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Chapter 1
Lighting a Path While Immersed in Presence:
A Wayward Introduction

Frank Biocca

Abstract The sense of presence in simulated environments, be it fragile and fleet-
ing or sometimes deep and traumatizing, is the construct used to describe, measure,
and sometimes evaluate and design and optimize systems that provide that ability.
We spend more and more time in simulated realities provided by the systems that
occupy our walls as screens or projections, fill our hands with messages from other
places, or increasingly attach to our bodies and senses augmenting our physical
reality with virtual objects, places, and beings.

Within the work on presence there is an interdisciplinary community of research-
ers, who bring different theoretical and methodological approaches to the study of
presence. The community of presence researchers include: psychology, philosophy,
medicine, engineering, communication, and various other areas.

This book represents some of the work from experienced researchers on pres-
ence with a weight on definitional and psychological issues and less on the engi-
neering and technical aspects of specific interfaces.

Keywords Media technologies * Simulation * Sense ¢ Reality systems ¢ Presence

Author Note This material is based upon work supported by the Newhouse Endowment. Any
opinions, findings, and conclusions or recommendations expressed in this material are those of
the author(s) and do not necessarily reflect the views of the Newhouse Foundation.
Correspondence concerning this article should be addressed to Frank Biocca, Media Interface
and Network Design (M.ILN.D.) Labs, Syracuse University, Syracuse, New York. Electronic
mail address: fbiocca@syr. edu.

F. Biocca ()
Newhouse School of Public Communications, Syracuse University, New York, USA
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2 F. Biocca

1.1 Introduction

Media technologies are simulators for the mind. They are Plato’s cave, casting shad-
ows of things outside by pressing on our senses and firing up our imagination for the
forms out of reach. In this press of imagery our bodies have the illusion of being
transported to place beyond the cave, a sense of things and others just outside our
reach. But we might feel as if we can see, hear, and touch them.

Sometimes the sense of presence is faint, like the sense of hearing the voice of
friend when reading their text. Sometime the illusion is intense vivid as when we are
being chased by some predator on some virtual savanna or human battleground.

The simulations may work because our minds automatically simulate places
and other beings in the process of perceiving and modeling the space. To para-
phrase the perceptual psychologist Richard Gregory, “Virtual reality seems so
real, because reality is so virtual.” We conjure (distal attribution) spaces and
things based on patterns of energy that press on our senses (Loomis 1992). We
understand the emotions and intentions of other people by simulating them with
our own bodies, activating the same neurons we use to act and be. All media,
Marshall McLuhan long ago reminded us, are extensions of our bodies, most of
our senses. Through them our bodies adapt and extend their range, neurons magi-
cally adapt and respond to touches on the end of stick extending our hands
beyond our bodies, even when it is our virtual hands on a computer screen
(Maravita and Iriki 2004; Shokur et al. 2013). In a phrase we are capable of
feeling present in a space other the one we are in. We feel present and respond
emotionally to virtual others in computer game, pixelated faces on teleconferencing
systems, humanoid forms in a computer, or an empty spirit inhabiting a robot shell.
Spaces and beings appear present and available to us to act. We are inside. We feel
present in the environment.

The sense of presence in simulated environments, be it fragile and fleeting or
sometimes deep and traumatizing, is the construct used to describe, measure, and
sometimes evaluate and design and optimize systems that provide that ability. We
spend more and more time in simulated realities provided by the systems that
occupy our walls as screens or projections, fill our hands with messages from other
places, or increasing attach to our bodies and senses augmenting our physical reality
with virtual objects, places, and beings.

I encountered the concept of presence while doing research on virtual reality
systems (Biocca 1992a, b), body tracking systems (Meyer et al. 1992), and simula-
tion sickness (Biocca 1992c) with colleagues at NASA. As a student of Marshall
McLuhan, it struck me that the concept presence attempted to describe a fundamen-
tal property of media, how we use and experience media, and how the psychological
process is independent of the technology used to achieve presence. The very word
“tele” in tele-vision, tele-phone, had in its root the idea of transporting the senses to
a different place. In its incarnation within tele-operation and tele-robotics, that a
focus on tele-presence came again to the foregrounded and a journal bearing the
destination of Presence (Held and Durlach 1992).
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As an editor contributing several articles already to a special issue of virtual reality,
I convinced Jonathan Steuer at a San Francisco coffee shop, then an open-minded,
young researcher at Stanford to describe and array media in terms of presence, in an
article now cited thousands of times (Steuer 1992, 1995). I dug into the topic treat-
ing it in a psychological version in my own work on embodiment and presence
immersive systems (Biocca 1997).

The path to presence has continued. This book before you and most of the arti-
cles were partly stimulated by a generous program within the European Union,
Future and Emerging Technologies. Whereby a €20 million initiative sought explore
presence, to understand how it works psychologically, and to design better presence
interfaces to stimulate the construction of virtual environments. The articles in this
book were recruited by three of the editors (Biocca, Freeman, IJsselsteijn) under the
umbrella of a project called OmniPres, a title suggesting a certain omniscience, if
not omnipresence.

Some of the work related from several projects remains in this book, others were
scattered elsewhere. Matt Lombard, a tireless supporter, researcher, and organizer
of presence research, helped the distracted and, therefore, not omniscient, original
editors to finally bring these fine articles to press in this form.

The book represents some of the work from experienced researchers on presence
with a weight on definitional and psychological issues and less on the engineering
and technical aspects of specific interfaces.

1.2 Telepresence: Defining and Operationalizing a Construct

As one of the articles reminds us, the sensation of being present in a virtual envi-
ronment is not synonymous with consciousness, but like consciousness it is a
global percept cohering from engagement and action of the sensorimotor system
with stimuli, motor action, or intention. Presence has from the beginning seen as
multidimensional (Biocca 1997; Heeter 1992; Held and Durlach 1992) dealing
with a broad, integrated nature of spatial experience of virtual environments and of
social experience (social presence) of other apparently intelligent entities mediated
humans or agents. Because it deals with a broad, sweeping aspect of experience,
there is an issue with specifying conceptually and operationally what psychologi-
cally defines presence experience, how the experience can be validated and mea-
sured, and how technological form and content can be designed or engineered to
increase the sense of presence. Within the work on presence there is an interdisci-
plinary community of researchers, who bring different theoretical and method-
ological approaches to the study of presence. The community of presence
researchers include: psychology, philosophy, medicine, engineering, communica-
tion, and various other areas.

Several articles in this book deal specifying with the construct, how it can be
refined or extended, and how it might be used effectively in empirical and design
oriented research.
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In Chap. 2 the Lombard and Jones’ review wades into and organizes the diverse
literature that has evolved over the definition of the broad construct of presence.
They lay out the key cleavage points on which the broad construct divided or slightly
shifts. The end with very practical recommendations the help cleave to practical
structures identifying the exact locus of definitions along several fault points: pres-
ence or telepresence, objective or subjective presence, spatial or social presence;
remote, virtual, or medium telepresence; mediated or unmediated; real/imaginary
and realistic/unrealistic.

In Chap. 3 Waterworth and colleagues seek to integrate presence within a larger
setting of “‘conscious mental life.” The goal is to connect up the presence experience
to the larger continuum of a sense of presence in the world linking this to evolution-
ary perspectives and to work of Damasio (1994) on consciousness.

The article provides some conceptual support for limiting the scope of pres-
ence experiences. Presence experiences have been structured to give primacy to
the experience of the physical environment and to delimit the experience of inter-
nal mental imagery. For Waterworth and colleagues presence is a perceptual phe-
nomenon that can be enhanced by reflection and by links to personal history and
goals (extended presence, “self-presence” in other areas). Following Damasio,
they introduce related concepts of proto-presence, core presence, and extended
presence dealing with different levels of engagement with perception and the
reflective self.

Presence for Waterworth and colleagues is largely influenced by perceptions not
by internal imagery. Presence is presence with a stimulus, not imagination. Retreat
into mental imagery [the “third pole” for Biocca (Biocca, May 2003)] is absence.
In this way the cut the knot of the “book problem” by declaring imagery based
absorption as “absence” from the perceptual world, and less primal and present
that action and engagement with perceptual works be they real or virtual. “Presence
is what it feels like to be embodied and consciously attending to an external,
perceptible.” Absence is preoccupation with internal world. We cannot share
imaginal worlds and the normal brain does not confuse the imaginal world with the
world of perceptual action. This has implication on how to measure presence and
for therapeutic applications.

In Chap. 4 Turner and colleague wade into the discussion of presence concep-
tualizing attempting to bridge some psychological and philosophical aspects. For
Turner the sense of presence is in part based on the primacy of affective response
to stimuli, mediated or otherwise. The affective response is immediate and
directed towards quickly modelling corporeal response. In some ways Gibsonian
focus (Gibson, 1966, 1979) on the link perception and action is tied to research
and philosophy on in which emotions and immediate possibilities for action
cohere around environments (spatial presence) and agents in these environments
(social presence).

