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The relationship between presence and cognitive factors such as absorption, creative imagina-
tion, empathy, willingness to experience presence and cognitive style was investigated. Pres-
ence was defined, operationalized and measured using a questionnaire devised by us. Ab-
sorption and creative imagination were measured using questionnaires developed in the arca
of hypnosis. Rcsults indicated significant correlations between presence and cach cognitive
factor. They showed that persons who are highly absorbed, more creative, more ecmpathic or
more willing to get immersed experienced a greater sense of presence. Regression analysis led
to presence equation, which could be used to predict presence based on investigated cognitive
factors. I'indings arc congrucnt with usecr’s characteristics presented by presence literature and
support the position that individual differences are important for the study of presence.

Psychological approaches to the study of presence are scarce,
and those with experimental support are even more limited.
This work is an attempt to highlight the human factors in-
volved which may lead to a better understanding of individ-
ual differences in relation to the experience of presence.

Study objectives consisted in (a) defining and operational-
izing presence,(b) identifying a set of cognitive factors deter-
minant for presence and (c) identifying a presence equation
which describes a relationship that holds between these fac-
tors.

We investigated the relationship between each of the fol-
lowing cognitive factors: absorption, creative imagination,
empathy, willingness to experience presence, cognitive style,
and the sense of presence experienced by the users. The re-
sults enable us to describe a presence equation, employing
a deeper and more thorough approach to the psychology of
presence.

Defining Presence

Lven though the idea of telepresence was anticipated by
Robert Heinlein (1950) in his novel Waldo, the term was
coined by Marvin Minsky (1980) and denotes a sense of
being physically present at a remote world which is medi-
ated by the system interface. In a widely accepted assertion,
Sheridan (1992) and Schloerb and Sheridan (1995) described
presence as a sense ol being physically present al the re-
mote site. As Loomis (1992) pointed out presence is a basic
slale of consciousness, consisting of attribution ol sensation
Lo some distal stimuli, or more broadly to some environment.
Underlying the failure of mediation awareness, [.ombard and
Ditton (1997) conceptually delimited presence as “the per-
ceptual illusion of non-mediation”. Slater and Usoh (1993)
described presence as “suspension of disbelief” experienced
by users of being in a remote world and not in the physical
one.

Building upon the aforementioned presence definitions,
we were interested in identifying, according with traditional

definition theory, their genus and differentia. Thus, the con-
cepts used for delineating the genus were state of conscious-
ness (LLoomis, 1992), psychological state (I.ombard, 2002),
subjective experience (Heeter, 1992), subjective perception
(LLombard, 2000), sense (Minsky, 1980; Sheridan, 1992) and
illusion (L.ombard & Ditton, 1997). Considering presence
merely as a sense is, in our opinion, unnecessarily restric-
tive. At the same time however, the slale of consciousness
enlarges the boundaries of genus more than necessary, since
everything that occurs in the internal world, the subjective
world of inner thoughts (Jung, 1971), represents states of
consciousness.

While we have identified quite a large array of terms de-
lineating genus, the distinguishing features which are sup-
posed to differentiate sense of presence from other psycho-
logical phenomena, were better expressed. The unanimously
accepted construct of being there is the core aspect of pres-
ence, which occurs within one’s consciousness. We consider
that in this case we should talk about a shift of focus of con-
sciousness (Lauria, Nov. 2000) from the local environment
to a remote one, shift which occurs insidiously.

In seeking a closer juxtaposition to the theoretical frame-
work underlying it, we define presence as follows: Presence
is a psychological phenomenon, through which one’s cogni-
tive processes are oriented toward another world, either tech-
nologically 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
shifting of focus of consciousness to the proximal stimulus
located in that other world.

Presence Operationalization

According to Revonsuo (1996) immersion and sense of
presence are fundamental aspects of the high level structure
of the consciousness experience. I'arthing (1992) considered
consciousness as “a subjective state of being currently aware
of something, either within oneself or outside of oneself”



2 CORINA SAS AND GREGORY M.P O’'HARE

(p- 6). According to him, primary consciousness consists of
direct experience and spontaneous response to it, while re-
flective consciousness focuses on conscious experience per
se, which becomes the object of one’s thoughts.

