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ABSTRACT

In this chapter, we contrast a mode of engagement in video gaming and other related
areas, wherein the player retains full critical capacity-—being able to judge to what degree
the portrayed world is authentic, and being able to reflect on the unfolding events—with
a mode of engagement wherein the player becomes absorbed or immersed in the
portrayed alternative reality. In the first mode of cngagement, the player retains
psychological or aesthetic distance from the displayed virtual reality; in the second mode
of engagement, the player is ‘transported’ to this virtual reality, losing herself inside this
world, hence becoming immersed in this alternative reality. The predominant type of
game that is found encourages an instrumental set, as players employ both tactical and
strategic skills in solving problems along the way. Conceivably, the fact that trait
absorption has not been found to be related to degree of engagement in video gaming or
presence in immersive virtual reality is more of an indication of the type of video games
in use, and the need to adopt an instrumental set in playing these, than in the expected
relationship outlined in this chapter between absorption and engagement. The distinction
between aesthetic experience (immersion) and aesthetic distance is similar to one we
have recently drawn between trance and transcendence: Both trance and immersion
implicate a severe restriction in reflective awareness—one’s experience is dreamlike or
hallucinatory in the sense that one is participating in an ongoing narrative (or,
videogame) without reflective awareness (or, aesthetic distance). We address the need to
consider three measures for assessing degree of immersion or engagement in the video
game/virtual reality. These are the direct assessment of degree of immersion using a
verbal report, the indirect assessment of this using a measure of time perception (time
production}, and an electrophysiological correlate of this change in state—with a focus
on power in the alpha, theta and gamma bands.



84 Joseph Glicksohn and Aviva Berkovich-Ohana

INTRODUCTION

Explorations in Virtual Reality: Engagement and Immersion

This chapter sets out to describe what it cannot possibly convey—not because the
experience is ineffable, rather because the mode of reading adopted by the reader of this
chapter is diametrically opposed to the type of engagement that would be required when the
reader would be ‘lost in the text’” (Nell, 1988). To be lost in the text is to be engaged in the
narrative world presented by the text (Douglas and Hargadon, 2001), and not to be concerned
with the margins of the page, the type of font, or the structure of the argument; engagement
refers to a mode of interaction with this narrative world, where the reader experiences this
alternative reality (Green, 2004). One can be interactively engaged in this ‘other world’,
becoming a participant observer with full critical capacity—being able to judge to what
degree the portrayed experience is authentic, and being able to reflect on the unfolding events
(Douglas and Hargadon, 2001, p. 163)—or one can be immersed in this alternative reality,
becoming a participant, and experiencing the events as reality (Ryan, 1999).

Consider the experience of seeing an action movie at the cinema: There is a large screen
in a blackened room; events unfold at a fast pace, with full audio-visual effects; one is
witnessing these events as they unfold. If one adopts a critical stance, judging the acting, the
plot of the story, character development, plausibility, and so forth, then one creates an
aesthetic distance from this narrative world (Cupchik, 2002). If one ‘suspends disbelief”,
pleasures the experience and not its deconstruction, and becomes engrossed in the unfolding
story, then one becomes immersed in this virtual world (Dede, 2009). The video game is a
particular variant on this theme. In contrast to the movie or the novel, onc becomes a
participant and not a viewer or reader. Engagement here refers to the interaction that is
required in playing the game (Przybylski, Rigby, and Ryan, 2010). Now, one can ptay and
critically reflect on the quality of the computer graphics, the options for action and problem
solving, and so forth—hence retaining a psychological or aesthetic distance from this virtual
reality—or, one can be ‘transported’ to this virtual reality, losing oneself inside this world,
hence becoming immersed in this alternative reality.

As one would expect, such a shift in state might well be dependent on one’s
predisposition for experiencing such immersion, or absorption (Weibel, Wissmath, and Mast,
2010). This was the point of departure in a study published nearly 15 years ago, which
investigated whether Virtual Reality (VR) had the potential to be a research tool for studying
consciousness and cognition. As Glicksohn and Avnon (1997-98) argued, “even though VR
does have the potential as a research ool for studying consciousness and cognition, one must
be careful to take into consideration individual differences in absorption that will lead to
varying degrees of interaction and experience in VR (p. 142). Unfortunately (and as one
would expect), on employing a readily available, rather violent VR game (Dactyl Nightmare),
the object of which is to shoot as many opponents as possible, while trying not to be hit, the
majority of our participants had only negative things to say about the game. While the
immersive nature of the VR was retained, therefore, its effect was negative. Indeed, this
particular game has been found to cause an increase in heart rate and an increase in degree of
incidence of aggressive thoughts (Calvert and Siu-Lan, 1994), neither of which are conducive
to the experience of the type of altered state of consciousness (ASC) that we were interested
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in investigating (see below). Nevertheless, we did report that of our 12 participants, a total of
4 did experience an ASC during the VR session,