In Chap. 5 Riva and colleagues position their perspective on presence in psycho-
logical and neuroscientific terms. The see presence as a mechanism related to evolu-
tionary processes. The resulting argument and theoretical frame is multilayered and
cannot be readily summarized here.
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The sense of presence emerges from basic psychological processes related to
the process of embodiment. Presence is related to the body and emerges out of the
embodiment process. In mediated environment a second-order mediation of the
interface becomes the center of action. Riva and colleagues also focus on enabled
action in the environment viewed from the different levels of proto, core, and
extended presence (see Chap. 2). Presence is related to human action and its orga-
nization directed with intention to the environment. They argue based on neuro-
scientific evidence that action and perception are fundamentally linked. Motor
functions (motor neurons) not only control action and also represent the action.
The link between perception and action, especially at the lower sensorimotor lev-
els helps enable a sense of presence with mediated tools and environment.
Intention is a property of all mental states, directed at some state of affordances in
the world. Differentiating different forms of intention they argue presence pro-
vides feedback as the status of actions and goals, based on perceptions of one’s
actions upon the environment. Higher quality of presence is achieved through the
quality of intention, action, and experience. Media that support lower sensorimo-
tor levels activity help induce optimal presence. Activity theory shows that action
is linked to physical and social tools. Cognition, including presence, occurs in
specific environment with specific end. Therefore presence is causal emergence of
a user engaged with the physical world and social environment.

Riva and colleagues also discuss social presence in this content. Motor intention
models others actions, whereby we infer the mental state of the other. Social pres-
ence results from prediction of other’s actions and intentions. Sensorimotor integra-
tion “...establish a direct link between one’s being and other beings, in that both are
mapped in a neutral fashion: the observer uses her/his own resources to directly
experience the world of the other by means of an unconscious process of motor
resonance.” Recommendations for design are made which focus on the specificity
of support for actions at the different levels of presence.

In Chap. 6 Gamberini and colleagues use activity theory to take an action theo-
retic approach to presence experiences. They see presence as part of the hybrid
connection between a user, a tool, and a set of enabled actions within a system. They
focus on the constructs of space/place, action, and mediation to characterize behav-
iors that are shaped by the tool and the spatial context.

Using a more behavioral and descriptive approach, they seek to describe and
document actions and only to lesser degree psychological processes. In this way
they claim to describe presence in digital and non-digital environments through
behaviors, using driving a car or motorcycle as an example action-place-tool frame-
work. Through this approach they may make the construct independent of the psy-
chological state of the user.

In Chap. 7 Hartman and colleagues focus on spatial presence and very much on
the spatial element of the experience and perception of physical location. They
examine spatial presence as a psychological construct, common among different
media, and one that provides for a potential interaction of medium and user.

Hartman et al. link spatial presence to empirical studies of presence, showing that
components of the experience. Spatial situation model is created and in second level
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support the primary egocentric reference frame which places the user in relation to
objects and the environment. They also look into attention to the stimulus, its role
that is critical for the onset and sustaining presence. Sensory components, vividness,
and presence are analyzed. They review issues of whether presence is binary or con-
tinuous, the role of attention, and the implications for measurement.

1.3 Telepresence: Research and Design

Research on presence has focused on how media form or content influence presence
or how presence affects human performance in mediated environments. This section
of the book covers some of this research; some of the threads also extend into the
following section on applications.

Building on previous reviews of measures and methods, Chap. 8 by Laarni and
colleagues provides a thorough review of the different ways in which the construct
of presence has been measured. As presence deals often with unconscious, global
judgments of the location of the actors’ perceived location, spatial location relative
to objects and intelligent others, it is widely accepted that there are several dimen-
sions to the sense of presence. Laarni and colleagues detail the various subjective
and so- called objective measures of presence that try to assess the contract as whole
or its sub dimensions.

They detail various ways to capture the judgments of spatial location, perceived
realism, and potential actions typically mined in retrospective self-report. They also
review various ways in which interactants reveal that they are present with shifts in
their natural behaviors (behavioral indicators) or by behavioral probes such as
secondary-reaction time. As the sense of presence is a continuous process some
have also sought to measure shifts in presence, sense of space, and ones location
within a space via continuous measures such as physiological indicators that may
correlate with onset or intensity of presence.

In Chap. 9 Smyth and colleagues address and very specific attempt to design a
telepresence experience of particular places via image based rendering technology.
How can the interactive experience of place be as realistic as possible? In this HCI
design oriented chapter they look at how observations and measures play a role in
the design of telepresence within place reproducing environments. They focus on
embodiment in a very particular “somewhere.”

They support the design with the use of place probes to capture users’ experi-
ence of particular places to assess how well the qualities of the physical spaces
could be reproduced in the virtual place in all its specificity. The design process
included different “patterns” for spatial characteristics, technology, meaning,
affect, and others. In this way they sought high levels of presence by successful
mapping real experience to virtual experience hopefully rendering the mediating
technology more transparent.

Presence research often explores the effect of stimuli on visual displacement
towards the represented environment and away from the physical environment. This
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is accompanied by sense of genuine physical displacement. In Chap. 10 Riecke and
Schult-Pelkum integrate the well-studied phenomena of “vection” in the context of
emerging presence.

Explored for more than 100 years, the experience of vection is the illusion that
one’s body is moving when one is stationary, something that can be induced by
purely abstract moving visual field such as rotating stripes or even acoustic stimuli.
This process is automatic and widely exploited in simulators and virtual environ-
ments to create the illusion of self-motion. Riecke show that this phenomenon is
related to physical or spatial presence. Like presence it is influence by visual techni-
cal features such as field of view and perceptual realism (spatial frequency) and
multimodal consistency.

Reicke and Schult-Pelkum provide evidence of very strong relationship between
vection effects and self-report measures of spatial presence. They also provide evi-
dence that spatial presence may be related to successful training and learning in
virtual environments.

1.4 Telepresence: Applications

While presence issues may be related to psychological states, ultimately the study
of presence is motivated and directed to understanding and extending mediated tele-
presence experiences.

In Chap. 11 Steed and Schroeder focus on collaborative virtual environments,
specifically how social, 3D, and largely immersive technologies can be character-
ized by spatial extent that is shared and different degrees of user modelling. Both
dimensions of an interface or environment can be seen as supporting different levels
of other awareness and coordinated action, termed co-presence. The article embeds
the discussion in the context of specific design issues and existing collaborative
systems. The article considered different levels of user representations and avatar
interaction, different avatar interaction approaches which they term “puppeteered,
tracked, and reconstructed.” Illustrating with specific systems, they point how affor-
dances provided by different avatar types enable different levels of communication
and co-presence, and where the interface allows co-presence to break down. Steed
and Schroeder also examine how modality, realism and context affect the sense of
presence and co-presence. They end by looking at different blends of collaborative
environments between captured environments and simulated.

Probably one of the areas where presence inducing technologies are systemati-
cally applied is in the area of mental health applications. Among these, virtual real-
ity is often used to support compelling therapeutic experiences.

In Chap. 12 Riva and colleagues review the application of “presence inducing
systems,” specifically virtual reality technologies in mental health interventions.
Presence inducing technologies allow patients to elicit optimal experiences in the
support of psychological change. Riva and colleagues show the application of pres-
ence within a range of clinical issues including the treatment of phobias (e.g., flying
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claustrophobia, etc.) panic disorders, eating disorders, post-traumatic stress, pain
treatment, and other areas.

More immersive experiences such as VR are associated with more optimal expe-
riences than other media or the past use of doctor-patient driven imagined recon-
structions. Riva and colleagues demonstrate the presence systems, that afford
interaction with more intuitive, perceptual, bottom up sensorimotor interfaces, elicit
stronger effects for some problems as compared to more rational operations on
internal representations or classic patient-therapist talk. While presence is not a
guarantee of successful outcomes it is related, and especially when linked to mean-
ingful, relevant, emotional experiences.

Riva and colleagues point out that user-patients can confront a perceptual repre-
sentation of his or her problem in controlled yet safe settings. The vivid perceptual
experience, the sense of the real embedding within meaningful experience, can help
induce changes in behavioral routines and responses to stimuli in the physical envi-
ronment. Riva and colleagues review the relationship between presence and thera-
peutic changes in this application area.