Kim and Biocca’s (1997) findings considered presence as
a two-dimensional construct consisting of being there and
not being here. Drawing a parallel with Gerrig’s work in un-
derstanding the meaning of being transported by a narrative
(Gerrig, 1993), Kim and Biocca associated these dimensions
with the the arrival in the virtual environment and the depar-
ture from the physical environment, respectively. Both these
two dimensions facilitate access to the content of primary
consciousness. In order to address also the content of reflec-
tive consciousness, we consider it as an additional dimension
(e.g. awareness of being there).

To measure any construct one should establish a connec-
tion between it and the physical reality. Translating a con-
struct into its manifestation is the process of operationaliza-
tion (Trochim, 2000). It consists of identifying the concep-
tual dimensions, finding whithin each dimension the associ-
ated measurable variables and choosing for each variable its
actual measures in terms of indicators. Based on these ob-
servations, we identified presence variables associated with
each dimension as summarized in Table 1. For example, the
variable acting there, whithin the dimension Being there was
tapped by two items of the questionnaire: a) To what extent
did you really feel yourself navigating within another world,
and b) To what extent did you feel as the results of your in-
teractions with the remote environment can “touch” you.

Table |
Presence Operationalization
Dimen. Primary consciousness Reflective

Being there Not being here conscious.

Variables  Perceiving Not perceiving Awareness
Recalling Not recalling of oneself
Imagining Self perception Awareness
Thinking Returning exper.  of outside
Affective proc.  Affective proc.
Willingness Refusal to exper.

Acting there
Attentional res.

Not acting
Attentional res.

Technological Factors

The determinant factors affecting presence can be grouped
into technological factors which consider the system and its
characteristics, and human factors referring to users’ cog-
nitive and personality aspects (I.ombard & Ditton, 1997;
Lessiter, Keogh, & Davidoff, 2000). A large amount of work
has been carried out in the area of technological factors af-
fecting presence. l.ombard and Ditton (1997) provided a de-
tailed presentation in this direction. Part of these factors are
summarized below: visual display characteristics such as im-
age quality, image size, viewing distance, visual angle, mo-

tion, color, dimensionality, camera techniques; aural presen-
tation characteristics like frequency range, dynamic range,
signal 10 noise ratio, high quality audio or dimensionality
such as 3-ID sound. As stimuli for other senses, [.ombard and
Ditton (1997) referred to olfactory output, body movement,
tactile stimuli, and force feedback. Media user’s character-
istics were often mentioned as carrying a particular impact
upon the experienced level of sense of presence. However,
there is little empirical research supporting this.

Human Factors

Psotka and Davison (1994) considered two categories of
factors determinant of immersion, such as susceptibility to
immersion and quality of immersion. The first sel refers Lo
human factors with an emphasis on cognitive aspecls such
as imagination, vivid imagery, concenlration, atlention and
self-control, while the second sel is primarily concerned with
technological factors like affordances of virtual reality(VR)
environmenlt, distractions from the real world or indeed phys-
iological effects.

As Kaber, Draper and Usher (2002) pointed out, the per-
sonality traits discussed in the VR literature seem to be pre-
dominantly mentioned in the context of presence experi-
enced within the virtual environment. These factors were
primarily referred to as immersive tendencies and attention.
They cover an entire set of users’ characteristics such as sug-
gestibility of immersion, tendency to daydreaming, becom-
ing lost in novels, concentration and robustness to distract-
ing events. *** Personality aspects (Slater & Usoh, 1993;
Heeter, 1992) have also been identified as relevant when one
experiences presence.*** As we will see in the following
subsections, empathy, absorption and creative imagination
specifically target these factors. *#% traits and tranzitory***

Empathy. Empathy is probably the most frequently men-
tioned cognitive aspect, which may affect presence (Lom-
bard, 2002). Lombard and Ditton (1997) suggested that in-
tensity and polarity of emotions experienced by users dur-
ing mediated activities could prove significance to presence,
even though no empirical study had yet demonstrated it.
Davis (1994) identified empathy with a set of constructs as-
sociated with the responses of one individual to the expe-
rience of another. It involves the ability to engage in the
cognitive process of adopting another’s psychological point
of view, together with the capacity to experience affective
reactions to the observed experience of others. In order to
develop such capacities and exhibit empathic behavior, one
should be able Lo assume perceptual, cognilive and alleclive
roles.

