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Abdract: This work presents a modd as a fird indght to discuss the relationships
among parameters that affect presence. It is a step in the direction of ddimiting
the range of causd reaionships for the presence phenomenon, as part of an
ongoing research towards a framework for measuring presence.
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Resumo: Edte trabaho goresenta um modelo como uma primera visso paa
discutir os relacionamentos entre os fatores que afetam presenca. E um passo na
direcdo de ddimitar escopos de relacionamentos causas paa o fendmeno de
presenca, e pate de uma pesquisa em andamento na direcdo de um framework
para medidas de presenca.
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1. Introduction

What does make us fed present in our red world/environment? It is naturd to us to
fed present where we are and with others, without being aware or thinking about this The
fact that we can sense everything (multi-dimensond senang), added to dtention and
perception, provide to us the experience of presence in the red world, what we will refer as
full presence.

The communications in disgance are increedng congderably through the internet and
virtud environments, such as teeconferencing, learning in disance education, training, chd,
e-busness e-commerce, online communities, virtud trestment of phobias virtud redity,
entetainment and others. All these technologies have been designed to give to the usars a
mediated experience that seems naturd, direct and red, aming to providing a srong sense of
presence, as Smilar as possble of thefull presence.

Lombard and Ditton [1] defined formaly presence as the "perceptud illuson of non-
mediation”, when the individud fals to percave the medium throughout a technologicaly
mediated experience.

In order to improve the sense of presence in those remote environments, it needs a
srong understanding of presence concepts, its determinants, what encourages and discourages
presence, and how these factors relate among them and to the users minds.

“To identify and test which parameters affect presence, ardiable, robugt and vaid

means of measuring presenceis required’[4].

As there is no broadly accepted messurement for presence until now, the mgor
necessty in tha matter is the unification of measures to dlow systematic comparisons within
or across studies [3].

A dating point to dlow messurement comparisons is by knowing the boundaries and
connections among entities that intervene in presence, and consequently to deimit scopes
onto which measures will be gpplied. This work presents a modd, based on the Lombard and
Ditton [1] presence definition, as a fird indght to discuss the rdationships among parameters
that affect presence. It is a gep in the direction of ddimiting the range of causd reationships
for the presence phenomenon, as part of an ongoing research towards a framework for
measuring presence.



2. Presence, media and mediated experience

Lombard [2] presented: “dl experience of the red world is mediated by the human
senses and complex perceptud process. This experience, known as “first order” mediated
experience, refers to the naturd way we perceive the red world and give us the sensation of
being presat in our environment. When pat or dl of an experience is mediaed dso by
technology at the same time that people can perceive the experience as if it was mediated only
by human senses and perceptud process, thisis cdled “second order” mediated experience’.

So, the “firs order” mediated experience corresponds to what we cdl full presence
and the “second order” mediated experience isSmply pr esence.

According to this paradigm, we are representing in the diagram below the implicit relation
between sense of presace and mediated experience, as a hilaerd rdaionship. This
relationship shows the strong interdependence of these factors in order to obtain the presence

phenomenon.

The sense of presence allows a person to enrich an experience through a medium.

y 4
y 4V @ N

sense of human-made

presence <¢—— technoloay ~ ——

mediated experience

A mediated experience is successful when a medium can afford the sense of presence.

Figure 1 —Our representation of Presence as a second order mediated experience

This corrdation comprises severd parameters concerned with presence in a quite
complex structure of connections, as we will discuss next.

3. The connections among parametersthat affect presence

To dat discussing the rdationships among parameters that affect presence, we need to
evince important assodiations exigting implicitly in the diagram above.



The sense of presence has been dudied as some types of presence. The different
conceptualizations of presence are dways associated to a sense of presence.

“The conceptudizatiions Lombard and Ditton identified can be grouped into two broad

categories - physcd and socid. The physcd category refers to the sense of being

physicdly located somewhere, whereas the socid category refers to the feeling of

being together (and communicating) with someone’ [4].

Biocca [3] congders co-presence (colocation and mutud awareness), psychologicd
involvement and behaviord engagement as particular cases of socid presence.

This is just to exemplify the man types of presence tha have been discussed in
presence research. So, the main point is not to unify a type of presence here, but to judify the
associdion we are doing, when sense of presence will be represented as types of presence, in
the next diagram's levd of detalls This asodation we are refarring indudes implicitly in it
al possble types of presence tha can be suggested, doesn't matter if it is to fed at a place,
with one ancther, an agent or avirtud object, they are il an illuson of non-mediation.

Human-made technol ogiesare the applications for thet purpose, themedia itself.

Are the media causng reactions in our senses or are our senses looking for full presence,
when using a medium? Both?

Media, as described by Lombard and Ditton [1], can be andyzed under the following
agpects: media form, media content and media users. Form and content of media are variables
that encourage and discourage a sense of presence in media users, as well as effects of
presence.

The mediated experience resuts from that interaction with the media and is a source of
causes and effects of presence. Causes and effects of presence have been studied in many
research and some were identified in [1].

Conddering the asocidions aove, we see that they conditute the main entities of the
presence phenomenon, based on the paradigm illudrated in Figure 1. The axis between each
two of them show the relaionships among them.

The diagram of Figure 1 becomes the following:
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Figure 2 - Relationships among parameter s that affect presence

In this levd of detaills we are not focusing on any specific type of presence or nedia
but emphaszing the connections aming a dedimiting the range of causd reationships among
factors that form the phenomenon of presence. These relationships remark what some authors
have sad - presence is a propety of the individud and is a time varying experience, meaning

that these connections are a continuum variation aong the experience.

4. Analyzing therelationships

In redity dl entities and rdationships on the Figure 2 ae interdependent, but what
each axis shows is the direct dependence between the factors connected by it, and the indirect
dependence when the factors are not on the same axis.