In summary the book represents an interesting range of research and theory on
presence technologies and experience.
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Part I
Telepresence Concepts and Theories



Chapter 2
Defining Presence

Matthew Lombard and Matthew T. Jones

We define presence as the feeling of being located in a perceptible
external world around the self.
Waterworth et al. (2015)

Presence is the experience of being engaged by the representations
of a virtual world.
Jacobson (2002)

Presence [is defined formally as t]he perceptual illusion
of nonmediation.
Lombard and Ditton (1997)

Presence is tantamount to successfully supported action in the
environment.
Zahorik and Jenison (1998)

The sense of presence considered here is... a numinous
[i.e., supernatural, sacred, holy] sense of otherness.
Cheyne (2001)

Abstract The concept of presence has become the focus of an increasing amount
of attention in both academic and public forums, but scholars have developed
divergent and overlapping definitions of the concept, which threatens to inhibit our
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In the definitions above, presence is alternately defined as “feeling,” “engagement,”
“perception,” “action,” and “sensation.” Aside from the issue of what is being
felt, engaged with, perceived, acted upon, or sensed, this makes it abundantly
clear that the question of how we conceive of presence phenomena has many
possible answers. As a consequence of this and as the definitions above and
elsewhere further demonstrate, scholars have developed divergent and overlap-
ping definitions of presence. When they examine dimensions or types of pres-
ence — with labels including telepresence, co-presence and spatial, social,
virtual, immersive, perceived, subjective, environmental, and corporeal pres-
ence — the conceptual confusion multiplies. As Waterworth et al. (2015, p. 36)
note, “Terminological and other confusions about what comprises presence, and
what does not, have impeded progress in the field. At the current time, no unify-
ing theory of presence is possible, because the word ‘presence’ is being used
differently by different researchers.” The Waterworths’ observation over a
decade earlier (and echoed by many presence scholars) remains true: “research-
ers in the area agree that there is something important conveyed by the term, but
differ widely on exactly what that something is” (Waterworth and Waterworth
2003, Conclusions).

In this chapter we present a framework for untangling the many conceptualizations
of presence. The goal is not to critique or advance certain definitions but to sort and
categorize the definitions and promote a standardized terminology for discussing
the phenomena of ‘presence’ that fascinate so many theorists, researchers, creators
and consumers.

While presence phenomena date back to the earliest representational art
(IJsselsteijn 2004, 2005), and arguably the beginning of humanity, the academic
consideration, and labeling, of these phenomena began relatively recently. The
diversity of definitions is the result of necessary conceptual ‘brainstorming,” but if
scholars are to constructively collaborate and ultimately better understand presence,
we need a common framework and terminology.

After a brief consideration of the benefits and dangers of this endeavor and
overview of the origins and evolution of presence terminology, we present the
definitional framework and offer recommendations regarding its use.

2.1 Benefits and Dangers of Standardizing Presence
Definitions and Terminology

To build knowledge in any area and about any phenomena, researchers and theorists
must have a common understanding of the meanings of the words they use. White
et al. (1998) note that “It is essential to the process of communication that all
individuals and groups concerned either use the same term for a particular object or
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concept, or at least have the ability to translate between different terms,” and
Heilbron (2002), echoing Francis Bacon (1889), observes that “Among the obsta-
cles to the steady advance of science are the words invented to denote its conquests”
(p. 585). Adopting a common framework for definitions and terminology of
presence will allow us to communicate and collaborate more effectively, compare
theoretical propositions and empirical results within and across disciplines, and
ultimately build knowledge in this area. The availability of common and generally
accepted definitions means that scholars don’t have to continually construct new
definitions that are similar or identical to those already in use. Although they don’t
insure more consistent and comparable measurements of presence, standardized
definitions are a prerequisite for standardized measurements. And such a framework
will eventually allow us to more accurately characterize acquired knowledge about
presence phenomena via meta-analysis.

Despite the need for such a framework, there are reasons to be cautious. An
inflexible, prescribed set of definitions and labels could constrain creativity and
limit the development of innovative approaches and, therefore, academic progress.

What is needed is a categorization of the important definitional work that has
been done in a format that won’t restrict, and will even encourage, the evolution of
that work in the future.

2.2 Historical Overview of Presence Definitions
and Terminology

Film theorist André Bazin is (apparently) the first to define the common term
presence in a scholarly context. In a 1951 article in Esprit (later translated to English
in What is Cinema? (1967)) a section titled “The concept of Presence” defines the
term with regard to “time and space,” noting that for an individual to be present,
they must “come within the actual range of our senses” (p. 96). Applying the concept
to media, Bazin further notes that “[i]t is false to say that the screen is incapable of
putting us ‘in the presence of” the actor” since it reflects the actor’s image as a
mirror and “relays the presence of the person reflected in it” (p. 97).

The sociologist Irving Goffman defined a variant of the term presence in his
1959 book, The Presentation of Self in Everyday Life. He wrote that co-presence is
a situation in which humans are co-located, i.e., together, face to face, and “accessible,
available and subject to one another” (p. 22). For full co-presence, “persons must
sense that they are close enough to be perceived in whatever they are doing, including
their experiencing of others, and close enough to be perceived in this sensing of
being perceived” (p. 17).

In 1976 Short, Williams and Christie theorized about presence phenomena
involving communication mediated by technology (e.g., a closed-circuit television,
a speakerphone, a letter). After defining social presence “as a quality of the medium
itself” they clarify that it is a “subjective” quality that is “dependent on the
medium’s objective qualities” — the perceived “degree of salience of the other
person in the interaction and the consequent salience of the interpersonal relation-
ships” (p. 65).
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The best known variant of the term presence is telepresence, as defined by
Marvin Minsky in 1980 in the context of teleoperation:

“Each motion of your arm, hand, and fingers is reproduced at another place by mobile,
mechanical hands. Light, dexterous and strong, these hands have their own sensors through
which you see and feel what is happening. Using this instrument, you can ‘work’ in another
room, in another city, in another country, or on another planet.” (p. 45) ... “Telepresence
emphasizes the importance of high-quality sensory feedback and suggests future instruments
that will feel and work so much like our own hands that we won’t notice any significant
difference.” (p. 47) ... “The biggest challenge to developing telepresence is achieving that
sense of ‘being there.”” (p. 45)

In 1992 this phenomenon was termed presence in the title of the MIT Press
journal Presence: Teleoperators and Virtual Environments.

Five years later Lombard and Ditton (1997) identified six dimensions of presence
from diverse literatures and defined the generalized concept as “the perceptual
illusion of nonmediation” which occurs “when a person fails to perceive or
acknowledge the existence of a [human-made] medium in his/her communication
environment and responds as he/she would if the medium were not there. ... [It] can
occur in two distinct ways: (a) the medium can appear to be invisible or transparent
and function as would a large open window, with the medium user and the medium
content (objects and entities) sharing the same physical environment; and (b) the
medium can appear to be transformed into something other than a medium, a social
entity” (Presence Explicated).

During the spring of 2000 members of a growing interdisciplinary community of
presence scholars developed a comprehensive explication of the concept through an
electronic discussion on the presence-1 listserv (International Society for Presence
Research 2000). The lengthy explication, available on the web site of the International
Society for Presence Research (ispr.info), begins with this overview:

Presence (a shortened version of the term “telepresence”) is a psychological state or
subjective perception in which even though part or all of an individual’s current experience
is generated by and/or filtered through human-made technology, part or all of the individu-
al’s perception fails to accurately acknowledge the role of the technology in the experience.
Except in the most extreme cases, the individual can indicate correctly that s/he is using
the technology, but at *some level* and to *some degree*, her/his perceptions overlook
that knowledge and objects, events, entities, and environments are perceived as if the
technology was not involved in the experience. Experience is defined as a person’s observation
of and/or interaction with objects, entities, and/or events in her/his environment; percep-
tion, the result of perceiving, is defined as a meaningful interpretation of experience. (The
Concept of Presence: Explication Statement)

In the last half century, and especially during and since the 1990s, these and
many other scholars have advanced a wide variety of unidimensional and multidi-
mensional conceptualizations, and corresponding terminology, for presence. While
individually useful, many of the definitions overlap, conflict with, and contradict
one another. And while it’s a sign of the growing sophistication in presence scholar-
ship, the identification of many new dimensions of presence has led to a glut of
composite terms (e.g., spatial, social, mediated, virtual, immersive, perceived,
objective, subjective, physical, environmental, inverse, backward, forward, physical,
self and corporeal presence).
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2.3 A Framework for Presence Definitions

In Fig. 2.1 we present a framework that organizes most scholarly definitions of
presence and variants of presence in the literatures of diverse disciplines. A more
detailed, interactive version of Fig. 2.1 can be found online at matthewlombard.
com/presence-definitions. No such effort can likely be, much less stay, complete,
but the framework is designed to characterize and organize existing definitions and
guide the development of new conceptualizations.

The left-most column in the figure contains questions that organize the defini-
tions based on their fundamental characteristics. The definitions at the top of the
figure are the most general or broad, and those at the bottom are the most specific or
narrow. Definitions and distinctions based on each of the organizing questions are
discussed below. In some cases we modified terminology to draw distinctions but
whenever possible we used authors’ original terminology.