Theoretical perspective in the psychology of hypnosis of-
fers insights for the study of presence. The work carried out
within this field, provides both valuable theoretical issues,
and valid instruments, which can be harnessed to investigate
personality traits related to presence.

Absorption. Tombard and Ditton (1992) suggested ab-
sorption as another possible factor influencing presence.
They mentioned Quarrick’s (1989) work, who indicated that
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during absorption, sense of self and time fades as the person
merges with a fascinating stimulus.

The first researcher who discovered the personality as-
pects related o hypnotizability was Josephine Hilgard
(1970). Through an extensive interview study, she identified
that highly hypnotizable individuals tend to present a high
level of imaginative involvement in domains such as reading,
drama, religion, affective arousal, adventures and artistic cre-
ativity. Based upon Hilgard’s findings, Tellegen (1982) and
Tellegen and Atkinson (1974) developed the TAS in order
to measure the extent 1o which people become involved in
everyday events or the tendency to totally immerse oneself
with the attentional objects.

The absorption construct elaborated by Tellegen (1981) is
defined as a state of “openness to experiencing, in the sense
of readiness to undergo whatever experiential events, sen-
sory or imaginal, that may occur, with a tendency to dwell
on, rather than go beyond, the experiences themselves and
the objects they represent” (p. 222). Attention described in
absorption terms “is a total attention, involving a full com-
mitment of available perceptual, motoric, imaginative and
ideational resources to a unified representation of the atten-
tional object” (p. 274) (Tellegen & Atkinson, 1974). Fur-
thermore we outline the main features of the absorption con-
struct, as they were identified by the authors.

1. A heightened sense of reality of the attentional object.
The object, either perceived or imagined, grasped in one’s
attentional focus is experienced as present and real. The au-
thors assumed that an already engaged representational sys-
tem of the focal object is incompatible with any other reflec-
tive consciousness about this primary consciousness content.
This could explain the suspension of disbelief such as this is
only in my mind.

2. An altered sense of reality in general and of self in par-
ticular. Absorbed attention focuses on some facets of real-
ity, emphasizing to a greater extent the experience regarding
them, and limiting the awareness of other facets.

3. Imperviousness 10 normally distracting events. Once
an object becomes the focal object, it completely holds the
attentional resources, such that it is perceived entirely, in all
its details while the individual becomes less distracted by the
collateral external events.

4, Cognitive aspects: empathy and cognitive style. Tel-
legen and Atkinson (1974) considered that absorption is re-
lated to empathy and a distinctive cognitive style.

5. The motivational-affective component. Motivational-
affective component is the openness o experience as will-
ingness for object relationship, that permits involvement ex-
perience.

Creative Imagination. Imagination seems likely 1o also
affect presence (Heeter, 1992; Lauria, 1997). Barber and
Wilson (1979) also investigated the personality correlates of
hypnotizability. **% aici corsini***

The theoretical framework presented above shows that
the parallel drawn between hypnosis’ findings and presence
seems to be justified. [ach of the aspects characterizing ab-
sorption can also be considered as being applicable to pres-

ence. Csikszentmihalyi’s (1990) psychology of optimal ex-
perience, which seems so close to absorption psychology, al-
ready offered an additional insight into the study of presence,
since it led to presence as flow experience theory (Draper,
Kaber, & Usher, 1998). Almost all presence theories refer
1o attention as a significant issue underlying presence. Wit-
mer and Singer (1998) proved that focusing one’s attention
on a meaningful stimulus sct supports one’s sense of pres-
ence. Draper et al. (1998) proposed an integrative approach
o telepresence, featuring a structured attentional resource
model, while Kim and Biocca (1997) stressed the role of
attention in each of physical, mediated or imaginal space,
where the user could become immersed.