On axis 1 the mental models are connecting person to different types of presence, consdering
the individud differences among people.

“As a product of the individud’'s mind, it is highly likey that the presence experience

will vary dgnificantly across individuds, based on differences in  percgptua-motor

abilities, mental dtates, traits, needs, preferences, experience, etc’[6].

The connection persontypes of presence, without the rest of the diagram, corresponds
to the firgt order mediated experience.

Through the axis 2, our modd shows the connection between types of presence ad
examples of media, and where media can encourage or discourage presence dong the
experience. A number of different media can support different types of presence; examples of
these rdationships can be seen in [6], where lJkdddjn and Riva present a graphicad



illugration of the rdationship between physcd presence, socia presence and co-presence,
with various mediaexamples.

On the Person-Media axis 3, dl responses to media and interactions evauation can
heppen, induding mediated interactions to one another — which are frequently embodied by
avaas in 3D virtud environments, live web cam images, agents, or smpler representationd
devices. Reactions from othes can give sgnds to the user of hisher exigence in virtud
environments. This is the connection where we aso can andyze aspects like percaiving the
medium as unsodadle-sociable,  insengtive-senstive,  cold-warm,  and  impersona-persond,
since these are persond judgments, as said Biocca [3].

Axis 4 means the direct amount of multisensory stimulation the media can afford in
order to provide the mediated experience, to be as dose as possble of the full presence, what
will conseguently influence on the misperception in axis 5.

Axis 5 - causes and effects- person - is where the experience returns the responses to
the user's senses expectaion, and when the person can experience the effects of this. This
means how invisible the media can be.

Waeworth [7] presented a modd of virtud/physcd experience comprisng the
dimensons of Focus, Locus and Sensus, relating breaks in presence with these three factors as
folows focus of atention - between presence and absence, locus of attention — the virtud
versus the red world and sensus of atention - the levd of aousd, on a continuum from
completely unconsciousto fully conscious.

Based on Waterworth modd, we can add other three invisble axis crossng the line

media-person to the representation in Figure 2. |
|
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real Pers"”l virtual
present/absent i absent/present
conscious/'unconscious unconscious/conscious

Figure 3 —The continous transitions a person can experience



We can condder an axis on the person to represent the continuous trangtions
happening caused by these three factors. For samplicity we represented the three factors on
one smple axis, numbered as 6.

“Multisensory  simulation arises from both the physcd environment as wel as the

mediated environment. There is no intrindc difference in simuli arisng from the

medium or from the red world — the fact that we can fed present in either one or the

other depends on what becomes the dominant perception at any one time’ [6].

4.1. Measurement implications

It is agreed by researchers that presence has multiple determinants since presence is
multrdimengond. The measurements for presence ae divided in two broad categories:
subjective and objective [4]. But there is no classficaion among presence parameters relating
to measurements.

What we suggest as main contribution, at this levd of diagram in Figure 2, is to group the
measurement  experiments according to the connections presented, such as the following
examples.

measures gpplied to andyze how the person feds present in this or that way, according
to menta modes, will happen on axis 1, what means that these factors are directly
dependent on the person and on the type of presence tha is being andyzed, but
indirectly influenced by media and its sensory simulation outputs,
responses from users to media as wdl as intefaces andyss and interactions happen
on axis 3, meaning that they are directly dependent on the media form, media content
as wel as the media usars, while the other factors that lie on the others axis have
indirect influences onit.
breeks in presence can be measured under different points of view according to the
modd: it is important to remak that it can happen on the axis 3 (personmedia),
directly caused by problems with media interaction, as wel on the axis 5 (person-
causes and effects), when the experience's response doesn’t correspond to the user's
senses expectations and on the axis 1 rdated to the user’s psychologicapersond
agpects. This induces observations to which case the factors are affecting directly or
indirectly the results of an experiment to messure bregksin presence;

gmilaly, the amount of sensory simulation a media can aford, axis 4, will directly

influence on which will be the causes and effects of presence, as the result of the



experience. Consequently, it will dter the misperception of a user reaed to the

experience, in axis 5. This kind of andyds can vary according to the type of presence

in question but it does't have adirect influence fromiit;

trangtions from red to virtud and vice versa lie on the axis 6 presented in Fgure 3. In

this case, causes and effects of presence or what encourage or discourage presence

will have indirect weight on it, and more directly dependence on individua differences
and media interactions;
The model shows tha there is no direct relaion between types of presence and causes and
effects of presence, without media and person involvement.

It will be extendve to describe dl possble rdations of messurements with the
connections presented in Fgure 2. At this point, the modd can be used to mgp the
measurement of presence determinants (even subjective and/or objective measures) onto these
guiddines described aove in section 4, giving conditions to visudize in which range of
reaionships the messures are beng goplied. This leads to identify which vaiddles are
directly or indirectly involved in the experiment under obsarvation, what can hep to guide
measurement efforts in order to make comparisons across sudies under the same range of
variables.

It is a dat for defining scopes of measures, defining boundaries among factors
determinants of presence and a dep in the direction of ddimiting the range of caud
relationships for the presence phenomenon.

Further sudies will expand the modd in more detals to go towards a framework for
measuring presence in order to obtain a generd mode for measurements.

The modd presented here is generic and comprehensive to any type of presence, media and

for dl identified presence parameters

5. Conclusions

This work presented a new modd that shows the relationships among parameters that
affect presence, based on the Lombard and Ditton presence definition. At this leve, the mode
can be used as guiddines to deimiting ranges of variables to which presence measures can be
applied, basad on the connections described.

The modd presented is pefectly extensble as much as more kinds of presence or
determinant factors can appear. We ae conducting a research in the direction of a generd

framework for measuring presence.
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