2.3.1 Is Technology Involved in the Phenomenon?

The first and most basic distinction among definitions of presence concerns the
issue of technology. Some definitions focus on properties of communication that
explicitly exclude technology. An example is Zhao’s (2003) definition of corporeal
copresence: “the most primitive mode of human togetherness. To interact with
someone in corporeal copresence is to interact with that person face to face or body
to body” (p. 447). Other definitions explicitly involve the use of technology, “a
machine, device, or other application of human industrial arts including television,
radio, film, the telephone, computers, virtual reality, and simulation rides; tradi-
tional print media such as newspapers, books, and magazines; and traditional arts
such as painting and sculpture” (International Society for Presence Research 2000).
Minsky’s oft cited definition of telepresence in the context of teleoperation (see
above) is one of many in this category. And some definitions can apply in either
context, when technology is involved or not. For example, Heeter (1992) writes that
“presence is reacting to the external world or what seems like the external world, as
it happens” (p. 343).

2.3.2 What Is the Phenomenon a Property Of?

A second key distinction concerns whether the phenomenon being defined is an
objective property of a mode of communication, technology, person, object or
entity, or a subjective property of a person. Zhao’s (2003) definition (above) is of an
objective mode of communication — corporeal copresence occurs when people
interact “face to face or body to body” (p. 447), regardless of how they perceive the
experience. Similarly, corporeal telecopresence is “a form of human co-location in
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which both individuals are present in person at their local sites, but they are located
in each other’s electronic proximity rather than physical proximity” (Zhao 2003,
p. 447). To the emerging telepresence conferencing industry, “[t]elepresence is a
conferencing technology where participants feel as if they are in the same physical
space even if they are actually separated by thousands of miles” (Lichtman 2006);
note that telepresence here is the technology, not the feeling of its users.

In other cases presence is the objective property of a person: “In [studies] of
unmediated interactions, social presence is treated as self-evident: the other simply
is or is not present” (Biocca et al. 2003, p. 462). Schloerb (1995) defines physical
presence as “the existence of an object in some particular region of space and time.
For example, this text (in some form) is physically present in front of you now”
(p. 68); he also notes that people can be present in this sense. Floridi (2005) proposes
a model of presence based on “successful observability”: “an external and objective
evaluation” of whether human and nonhuman entities (e.g., “teleagents and telepa-
tients”) can be successfully observed, at various “levels of abstraction,” as being
in local and/or remote spaces.

But the phenomenon described in most definitions of presence is a subjective
quality — usually a perception or experience — of an individual person. It is variously
defined as “a psychological phenomenon” (Sas and O’Hare 2003), an “experience”
(Steuer 1992), a “subjective feeling or mental state” (Sheridan 1992), a “perceptual
illusion” (Lombard and Ditton 1997), and “a psychological state” (Lee 2004). Some
animals may experience presence too. Humans share “core consciousness” (which
is the domain of presence) with all creatures (Waterworth and Waterworth 2003).

2.3.3 What Is the Source of the Stimuli?

For those definitions of presence that involve a subjective property of an individual,
the source of the experience or perception can be external —i.e., outside the body, in
the ‘real” world, or it can be internal — i.e., inside the body (specifically the brain).
External sources are basically all impingements on our senses from the physical
world around us, while internal sources are controlled or automatic mental processes
that result in remembering a vivid experience, dreaming, daydreaming, or any other
experience that depends exclusively on imagination.

Some definitions explicitly or implicitly apply only to our experiences of the
external world (via technology or not). Examples include definitions by Waterworth
et al. (2015, p. XX) (“the feeling of being located in a perceptible external world
around the self”), Steuer (1992) (“the experience of one’s physical environment”
(p. 75) and Lombard and Ditton (1997) (“a phenomenon that involves continuous
(real time) responses of the human sensory, cognitive, and affective processing
systems to objects and entities in a person’s environment” (Presence Explicated)).
Other definitions are more inclusive, with either external or internal stimuli generating
presence. Specifically, Biocca (2003) describes a three-pole model in which
presence shifts between the real world, the virtual world and the internal mental
world depending upon the quality of external sensory cues. But the distinction
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between external and internal can be difficult. Heeter (2003) writes that “[p]resence
occurs during periods when cognition is closely tied to current perceptual stimuli”
(p. 342) and includes hallucinations because “the hallucinator believes that the stim-
uli are currently present” but does not include daydreams because “nothing about
the daydream sensory stimuli is external; they are under our control” (p. 343). This
definition stipulates that the source of a presence experience need not be external if
it is perceived as external, while those above would seem to exclude hallucinations
because they do not, in fact, originate externally. And in definitions related to
religion and spirituality, there is little consensus regarding whether the source of a
sense of the presence of the sacred or holy (e.g., the “presence of God”) (see Cheyne
2001) is external or internal.

Most presence scholars acknowledge that subjectively experienced presence
cannot occur without internal mental processing, which takes external and/or internal
stimuli and translates them into experience. The distinction here is between experi-
ences that can only occur in response to objects and events in the external, physical
world and those that have no external source. See Jones (2007) and Waterworth
et al. (2015) for detailed discussions.

2.3.4 How Is Technology Perceived?

The fourth distinction in presence definitions concerns the perception of technology
in an experience. There are four logical possibilities: When technology is not
involved in an experience, as in ‘face to face, body to body’ communication (Zhao
2003), the fact that the technology plays no role can be accurately or inaccurately
perceived; but even when technology is involved, as when a person uses virtual
reality or other media, the role of technology can be accurately or inaccurately
perceived as well. The following diagram clarifies these distinctions (Table 2.1):

Table 2.1 The four logical possibilities for defining the perception of technology in an experience

Technology No Technology
Accurate perception Conscious of technology Presence
Inaccurate perception Telepresence Inverse presence (see below)

The two most common types of definitions describe the accurate perception
that there is no technology involved and the inaccurate perception that technology
is not involved when it is. In the first of these scenarios, a ‘natural’ or ‘direct’
or ‘non-technology-based’ experience is accurately perceived as such, and in the sec-
ond, a person unconsciously or willfully overlooks the ‘artificial’ or ‘indirect’ or
‘technology-based’ nature of an experience created or modified by technology.
Steuer (1992) provides an example of both of these when he defines presence as
“the experience of one’s physical environment... the sense of being in an environ-
ment” (p. 75), while “[t]elepresence is defined as the experience of presence in an
environment by means of a communication medium” (p. 76).
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The most common definitions involve the kind of misperception of technology
that Steuer implies. As noted above, Lombard and Ditton (1997) formally label it
“the perceptual illusion of nonmediation,” while the International Society for
Presence Research (2000) explication identifies “a psychological state or subjective
perception in which even though part or all of an individual’s current experience is
generated by and/or filtered through human-made technology, part or all of the indi-
vidual’s perception fails to accurately acknowledge the role of the technology in the
experience” (The Concept of Presence: Explication Statement). Minsky (1980)
notes the misperception of technology in his description of “future instruments that
will feel and work so much like our own hands that we won’t notice any significant
difference” (p. 47). Lee (2004) reviews other definitions and advances this one: “a
psychological state in which virtual (para-authentic or artificial) objects are experi-
enced as actual objects in either sensory or nonsensory ways” (p. 37). Stevens and
Jerrams-Smith (2001) identify “the subjective experience that a particular object
exists in a user’s environment, even when that object does not” as object-presence.

Some definitions of presence can logically fall into either of the two categories
here. For example, Heeter (2003) writes that “[p]resence is reacting to the external
world or what seems like the external world, as it happens” (p. 343) and “What does
presence have to do with technology? Nothing” (p. 344). Here, whether one reacts to
the world experienced through technology or not, they have experienced presence.

A few scholars have focused on the other two logical possibilities regarding how
technology is perceived, the inaccurate perception that there is technology involved
when it is not and the accurate perception that technology is involved when it is.
Timmins and Lombard (2005) write that “[i]f telepresence is the illusion of nonme-
diation, then inverse presence is the illusion of mediation” (p. 496). They cite cases
where people “experience natural beauty and perceive it as a picture, nature docu-
mentary or other mediated experience ... [or] are involved in a disaster, crime or
other tragedy and [say] their experience seemed ‘like a movie’,” and define inverse
presence as a “psychological state or subjective perception in which even though an
individual’s current experience is not generated by and/or filtered through human
made technology, part or all of the individual’s perception fails to accurately
acknowledge this” (p. 496).

Numerous scholars (e.g., Biocca 2002; Schubert and Crusius 2002; Gysbers
et al. 2004) have struggled with what Biocca (2002) identified as “the book prob-
lem,” which is the idea that, despite higher levels of immersion in other media,
“people can also experience presence in narratives presented in books, that is, [a
medium] with a seemingly very low [level of] immersion” (Schubert and Crusius
2002, p. 1). While some resolve the paradox with the argument that, regardless of
the medium, our experience is based on cognitive representations of what we see,
hear, read, etc., others question whether there is even a “problem”:

When I say I can smell the sea and feel the wind when I read Moby Dick, I do not mean
that literally. I do not perceive the sea or the wind, through any sense modality. The text
is so engaging, the expression so vivid, that it is almost as if I do. My intellect and my
emotions are engaged as if I were perceiving it, as if I were present, but I am not present
and I do not feel presence. (Waterworth and Waterworth 2003, Introduction; see also
Waterworth et al. 2015).
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The Waterworths are describing a case in which a technology user accurately
perceives the role of technology in her experience; while she is present in a room
with a book, she is not present in the space and with the people in the text of the
book.