Willingness to experience presence. Among the other in-
dividual differences which might influence presence, we con-
sidered in addition the willingness to experience presence as
a form of emotional engagement within the remote world.
The role of this factor can be better understood if one looks at
it as a prerequisite for willingness to suspend disbelief. Will-
ingness to suspend disbelief was often mentioned in relation
1o sense of presence. It seems to be a necessary condition
for experiencing a high level of sense of presence (Laurel,
1993; Slater & Usoh, 1993) and ultimately enjoying a me-
diated experience of any kind (e.g. theater, literature, tele-
vision, film, VR). Lombard and Ditton (1997) considered
willingness to suspend disbelief as a variable likely to induce
presence, through weakening the awareness of mediated ex-
perience. Users able to stop considering the mediated world
as a fake and more willing to accept it as real, would feel
a heightened sense of presence. Central to this concept is
engagement, which Laurel (1993) described as a primarily
emotional state with cognitive components.

Cognitive Style. Cognitive style was also referenced in
presence literature as a possibly significant aspect affecting
presence (Lombard & Ditton, 1997; Heeter, 1992). It de-
scribes the unique manner in which unconscious mental pro-
cesses are used in approaching and accomplishing cognitive
tasks. *#* la scale®*** MBTI (Myers & McCaulley, 1998)
measures the strength of one’s preference for the way of
processing information. MBTT’s development is grounded
on Jung’s theory of personality types (Jung, 1971), the
basic dimensions being Extraversion-Introversion, Sensing-
Intuition, Thinking-Feeling and Judging-Perceiving.

Having reflected upon what factors could play an impor-
tant role in rendering presence, we formulated the following
hypotheses. First hypothesis (H1) states that creative imag-
ination, absorption, empathy and willingness to experience
presence are cognitive factors affecting presence. Second hy-
pothesis (H2) states that among empathy subscales, the fan-
tasy subscale will be the most influential one upon presence.
The third hypothesis (H3) states that different dimensions
of cognitive style have an impact upon presence. Testing
these hypotheses employed designing a study and selecting
the scales for measuring each of the previously mentioned
factors. The following section presents the sample details,
the experimental testbed, the study procedure and the chosen
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instruments for measuring absorption, creative imagination
and empathy.

Method

Participants

The sample consisted of 32 undergraduate and graduate
students from the Computer Science Department, 19 males
and 13 females, within the age range 20-38. Volunteers were
paid for their participation.

Procedure

The VR system was provided by the ECHOES! sys-
tem (O’Hare, Sewell, Murphy, & Delahunty, 2000) a non-
immersive training environment, which addresses the main-
tenance of complex industrial artifacts. Adopting a physical
world metaphor, the ECHOES environment comprises a vir-
tual multi-story building, each one of the levels containing
several rooms: conference room, library, lobby etc. Subjects
can navigate from level to level using a virtual elevator. **
pics cu rooms***

Since we are interested in subjective factors which de-
termine presence, we considered the desktop VR system a
suitable testbed for our study. A distinction should be done
between non-immersive and immersive VIis. Whithin im-
mersive VIis most of the users become immersed, despite
the intragroup variability based on cognitive factors. We
conjecture that in this case, the presence is experienced be-
cause of the advanced technological aspects featured by these
fully immersive systems. These techniqual issues are so
impresive that they simply prevail over the cognitive de-
terminants of presence. On the other hand, whithin non-
immersive VIis whose technological infrastructure is less ad-
vanced, the user’s experience ol presence is mainly due not
Lo system characteristics, but rather to the associated human
factors. Being primarily interested in cognitive factors im-
pacting upon presence and grounded on previous assumption
we choose Lichoes, a desktop VLI, as experimental testbed for
our study. ***]a concluzii***

After users gained familiarity with the environment and
particularly learned movement control, they were asked to
perform an exploration task. The exploration task within the
virtual building lasts for approximately 20 minutes. In order
to induce motivation for an active exploration, and moreover
to increase the likelyhood for experiencing presence, a sense

of drama was suggested (Laurel, 1993). The instructage was
as such: “Imagine that you are following a thief who man-
aged to steal a very valuable painting. He is hiding now in-
side a multi-storey building, where people are not working
yel. Your task is to find the painting a catch the thief. You
have only 20 minutes for this action.” A color reproduction of
the painting accompanied this instruction, together with the
following text: ”This is the last image of the painting on the
museum wall”. This scenarious involved user’s direct partic-
ipation, and few of the basic components of Laurel’s model:
dramatic storytelling, enactement and limited duration of the
action (Laurel, 1993).

In order to achieve the objeclives and test the hypothe-
ses, we employed both a presence questionnaire and a psy-
chological test battery. The presence operationalization de-
scribed previously allowed us to build a presence question-
naire, comprising items typical for measurement of presence.
The psychological test battery was composed of Tellegen
Absorption Scale (TAS), Creative Imagination Scale (CIS),
Davis’s Interpersonal Reactivity Index (DIRI) and Myers
Briggs Type Indicator (MBTI). We will now consider each
of these in turn.

***The participants filled in all the questionnaires after
the task completion, limiting thus the social threat to sense
of presence construct validity (Trochim, 2000). Accordingly
this helped reducing the risk of contaminating the users’ ex-
perience within the virtual world by allowing them to guess
the study hypotheses. ***

Tellegen Absorption Scale

***TAS contains 34 true/false questions; correlates with
variables of hypnotizability, imagery, and fantasy proneness
(Roche and McConkey, 1990) *** VALIDITY and reliability

Creative Imagination Scale

Barber and Wilson (1979) devised Creative Imagination
Scale (CIS) and proved its correlations with hypnotizabil-
ity and other measures of imagination and creativity. Cre-
ative imagination correlates also with absorption (Craw(ford,
1982). The scale measures the abilily Lo vividly imagine sug-
gesled scenes and situations (e.g. selling of the sun, or the
smell ol ripe oranges). It involves ten Lests in which the sub-
jectis inviled Lo imagine a number of things [ollowed by the
assessmenl of their vividness. ***asks participants Lo rale the
similarity belween imagined events and corresponding real
evenls. high scores represent betler crealive imagery abil-
iLy*¥* ###¥yalidity and reliability

Davis’s Interpersonal Reactivity Index

Davis (1994) devised an empathy scale: Davis’s Interper-
sonal Reactivity Index (DIRI) which contains four 7-item

"ECHOES (European Project Number MM1006) is partially
founded by the Information Technologies, Telematics Application
and Leonardo da Vinci programmes in the framework of Educa-
tional Multimedia Task Force.
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subscales, each measuring a separate facet of empathy. T'an-
lasy subscale (FS) measures the tendency to imaginatively
transpose oneself into fictional situations. The perspective
taking subscale measures the reported tendency to sponta-
neously adopt the psychological point of view of others in
everyday life. Impathic concern assesses the tendency to
experience feeling of sympathy and compassion for unfortu-
nate others, while personal distress taps the tendency to expe-
rience distress and discomfort in response to extreme distress
in others.

We were particularly interested in identifying the corre-
lation between I'S and presence, since the ability to imagi-
natively transpose oneself into fictional situations could be
considered a prerequisite for transposing oneself into a vir-
tual world.

Willingness to experience presence

We measured this variable through an item within the
presence questionnaire: “to what extent were you willing to
be transported in the virtual world™”. *** gresit - cu o intre-
bare dupa experiment

Myers—Briggs Type Indicator

MBTI (Myers & McCaulley, 1998) measures the strength
of one’s preference for the way of processing informa-
tion. MBTD’s development is grounded on Jung’s theory
of personality types (Jung, 1971), the basic dimensions be-
ing Ixtraversion-Introversion, Sensing-Intuition, Thinking-
Feeling and Judging-Perceiving.