The distinctions regarding how technology is perceived in presence have also
been described in (sometimes confusing) ways using the concept of mediation. To
mediate, in this context, means “to effect or convey as an intermediate agent or
mechanism” (The American Heritage Dictionary of the English Language, Fourth
Edition, 2000). Humans rarely consider the fact that all of our experiences of the
outside world are mediated by our biology. Although it nearly always seems like it,
we do not interact directly with our environment — we perceive it through our
perceptual apparatus, including our sense organs and central nervous system, nota-
bly the brain. Those of us who wear glasses or a hearing aid are regularly reminded
of this fact — the objective reality of our environment doesn’t change when we
remove these technological aids, only our perception of it changes. This mediation
by biology is often termed “first order mediation.” Our own thoughts and what we
see in our mind’s eye when we contemplate or daydream are also only possible via
this first order mediation; in fact there is no such thing as experience that is not
mediated by at least these mechanisms. “Second order” mediation refers to experi-
ence mediated not only by biology but also by human technology. So an accurate
perception that there is no technology involved can also be identified as “first order
mediation perceived as first order mediation,” the inaccurate perception that
technology is not involved when it is can be identified as “second order mediation
perceived as first order mediation,” etc. Floridi (2005), IJsselsteijn (2004), and
Pinchbeck and Stevens (2005) note that a potential problem with this terminology
is that it assumes an “I think, therefore I am” Cartesian dualism that views the mind
as separate from the body: if biology comes between “the world” and “us” then it is
unclear what difference there is between “biology” and “us.”

2.3.5 What Aspect of the Phenomenon Is of Interest?

The fifth and last distinction among presence definitions in the framework concerns
the different aspects of the phenomenon. These definitions typically denote distinct
but overlapping dimensions or types of presence, including spatial presence, social
presence, self presence, engagement, realism, cultural presence and parapresence.
These are briefly discussed below.

2.3.5.1 Spatial Presence
The most common type of presence identified in the definitions is spatial pres-

ence, that is, presence related to spaces and environments. Of these definitions
those that describe the feeling, sense or state of “being there” in a mediated
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environment are most common. Witmer and Singer (1998) define presence as “the
subjective experience of being in one place or environment, even when one is
physically situated in another” (p. 225). Biocca et al. (2003) identify “telepres-
ence (also known as spatial presence or physical presence) [as] the phenomenal
sense of ‘being there’ including automatic responses to spatial cues and the
mental models of mediated spaces that create the illusion of place” (p. 459). Sas
and O’Hare (2003) write that:

[plresence is a psychological phenomenon, through which one’s cognitive processes are
oriented toward another world, either technologically-mediated or imaginary, to such an
extent that he or she experiences mentally the state of being (there), similar to one in the
physical reality, together with an imperceptible sliding of focus of consciousness to the
proximal stimulus located in that other world. (p. 523)

And there are many other variations (e.g., Freeman 2004; Saari et al. 2004; Wirth
et al. 2007).

In some cases a distinction is made between “being there” in a virtual, computer-
generated, not “real” environment (e.g., Saari et al. (2004): “Virtual presence means
that the person feels present in a computer-mediated world”’) and “being there” in a
remote, actual location (e.g., Minsky (1980) and Sheridan (1992): telepresence is
the “sense of being physically present with virtual object(s) at [a] remote teleopera-
tor site” (p. 120).

Others limit this kind of presence to the sense of being there in an environment
that acknowledges that the person is there. For example, Zahorik and Jenison (1998)
write that “presence is tantamount to successfully supported action in the environ-
ment” (p. 87) and Heeter (1992) writes that “environmental presence refers to the
extent to which the environment itself appears to know that you are there and to
react to you” (p. 263).

A last subtype of spatial presence concerns transportation. Kim and Biocca
(1997) discuss Gerrig’s (1993) claim that “a reader of a book can be phenomenally
transported to the narrative environment created by the medium” (The Idea of
Telepresence as Transportation: Departure, Arrival, and Return from a Mediated
Place or Space), and propose “two [presence] factors: ‘arrival,’ for the feeling of
being there in the virtual environment, and ‘departure,” for the feeling of not being
there in the physical environment” (Abstract). Lombard and Ditton (1997) describe
transportation as including “‘You are there,” in which the user is transported to
another place [and] ‘It is here,” in which another place and the objects within it are
transported to the user” (Presence as transportation).

2.3.5.2 Social Presence

The second dimension or type of presence highlighted in definitions is social
presence, or presence related to social entities (human, electronic and otherwise).
Biocca et al. (2003) review a large set of definitions of social presence and divide
them into nine categories; the framework in Fig. 2.1 contains an adapted and
expanded categorization of social presence definitions. Zhao’s (2003) definitions
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above represent social presence as an objective property of a mode of communication.
Biocca et al.’s (2003) “binary formulations of social presence... [in which] the other
simply is or is not present” represent social presence as an objective property of a
person or people. In the context of technology, Lombard and Ditton (1997) note that
Horton and Wohl’s (1956) observations about (now) old media represent a kind of
social presence:

One of the striking characteristics of the new mass media--radio, television, and the movies-
-is that they give the illusion of face-to-face relationship with the performer. The conditions
of response to the performer are analogous to those in a primary group. ... We propose to
call this seeming face-to-face relationship between spectator and performer a para-social
relationship. (abstract)

The more the performer seems to adjust his performance to the supposed response of the
audience, the more the audience tends to make the response anticipated. This simulacrum
of conversational give and take may be called para-social interaction (p. 215)

Other types of social presence involve a medium user’s perception of the salience
of other people and their relationships with them (Lee 2004; Short et al. 1976), the
perceived existence or realism of others (Gunawardena 1995; Spante et al. 2004),
perceived co-location (or shared space or “we are together”) (Lombard and Ditton
1997; Sallnas, Rassmus-grohn et al. 2000), mutual understanding (Savicki and
Kelley 2000), perceived psychological closeness (Palmer 1995), perceived access to
another intelligence (Biocca 1997; Huang 1999), behavioral engagement (Huang
1999; Palmer 1995), and affective and behavioral engagement (Harms and Biocca
2004). These definitions generally involve people and/or electronic representations
of people, but many of the phenomena they delineate logically apply to nonhuman
animals (e.g., pets) as well.

A somewhat different type of social presence concerns social responses not to
entities within a medium but to the medium itself. Nass and his colleagues (see
Nass and Moon 2000) studied many examples of human users responding to com-
puters as if they were people (e.g., they follow politeness etiquette and gender-
based rules as they do in human-human interaction). They identify this work as
the “Computers Are Social Actors” (CASA) paradigm. Evidence has been found
for social responses to television sets (Lemish 1982; Nass et al. 1996) and web
sites (Kumar and Benbasat 2002) as well. Self-driving cars may be the next gen-
eration of CASA technology (Waytza et al. 2014). Nass and Steuer (1993) argue
that “interactions with technologies that possess social characteristics may best be
thought of as phenomena in the domain of interpersonal communication” (p. 522).
Reeves and Nass (1996) conclude that “individuals’ interactions with computers,
television, and new media are fundamentally social and natural, just like interac-
tions in real life” (p. 5). The same logic applies in the context of interactive toys
and robots (e.g., see Heerink et al. 2008; Leite et al. 2009; Shin and Choo 2011).
Lombard and Ditton (1997) identify these social responses explicitly as a type of
presence, presence as medium as social actor, in which users “ignore, in a coun-
ter-logical way, the mediated nature of a communication experience” (Presence as
medium as social actor).
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2.3.5.3 Self Presence

Focusing on how technology users experience mediated representations of
themselves (e.g., avatars), Ratan (2013) built on definitions by Biocca (1997) and
Lee (2004), along with Riva et al. (2004) application of Damasio’s (1999) frame-
work of self to presence, to explicate the concept of self presence. He defines self
presence as:

“the extent to which some aspect of a person’s proto (body-schema) self, core (emotion-
driven) self, and/or extended (identity-relevant) self is relevant during media use” (p. 325).
Essentially, self presence occurs when we perceive the body, emotions and/or identity of a
technology-based version of us as our own. This type of presence, and extensions of it,
should be increasingly important as technology provides new opportunities to be embodied
in diverse representations (see Blascovich and Bailenson 2011; Slater et al. 2010).