Results

Item Analysis

The presence questionnaire contained 34 items measured
on a 7-point Likert scale. ITtem total-correlation analysis al-
lowed us to identify the variables that are not internally con-
sistent with the questionnaire. Using the criterion of 0.33 as
the cut-off point, 11 items were deleted, the resultant ques-
tionnaire containing 23 items. Table 2 presents the mean,
median and slandard devialion of scores along presence di-
mensions and variables.

Reliability and Validity

The Cronbach’s alpha coefficient is o0 = 0.92 while the
correlation with presence counter questionnaire devised by
Slater and Steed (2000) is significant: #(30) = .84, p < 0.01.
Consequently, our questionnaire leads to measurements both
reliable and valid.

Presence and Cognitive Factors — Correlational
Approach

Pearson’s correlations were run between presence, as an
overall score of our questionnaire and scores of each of the
previously mentioned cognitive factors. As shown in the

Table 2
Mean, Median and Stand. Dev. for Each Presence Variable
Dimens. Variables Mean Med. SD
Perceiving 342 350  1.19
Self-perceiving 3.43 333 1.29
Being Imagination 3.87 400 1.58
there Acting there 407 400 081
Attentional res. 526 500 0.90
Willingness 400 400 1.66
Not perceiving 3.38 350 1.25
Not being  Self perception 2.68 2.00 1.37
here Not recalling 346 350  1.70
Not acting here 434 400 145
Returning exper. 3.21 3.00  1.60
Reflective  Awareness of oneself  3.33 337 1.05
consc. Awareness of outside  3.40 3.00 124

second column of Table 3, all the correlation coefficients
were statistically significant, indicating strong positive re-
lationships between presence and the variables considered.
A detailed analysis revealed that among the four dimen-
sions captured by the empathy subscales, fantasy subscale
has the strongest impact upon presence. This result comes
to validate H2. Strong positive correlations (third column
of Table 3) were also found between each of these factors
and presence measured by presence questionnaire devised by
Slater and Steed (2000). However, the strongest correlation
was found between presence and willingness Lo experience
presence.

Table 3
Correlation Coefficients Between Presence and Cognitive
Factors

Variables Presence Presence Counter
(N=32) Questionnaire  Questionnaire
Creative Imagination .38, p < .05 A8, p < .31
Absorplion A42.p < .01 35, p< .05
Empathy A48, p < .01 46, p < .01
IMantasy Subscale 46, p < .01 35, p < .05
Willingness 58, p < .01 41, p < .05

Presence and Cognitive Factors — Quasi—

Experimental Approach

Correlation states a relationship between presence and the
investigated variables but it does not imply any causation.
However, we are interested in testing cause-effect relation-
ships. Since the cognitive factors are variables that can-
not be manipulated, our study is a quasi-experimental one,
where participants were assigned to a particular condition
because they already qualified for it. In order to test the im-
pact of those variables considered upon presence we run t-
tests, comparing the level of sense of presence experienced
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by groups of users, identified on the basis of their scores
for cognitive factors. Thus we considered two independent
groups for each factor, with the cutting-off point to the 50th
percentile for creative imagination, willingness to experience
presence, empathy, fantasy subscale and 66th percentile for
absorption (Group 1 is above cutting point, while Group 2 is
below it). As shown in Table 4, the differences were signifi-
cant at the level .05 and showed that persons who are highly
absorbed, more creative, more empathic or more willing to
get immersed do experience a greater level of sense of pres-
ence.

Table 4
T-Tests Comparing Presence Experienced by Users Grouped
by Their Cognitive Factor Scores

Variables Group 1 Group 2 Presence
(N =132) High Low Score
Mean (SDY  Mean (SD) 1t —Test rf),)
Creative Im. 1144 (21.9) 96.7 (16.5) 2.5,p<.05 .18
Absorption 117.021.5) 101 (19.3) 2.1,p<.05 .13
Empathy 113.9(22.3) 99.2(182) 2.0,p<.05 .12
Fantasy 117.8(21.9) 99.1(17.9) 2.6,p<.05 .18
Willingness  115.2 (20.5) 92.7(14.6) 34,p<.01 .27

We also found that participants more willing to be trans-
ported in the virtual world are significantly more absorbed
1(30) = 2.74,p < .01, r7, = .20, more empathic #(30) =
249, p < .05, ",27/; = .17, and more imaginative 1(30) =

2.10,p < .05, r3, = .13.

Multiple Regression Analysis

Multiple regression analysis, a method that can be used
to study the effects of several independent variables on one
dependent variable, is employed to evaluate the global in-
fluence of previously discussed cognitive factors on sense of
presence (Table 5). Because of the high correlation between
creative imagination and absorption #(30) = .56, p < .001,
these two dimensions cannol be seen as independent predic-
tors in the regression equation. As we have seen already, cre-
alive imagination and absorption are overlapping concepls,
a lact indicated by their theoretical [oundatlions and experi-
menlal studies carried out in the area of hypnosis (Crawford,
1982). Thus we computed a composile prediclor variable as
an average of these two [aclors.

Results indicate that in combination, all three factors sig-
nificantly predict the user’s sense of presence, with willing-
ness to experience presence making the largest individual
contribution. The other significant contribution is made by
creative imagination & absorption factor, while fantasy sub-
scale score seems not to be significant. The sample multiple
correlation coefficient, namely the correlation between the

Table 5
Regression Analysis Summary for Variables Predicting Sense
of Presence
Variables Presence

Beta
Creative Imagination & Absorption .296, p < .050
Empathy - Tantasy Subscale 139, p <369
Willingness to experience presence 541, p < .001

R>=568df=3,27TF=1185,p<.001

actual sense of presence and the predicted sense of presence
was r(30) = .75, p < .001. About 52% of the variance of the
sense of presence in the sample can be accounted for by will-
ingness to experience presence and the creative imagination
& absorption.

Presence and Cognitive Style

The results regarding sense of presence and cognitive style
are still ambiguous, since no significant correlation emerged.
The highest correlation was found between Presence and
I'eeling. On the continuum Thinking-I'eeling, I'eeling in-
dividuals seem to be more empathic #(30) = .52, p < 0.01,
more creative r(30) = .52,p < 0.01 and more absorbed
r(30) = .39, p < 0.05.

Discussion

In this paper we have investigated presence. In order to
carry out a subjective measurement of presence, adequate to
both the system and tasks characteristics, we defined and op-
erationalized the presence concept, and subsequently devel-
oped a presence questionnaire. It was shown that there are
grounds for taking questionnaire’s measurements as both re-
liable and valid.

At the heart of the presence lie the concepts of emotion,
attention and imagination. The more cognitive resources are
deployed, the more immersed the user becomes. The ex-
perience within the remote world is a complete one, encom-
passing cognitive, emotional and behavioral aspects. In other
words, the more the users think, feel and act in the remote
world and the more collateral activities are inhibited within
the real worlds, the more sense ol presence they will experi-
ence.

The second objective consists ol identifying cognitive [ac-
tors underlying presence. An analysis of the presence litera-
ture accompanied by an insight{ul approach o[ hypnosis psy-
chology lead us to the factors of absorption, creative imagi-
nation, empathy, willingness to experience presence and cog-
nitive style. Results indicate that creative imagination, ab-
sorption, empathy, especially fantasy subscale and willing-
ness to experience presence play distinctive roles in the ex-
perience of presence, validating H1 and H2. Significant pos-
itive correlations between each of these factors and presence,
indicate that the more willing to experience presence, the
more empathic, the more absorbed, or the more imaginative
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the users are, the more sense of presence they will experi-
ence.