2.3.5.4 Engagement

The third dimension or type of presence that can be identified in presence defini-
tions focuses on psychological engagement. Often related to distinct but closely
related concepts such as attention, involvement (Palmer 1995), flow (Csikszentmihalyi
1990), absorption (Quarrick 1989), and (perceived) immersion (Schubert et al.
2001; Witmer and Singer 1998), this type of presence involves a strong connection
with the content and/or form of an experience. Jacobson (2002) writes that “[p]res-
ence is the experience of being engaged by the representations of a virtual world,”
Palmer (1995) defines it as “the degree to which users of a virtual environment feel
involved with, absorbed in, and engrossed by stimuli from the virtual environment,”
and Lombard and Ditton (1997) note that “[w]hen users feel immersive presence
they are involved, absorbed, engaged, engrossed” (Presence as Immersion). Freeman
(2004) identifies “engagement/involvement/attention” as one of three key dimensions
of presence based on a review of several presence measures (which logically stem
from definitions) and the results of their use.

2.3.5.5 Realism

Another aspect of presence phenomena emphasized in presence definitions concerns
their realism. Although it has many meanings, “realism” in this context generally
refers to the perceived correspondence between a technology-mediated experience
and a similar experience not mediated by technology (often confusingly termed
“real” or “real life”). Slater (2003) writes that:

Presence is the response to a given level of immersion (and it only really makes sense when
there are two competing systems — one typically the real world, and the other the technol-
ogy delivering a given immersive system). There are many signs of presence — behaviours
(in the widest sense) that match being in a similar situation in reality. (Summary; see also
Slater 2007)
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A further distinction is often made between perceptual realism and social realism.
Lee’s (2004) definition — “a psychological state in which virtual (para-authentic or
artificial) objects are experienced as actual objects in either sensory or nonsensory
ways” (p. 37) emphasizes the perceptual correspondence, as does this definition
from Zahorik and Jenison (1998):

Presence is tantamount to successfully supported action in the environment... When actions
are made in an environment, the environment reacts, in some fashion, to the action made.
When the environmental response is perceived as lawful, that is, commensurate with the
response that would be made by the real-world environment in which our perceptual systems
have evolved, then the action is said to successfully support our expectations. (p. 87)

In contrast to these primarily perceptual types of realism, Lombard and Ditton
(1997) define presence as social realism as “the extent to which a media portrayal is
[perceived as being] plausible or “true to life” in that it reflects events that do or could
occur in the nonmediated world” (Presence as realism) and point out that an experi-
ence can be high in perceptual realism and low in social realism, and vice versa.

Freeman (2004) identifies “naturalness/realness/consistency with real world” as
the second of three key dimensions of presence based on a review of presence mea-
sures and the results of their use.

2.3.5.6 Cultural Presence

Mantovani and Riva (1999) reject the underlying premise of presence as realism
and draw on cultural psychology to advance a cultural definition of presence. They
write:

[We] reject the basic assumption of the ingenuous realism, the idea that ‘real’ objects exist
outside social actors’ minds and ideas and that ‘virtual’ objects exist only in people’s heads.
This dualistic view has no real foundation because the whole human experience of being in an
environment is bioculturally mediated so that there is no ‘outside’ (things, objects) as inde-
pendent from and opposed to an ‘inside’ (mind, knowledge, perception, and so on). (p. 543)

This view of reality as culturally and socially constructed leads them to their
definition of presence:

In our perspective, presence in an environment, real or simulated, means that individuals
can perceive themselves, objects, and other people not only as situated in an external space
but also as immersed in a sociocultural web connecting objects, people, and their interac-
tions. (p. 540)

For more on this approach to presence, including its implications for measurement, see
Spagnolli et al. (2003) and Spagnolli and Gamberini (2005).

2.3.5.7 Parapresence

A final type of presence, likely unfamiliar to many presence scholars, is termed here
parapresence. The focus of the parapresence phenomena is the perception that a
person or entity is physically present in one’s environment when they are not, and
could not logically be, present. Brugger (n.d.; see also Brugger 2006; Cook and
Persinger 1997 and Koehler and Sauer 1984) discusses four “autoscopic phenomena,”
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which involve “the illusory reduplication of one’s own body,” including the
phantom double:

The phantom double which is only felt, but not seen, is the autoscopic phenomenon most
similar to the phantom limb (which is also only represented in the somesthetic modality).
As a phantom limb, also the “felt” being can be localized very precisely in near extrapersonal
space. The phenomenon is commonly labelled “feeling of a presence” (Brugger et al. 1996),
but is also known as “Anwesenheit” (Thompson 1982), “concrete awareness” (“leibhafte
Bewusstheit”, Jaspers 1913) and “false proximate awareness” (Koehler and Sauer 1984). ...
[E]xhausted mountaineers frequently overcome hopeless situations by caring for ‘the other’
who climbs with them, and whose presence is felt compellingly enough to be offered food
(e.g., Smythe 1934). These observations suggest that the feeling of a presence rests on
postural and kinesthetic representations of one’s own body that are falsely localized in
extrapersonal space. (The somesthetic phantom double)

Related types of experiences include “widows’ ongoing attachments to their
deceased husbands and a sense of their presence” (Conant 1993, 1996), “[t]he sense
of ‘a presence’ or of a sentient being. .. during partial sensory deprivation and exposure
to very weak, complex magnetic fields across the cerebral hemispheres” (Persinger,
2003), and ““sensed presence during sleep paralysis” (Cheyne 2001). About the last
of these Cheyne (2001) writes:

Qualitative descriptions of the sensed presence during sleep paralysis are consistent with
the experience of a monitoring, stalking predator. ... The sense of presence considered here
is an ‘other’ that is radically different from, and hence more than a mere projection of, the
self. Such a numinous sense of otherness may constitute a primordial core consciousness of
the animate and sentient in the world around us. (p. 133)

This group of presence phenomena may also include the sensed presence of
religious entities (see Cheyne 2001; Landtblom 2006).

Observe how these aspects of presence are not mutually exclusive and can, in
some contexts, be organized hierarchically. Depending on the circumstances, spatial
and social presence may or may not be interrelated. Though we commonly experience
social presence in a physical space, we can also be alone in a physical space or
interact without sharing any specific space (e.g. via telephone). Similarly, one may
or may not experience engagement or realism in social or spatial encounters, however,
engagement and realism are both relevant only within spatial or social contexts.
Self-presence and parapresence are arguably particular variations of social presence.

It is noteworthy that Mantovani and Riva’s (1999) conception of cultural presence
seems to form a foundation for all other aspects since it’s difficult to imagine any
presence encounter that is not shaped by language and culture.

2.4 Recommendations

The framework of current presence definitions presented in Fig. 2.1 and reviewed in
the previous section confirms that the concept is multi-faceted and complex. The
term presence, and its many variants, is used to refer to a very diverse set of phe-
nomena. Some will argue that the phenomena identified by these definitions are so
diverse that they represent distinct concepts; others will see important common
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characteristics in many or all of the definitions. Either way, it is clear that a single,
one-word term — presence — is insufficient to characterize the many aspects of this
concept. For presence scholarship to advance, those who study it need to all be “on
the same page” and because there are so many subtle and not-so-subtle distinctions
among the definitions, and because it’s often not clear which definition scholars
have in mind, “when people talk about presence they are often not talking about the
same underlying concept at all” (Slater 2003, Introduction).

Based on the definitions reviewed and the framework developed above, we offer
the following recommendations to those who study and write about presence:

2.4.1 Explicitly Identify the Conceptual Definition
of Presence You Are Using

We believe the best way to encourage advances in presence theory and research is
not to propose or attempt to build consensus around a single, ideal definition of
presence, but for scholars to make very explicit the definition(s) that they are using
in their work. A logical way to do this is to answer for readers and listeners the five
key questions that organize the framework presented here (i.e., locate the definition
being used in the framework of definitions).

2.4.2 Resist the Temptation to Create New Presence
Definitions and Terms

Our collective work will also advance more quickly if we use existing definitions
(and terms) whenever possible (assuming they represent our views well) and only
construct new ones when they represent truly new and distinct forms of presence.
As presence scholarship evolves and those definitions are developed (and redundant
terminology fades), we plan to update the framework in the more detailed, online
version of Fig. 2.1 at matthewlombard.com/presence-definitions to accommodate
them.

2.4.3 Use Presence Terminology as Precisely
and Consistently as Possible

Although any terminology must be explicitly defined to be useful, the inconsistent
use of many presence terms is also problematic. Even if it could be developed, a
standardized set of terms to capture all of the distinctions in the definitional frame-
work in Fig. 2.1 would be unwieldy and difficult for a community of scholars
to learn and adopt (Zhao (2003) developed an impressive taxonomy just for
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‘co-presence,’ but it is complex and hasn’t been widely adopted). But we believe
four key distinctions can and should be captured by our terminology:

(a) Presence and telepresence

Scholars use the term presence both to refer to phenomena in which technology
is not involved (e.g., a face-to-face encounter), and as a shortened version of the
term telepresence, which refers to phenomena in which technology is specifically
involved. This situation creates considerable confusion. We suggest that the longer
term telepresence be used at least initially (e.g., “Telepresence (hereafter, presence)...”)
in any presentation referring to a presence phenomenon in which technology is
specifically involved. If the phenomenon of interest occurs in contexts both with
and without technology, this should be explained and both terms should be used.

(b) Objective and subjective

Objective forms of presence or telepresence involve characteristics of the world
that can be easily observed and confirmed such as modes and technologies of
communication, while subjective forms — which are more typically the interest
of presence scholars — involve the experiences (perceptions, feelings, senses, states) of
individuals. The terms “objective” and “subjective” should be used when there is
any chance of confusion (e.g., in discussions of telepresence technologies vs. the
experiences they evoke in users).

(c) Spatial and social

Spatial presence phenomena involve wholly or primarily the use or experience of
physical space (e.g., teleoperation), while social presence phenomena involve
wholly or primarily entities that are or seem to be alive (e.g., collaborative commu-
nication technologies). Of course many phenomena of interest involve both spatial
and social presence, but the distinction is important; a study of spatial presence
should not be identified simply as a study of presence.

(d) Remote, virtual, and medium telepresence

One large group of telepresence phenomena involves interactions among people
and/or objects over distance (e.g., video conferencing). These can be identified as
remote telepresence. In contrast, another group of telepresence phenomena involves
our interactions with people and objects that are generated by technology itself
(e.g., in simulation software). These can be labeled virtual telepresence. A final
group of telepresence phenomena involves interactions not with people or objects
experienced via or created by technology but with technologies themselves (e.g.,
androids, robots, toys and computers that seem to be ‘alive’). These phenomena can
usefully be identified as medium telepresence. Again, many phenomena of interest
involve more than one of these types of telepresence (e.g., interactions with avatars
that represent other users in the Second Life virtual environment constitute both
remote and virtual telepresence). Whether they use this terminology or not, authors
should make distinctions between and among these types of telepresence to avoid
reader confusion.
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Two other important distinctions are worth noting:

* Mediated and nonmediated — Mediated and nonmediated are ambiguous terms
because they don’t distinguish between types of mediation. While mediated can
usually be assumed to refer to technological mediation (e.g., experiences via
virtual reality, film, books, etc.), it can also refer to biological mediation
(i.e., experiences of the world, involving technology or not, as filtered through
our perceptual apparatus). Scholars should explicitly specify their intended use
of these terms, distinguishing, wherever appropriate, between first and second-
order mediation.

* Real/imaginary and realistic/unrealistic — While the term real is used in a variety
of confusing ways (including as ‘not mediated by technology’ and ‘nonfiction’),
it is used appropriately to refer to something that exists (or is said to exist) in our
physical world, as opposed to something that exists only in the imagination (i.e.,
a computer generated environment still exists in the world and is therefore real).
But technology-mediated presentations or experiences (in part or whole), and
responses to them, can be said to be realistic to the extent that they correspond to
the equivalent objects, entities, experiences and responses in the non-technology-
mediated physical world. In sum, clarity is essential when distinguishing between
“real” and “unreal” phenomena.

We recognize the challenge in asking our colleagues and others to follow
suggestions such as these in their written and presented work. To illustrate the
ease of their use, consider an example of a definitional statement: “Telepresence
(hereafter, presence) refers to subjective perceptions of a person as they use
technology. Presence occurs when the person’s perceptions about the role of
technology in their experience are inaccurate in some way; specifically, we’re
interested in a kind of spatial presence — the person’s sense or feeling that they
are in the remote environment presented by the technology.” Even simpler but
still in complete accordance with our call for explicitness and clarity would be
reference to an existing detailed explication of presence.

2.5 Conclusion

A review and categorization of definitions of presence has demonstrated that it is an
unusually rich and diverse concept. Technology is bringing an ever-richer variety of
mediated experiences to nearly every aspect of our lives, including architecture and
real estate, arts and entertainment, business, engineering, health and medicine, sex-
uality, space and undersea exploration, war and peace, and many others. And our
experiences not mediated by technology are arguably more important and precious
amid these changes. Presence, and definitions of presence, touch on profound issues
involving the nature of reality and existence; human cognition, affect and percep-
tion; the characteristics, uses and impacts of primitive, advanced and futuristic tech-
nologies; and the subtleties of interpersonal communication and human-technology
interaction. This richness is valuable for a relatively young area of scholarship,
especially one closely linked to quickly evolving technologies. As presence scholarship
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moves forward we expect confusion among definitions and terms to slowly resolve,
which will help us to better understand the fascinating and important phenomena
of interest to presence scholars, creators and the broader public.
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Chapter 3
Presence: Form, Content and Consciousness

John A. Waterworth, Eva Lindh Waterworth, Giuseppe Riva,
and Fabrizia Mantovani

Abstract In this chapter we present a rather wide-ranging perspective on presence
as a central, characterizing feature of conscious mental life. After clarifying what
we mean by presence in the first section, Sect. 3.2 discusses the implications of this
for measurement. In Sect. 3.3, we consider the importance of media form for the
sense of presence, before moving on in Sect. 3.4 to the relationship between presence
and the sense of self considered in evolutionary terms. Section 3.5 deals specifically
with attention, viewing presence as a reflection of attentional focus. Our aim is to
convey the big picture about presence: what it is, what it’s for, how it evolved, what
it is determined by and the effects it can have.

Keywords Evolution ¢ Consciousness ¢ Embodiment ¢ Self ¢ Psychology e
Psychotherapy ¢ Synesthesia * Measurement ¢ Action * Brain ¢ Imagination
Imagery * Form * Content ¢ Attention

3.1 Introduction

In this chapter we present a rather wide-ranging perspective on presence as a central,
characterizing feature of conscious mental life. After clarifying what we mean by
presence in this section, Sect. 3.2 discusses the implications of this for measurement.
In Sect. 3.3, we consider the importance of media form for the sense of presence,
before moving on in Sect. 3.4 to the relationship between presence and the sense of
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self considered in evolutionary terms. Section 3.5 deals specifically on attention,
viewing presence as a reflection of attentional focus. Our aim is to convey the big
picture about presence: what it is, what it’s for, how it evolved, what it is determined
by and the effects it can have. In attempting that, we first need to be clear about what
we mean by the term presence.

Terminological and other confusions about what comprises presence, and what
does not, have impeded progress in the field. At the current time, no unifying theory
of presence is possible, because the word “presence” is being used differently by
different researchers. Perhaps we need different words for these different meanings,
as Slater has suggested (Slater 2003). According to his presentation, what he means
by presence could, perhaps more accurately, be labeled pretence. According to
Websters online dictionary, this means “An artful or simulated semblance”. This is
consistent with his earlier (Slater 2002) definition of presence as:

the total response to being in a place, and to being in a place with other people. The ‘sense
of being there’ is just one of many signs of presence — and to use it as a definition or a
starting point is a category error: somewhat like defining humor in terms of a smile (p. 7).

The problem with this is that it begs the questions: which place, and what
response? If presence (in a virtual environment) is the total response to a simulation,
as compared to the response to the physical environment being simulated, then what
about virtual environments that convey fictional realities? Can we not measure
presence in them? And if no comparison with reality is involved, how can some-
thing as unspecific as “total response” be quantified? This view seems to boil down
to the most common everyday meaning of presence, of being physically present
somewhere. But in this case, one can be present while mentally elsewhere or
nowhere — say, on the phone, solving a difficult cross-word puzzle, asleep, in a
coma, or even dead! This view seems to imply that presence is simply the degree of
similarity with physical reality, not a thing that can be experienced in itself (feeling
more or less present).

Some researchers (e.g. Biocca 1992, 2003) maintain that high levels of presence
can be evoked by imagining a world as well as by directly perceiving and acting in
a world (sometimes referred to as the “book problem”). From our perspective, they
are really talking about a more general psychological concept, salience, or “the
tendency of something to thrust itself into attention”. Their definition of presence
would seem to be something like “the feeling of being engaged by something
whether imagined or perceived”. For us, the most relevant schism in views of pres-
ence is between those theorists who suggest that presence is evoked both by internal
imagery and perceptions, and those theorists (including ourselves) who suggest that
presence is evoked only in the latter case. By our account, presence is literally “the
perception that something is present” and we define presence as the feeling of being
located in a perceptible external world around the self. We agree with Heeter (2003)
that “Presence occurs during periods of time when cognition (processes such as
perception, attention, learning, thought and affect ....) is closely tied to current
perceptual stimuli.”.
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Of course, any useful definition must exclude things, and a useful definition of
presence must have implications for what is not presence (Floridi 2004). We have
termed this “absence”, a state of absorption in an internal world (Waterworth and
Waterworth 2001, 2003a, b) detached from the current perceptual flow. By introduc-
ing the concept of “absence”, presence can be distinguished from other concepts
with which it is sometimes confused, including engagement, attention, and even
consciousness itself. A useful definition should also afford measurement, ultimately
of physical changes associated with the psychological experience of presence. In
this chapter we discuss the measurement of both presence and absence, since we do
not see the latter as merely a lack of the former, but — like presence — as a distinct
psychological state, contrary to many other interpretations (e.g. Jones 2007). On the
other hand, given the limited capacity of conscious attention, we suggest that less
presence makes possible more absence, and vice versa.