In addition to investigating the way in which these factors
correlate with presence, we were also interested in identi-
fying possible cause-effect relationships. Thus t-tests con-
firmed significant differences in the level of presence expe-
rienced by groups of users. Participants were assigned 1o
groups on the basis of their scores for the cognitive fac-
tors. Findings indicate that participants scoring above the
median for creative imagination, willingness 10 experience
presence, empathy, 'S and above 66th percentile for absorp-
tion, experienced a significantly higher level of sense of pres-
ence. Study results summarized here confirm previously hy-
pothesized impact of these cognitive factors upon presence,
as presence literature highlighted them (I.ombard & Ditton,
1997; Lombard, 2002; Heeter, 1992; Lauria, 1997; Slater &
Usoh, 1993).

The third objective not only focuses on the singular rela-
tionships between presence and each of its cognitive factors,
but it also aims to predict presence based on these factors.
The multiple linear regression equation presents each vari-
able measured in 7 score, while factor K replaces symboli-
cally important aspect which have been omitted by us.

Predicted presence = (.54)x Willingness 0 experience
presence +(.30)x Creative Imagination & Absorption -+K

An interesting aspect is that together these factors cover
more than half of the variance in the sense of presence. This
is an important result which should nourish the presence re-
search toward more empirical investigations of the role of
individual differences upon presence. Results indicate that
willingness to experience presence is the most important cog-
nitive factor among those investigated by us, in predicting
user’s sense of presence. This issue is remarkable and there-
fore discussed in detail.

We don’t know if individuals feel more presence because
they are more willing to or they are more willing because of
their particular configuration of cognitive factors determinant
for experiencing presence. Results show that participants
more willing to experience presence, are better equipped in
terms of cognitive factors, but the variance in presence ex-
plained by them is not so high. The attitude or mood of ap-
proaching the VR experience carries a specific impact. It is
more likely that the cognitive factors investigated are latent
and it is the explicit desire to feel presence that acts as a cat-
alyst for them. Thus, even if the willingness to experience
presence might be increased by the innate cognitive factors,
it is however the most addressable factor. Tt is a challenge
for virtual environment designers to create, and nourish this
desire, in order to increase the level of presence and possi-
bly enhance users” performance. The special preparation of
users before they actually experience the VR could increase
the willingness to feel presence.

Our findings bridge an empirical gap related to the im-
pact of individual differences upon sense of presence. They
support the relationships between user’s characteristics and
presence as presence literature hypothesized. They also show
that the impact carried out by these factors is sufficient to
motivate a closer examination by both the presence research

community and virtual environment designers. It seems that
presence proved again to be a multiply determined construct,
and the challenge to discover the distinct impact of each de-
terminant is still unresolved. Therefore more empirical evi-
dence is required in order to highlight the complex internal
equation which enables one to feel presence.

Ultimately, the role of studying individual differences
comes under the remit of user centered design. Once we un-
derstand the individual differences in terms of users’ abilities
lo capture, process and make use of VR systems, the next
step would be to design them to accommodate these differ-
ences (Kaber et al., 2002). Given the potential relationship
between presence and task performance, identifying appro-
priate VR design methods to optimize presence is important.
Liffectiveness of these designs could be increased by users’
segmentation along the dimensions which derive the greatest
impact upon presence and performance. To what extent these
cognitive factors are addressable remains an open question.
An approach considering not only human or technological
factors but also media content could provide answers (Kim
& Biocca, 1997).

This research constitutes a case study for which the results
are merely preliminary. The findings indicate that tools de-
veloped for studying personality correlates to hypnozability
can be successfully applied in the study of presence. To date
we have only identified the work of Tromp (1995), where the
hypnosis results were also theoretically exploited in investi-
gating presence.

Study limitation consists in the non-random sampling pro-
cedure for selecting participants, a fact which inhibits the
power of generalizing results upon other similar contexts.
Due to the limited sample size and the broad dispersion of
the results along the dimensions of cognitive style, H3 re-
mains promising but as yet unproven. Future work should
be conducted in order to prove its validity. Since the tasks
undertaken within the virtual world were solitary individual
tasks, future work will examine and consider collaborative
tasks undertaken in the LCHOLS Collaborative Virtual In-
vironment offering insights into impact of cognitive factors
upon social presence.
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