This is not to say that individual differences in imaginative skill may not predict
the tendency to feel presence, to some extent, as Sas and O’Hare (2003) suggested.
But while they suggest that presence can arise in response to imagined worlds, they
also conclude that “the more users think, feel and act in the remote world [...... ] the
greater the sense of presence they will experience” (p. 535). But, clearly, we do not
act in imagined worlds! Indeed, the point of imagination can be seen as the testing
of possible actions without carrying them out (Damasio 1999). There is also
evidence that in a mediated environment designed for mood change (around a relaxing
island theme, with verbal narrative), imagery ability only correlated with effective
change in narrative-only conditions (Freeman et al. 2004). In this study, there was
no correlation when visual displays of the virtual island were also presented — that
is, in conditions in which visual imagery was not needed. Perhaps we can understand
Sas and O’Hare (2003) as referring to the more general concept of absorption: a
characteristic of the individual that involves an openness to experience emotional
and cognitive alterations across a variety of situations (Roche and McConkey 1990).
Presence and absence can both be seen as absorption states, the former based around
the current perceptual flow, the latter around imagined events and situations.

For us, presence is about the present, the here and now in the physical or a virtual
world. The feeling one gets from absorption in an internal world (a novel, a fantasy,
or whatever) is quite different, which is why healthy people almost never confuse
the two (see Waterworth and Waterworth 2003b; Riva and Waterworth 2003).
Imagined worlds are often not related to real time; a book can be put down, a line of
thought can be suspended until later. As we put it earlier (Waterworth and Waterworth
2001) “The root of the problem with many existing models of presence is perhaps
confusion between presence and suspension of disbelief”. Our view is that suspen-
sion of disbelief, as when reading an engaging novel, does not result in “the illusion
of nonmediation” that, as Lombard and Ditton (1997) aptly suggest, characterizes
presence. Rather, suspension of disbelief results in imagined presence, which
can be highly engaging. We suggest that presence must be tied to the present, to the
here and now, real time world — that is, the perceived world of the body and its
surroundings — or else we had better stop calling it presence!



38 J.A. Waterworth et al.

A counter argument is sometimes made (e.g. Biocca 2003), that we may
experience high presence when dreaming, when we are not perceiving or acting in
the external world (the “dream state problem™). We suggest that dreaming while
asleep is a special case (“dream presence”), in that our motor systems are immobi-
lized while we dream to prevent damage to ourselves and those around us. In the
rare cases that this defense fails, the results are shocking: we may wake up in a state
of paralysis (failure to turn the defense mechanism off), or we may act out deeds
totally against our normal waking nature (failure to turn the defense mechanism on);
see for example, Ohayon et al. (1999). This is not the case when we imagine a situ-
ation, whether while reading a book or not. When awake, we do not confuse what
we conceive in imagination with what we perceive as the external world. It is our
sense of presence that allows us to make this distinction. When dreaming we do — by
definition — confuse the two because, we would argue, the presence mechanism is
suspended when dreaming, along with gross motor responses. In other words, we
have the experience of being and acting in an external world when dreaming, even
though the world is entirely internally-generated, and our bodies do not act out what
we dream them to be doing.

Both of these so-called problems for a unified view of presence (book reading
and dreaming), and their solution, relate to the evolutionary role of presence.
Looking to evolution is a key step in making further progress in the field, as we
discuss in Section 3.4 (see also; Riva and Waterworth 2003; Riva et al. 2015;
Waterworth and Waterworth 2003b). In the next section, we consider the implications
of our view of what presence is for how it can be measured.

3.2 Formal Requirements for Presence

Slater (2003) suggested that presence is about form, not content. It should not be
confused with degree of interest in, nor emotional engagement with, the contents
of an environment. We agree that it is important to distinguish presence from
emotional engagement, otherwise the concept of presence will lose any distinctive
meaning but, as later sections will make clear, emotional engagement will have an
impact on presence, through its effect on attentional selection.

Following many earlier researchers, we have been suggesting that presence is a
function of form for several years now (e.g. Waterworth 1996; Waterworth and
Waterworth 2000a, b, 2001; 2003a, b). Waterworth and Waterworth (2003a)
presented evidence that different versions of a media production elicited different
levels of presence, depending on the degree of abstraction of the information
presentation. In summary, we found that when the abstraction level of an experience
increases, the feeling of presence decreases, and vice versa, and that the sense of
presence is highly subjective and varies widely across individuals. Most researchers
would presumably agree that more immersive media tend to evoke higher levels
of presence, other things being equal. But few writers have commented on why this
might be the case. Why do more immersive media tend to elicit higher levels of
presence than less immersive media?
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Our argument is that people, as thinking organisms, routinely deal with two
kinds of information, the concrete and the abstract. Concrete information is of a
form that can be dealt with directly via the perceptual-motor systems; it includes
information coming from the world around us, and it gives rise to the sense of pres-
ence. The information is realized as the world or, through technology as a world that
exists outside our minds. Abstract information must be realized mentally or through
technology for it be understood. For example, reading an interesting novel results in
the creation of an imaginary world from the information provided by the abstract,
alphabetic text. Such imagined worlds may be very vivid and emotionally engaging,
but they are only realized mentally. As already mentioned, we refer to engagement
with an internally-realized world as “absence”, the inverse of presence. For example,
Waterworth and Waterworth (2000a) claim that: “Presence arises when we mostly
attend to the currently present environment within and around the body. The capac-
ity we have for such attention depends on the amount of conceptual processing the
situation demands. As we process more in an abstract way, we can consciously
sample fewer concrete aspects of the present situation, and so our sense of presence
diminishes; we become absent”.

We need to understand the presence-absence distinction if we are to understand
the role of form in eliciting presence, and perhaps also to understand consciousness
in general. As Max Velmans puts it: “What we normally call the ‘physical world’
just is what we experience. There is no additional experience of the world ‘in the mind
or brain’”, physical things are experienced as outside the body, in the external world,
a process Velmans calls “perceptual projection”. But, as Velmans points out “We
also have ‘inner’ experiences such as verbal thoughts, images, feelings of knowing,
experienced desires, and so on.” and “In so far as these processes are experienced,
they are reflexively experienced to be roughly where they are (in the head or brain)”
(Velmans 2000, p. 110).

Perceptual projection' occurs in response to both physical reality and virtual
reality. As Velmans states: “Virtual reality systems in which one appears to interact
with a (virtual) three-dimensional world in the absence of an actual (corresponding)
world provide one of the best demonstrations of perceptual projection in action —
and the investigation of virtual realities will no doubt provide useful information
about what the necessary and sufficient conditions for perceptual projection
might be” (Velmans 2000, p. 231). Perceptual projection underlies our definition of
presence as the feeling of being located in a perceptible external world around the
self; a “perceptible external world” is the result of perceptual projection. It is necessary
but not sufficient for high levels of presence.

The distinction between internally- and externally-generated worlds (and the
importance of form) is clear if we consider the difference between reading a
gripping novel and acting in a convincing virtual reality. The world of the novel is
depicted in an abstract form — the symbols of textual language. We must do conceptual

! Distal attribution is a related term. Loomis suggested in the very first issue of Presence journal
(Loomis 1992) that distal attribution results when afference is lawfully related to efference (after
White 1970) and that attribution to self occurs when they are unrelated.
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work to realize it mentally. A VR is depicted in a concrete form, and can be
experienced in the ideal case without extra work — by the same perceptual processes
by which we interact with the physical world. The virtual world is the same for
everyone who acts in it, just as the physical world is (though, of course, our overall
experiences and reactions differ). But the world I realize in my head when I read a
novel is not the same as the one you realize, though it will have some similarities.
Put even more simply, we can share external worlds, but we cannot share imagined
worlds. Media form determines the extent to which information is realized exter-
nally or internally. It also determines whether we feel the world to be around us, or
in our heads (the key distinction in the contents of consciousness pointed out by
Velmans 2000). Presence is what it feels like to be embodied and consciously
attending to an external, perceptible world. The key formal requirement for presence
to occur is that information is presented in a form that an observer can make sense
of intuitively, in a bodily way, rather than having to think about it (see also
Sect. 3.5.3). The result is the feeling of being in an external world — presence.

We have earlier suggested that degree of presence versus absence is orthogonal
to both the real-virtual distinction, and the level of attentional arousal of the
experiencer (Waterworth and Waterworth 2001). By this view, we can be highly
present in a virtual world, highly absent in the real world (and vice versa), the level
of attention can be high when we feel present, but also when we feel absent, and
presence can be high even when attention level is low. Since emotional content is
one of the factors that can be expected to affect attention level, this is compatible
with Slater’s (2003) statement that “Presence is orthogonal to emotional content”,
insofar as emotional content determines level of attention.

However, presence and emotion cannot really be treated as independent. Presence
is a function of form, but not only of form, 