Now, our participants were given a specific cognitive set prior to exposure to the VR,
based on which they would be engaged in the game. One group was read instructions taken
from Hunt and Chefurka (1976) emphasizing introspective sensitization, that is to say,
instructions ¢mphasizing the experiential nature of the VR situation, the participants being
asked to become sensitive to the various perceptual qualities of their experience. They were
requested to try to immerse themselves within a sensory, experiential environment, and not to
think in terms of conventional categories of experience. Admittedly, this is not an easy thing
to do, especially given the violent nature of this particular VR situation (we note further the
predominance of such violent video games in general; cf. Dill and Dill, 1998). Nevertheless,
two participants who scored very high on the Absorption Scale, and who had been given this
introspective sensitization cognitive set, did experience an ASC (based on self report).

The other group was read instructions emphasizing the symbolic nature of the VR
situation. They were asked to become sensitive to the various symbolic qualities of their
experience, and to try to immerse themselves within a symbolic environment, and not to think
in terms of conventional categories of experience. In this symbolic world, they were fighting
against forces that were trying to determine the fate of the world. Given the violent nature of
this particular VR game, this seems to be rather easy to do. Indeed, the two other participants
who experienced an ASC in the VR session had been given this symbolic-mode set, and in
fact they scored quite low on the Absorption Scale. Of course, the sample is small, and the
game is problematic—in terms of the research question. Nevertheless, we have preliminary
data indicating a two-way interaction of Absorption and Cognitive Set (introspective
sensitization vs. symbolic mode} in determining the experience of an ASC in VR: High
Absorption coupled with introspective sensitization, or low Absorption coupled with
symbolic mode. If the ASC is indicative of our participants being immersed (or, if you like,
being totally immersed) in the VR sitzation, then immersion is an interactive function of
Absorption and Engagement. Specifically, high Absorption and experiential set (introspective
sensitizationy}—which, we feel, is what the bulk of the literature on video game play and
consciousness, and certainly what the other authors in this volume, would expect—or low
Absorption coupled with a symbolic-mode set. Whether the latter option is only true if the
VR situation is somewhat violent, is worthy of further study.

We do note, however, that while a game like Dacty! Nightmare has clear goals, one such
as Myst “does not have clear goals and it is only through playing the game that the player in
time works out what is going on and what needs to be done” (Jennett et al., 2008, p. 643).
Furthermore, if progress in Myst relies on stages or ‘ages’ (Douglas and Hargadon, 2001, p.
162), then the adoption of a symbolic-mode set in engaging with Myst would probably be
conducive to immersion—and individuals scoring low on Absorption might thus also become
immersed in this VR game. As McMahan (2003) suggests, the Myst environment feels “less
like the real world and more like a dreamscape ... once the player adapts to the game’s
conventions it is possible, if one is so inclined, 1o lose oneself in the beauty and peacefulness
of the environment... there is no time limit to solving the problems and therefore no sense of
hurry. This contributes greatly to the overall sense of psychological immersion” (pp. 81-82)

We thus turn now to the role of absorption in engagement in some related fields.
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Absorption in Engagement

From the outset we note that the trait of absorption is viewed by Tellegen (1981) as being
“inherently interactive.” To understand this notion, and its implication for video gaming and
other domains, let us first look at the components of such an interaction. The first component
is trait absorption, which can be defined (Roche and McConkey, 1990, p. 92) as

a general disposition to enter, or a capacity for entering, experiential states characterized
by marked cognitive restructuring,... which undoubtedly takes place on a very high level in
the cognitive structural hierarchy, [and] can have dissociative (“disaggregative™) or holistic
(“reaggregative”) character depending on circumstances as well as on the individual’s other
personal characteristics.

The second component is state absorption, and here we employ the differentiation
advanced by Tellegen between an experiential set and an instrumental set (Tellegen, 1981, p.
222). As Tellegen writes (p. 222),

By experiential set is meant a state of receptivity or openness to experiencing in the sense
of readiness to undergo whatever experiential events, sensory or imaginal, that may occur,
with a tendency to dwell on, rather than go beyond, the experiences themselves and the
objects they represent... .

Instrumental set, on the other hand, is defined as a state of readiness to engage in active,

realistic, voluntary, and relatively effortful planning, decision making, and goal-directed
behavior... .

Thus, absorption is inherently interactive, according to Tellegen, because “high-
absorption, compared to low-absorption, individuals are more ready and able if circumstances
permit, to adopt an experiential set, whereas low-absorption individuals are more likely to
adopt an instrumental set” (Tellegen, 1981, p. 222).

What are the implications of this for the present discussion? Engagement in video game
play {as in other domains) can either take the form of adopting an experiential set or an
instrumental one. It would seem that the predominant type of game that is found encourages
an instrumental set, as players plan, act, kill, shoot, outrun, discover, gain points and so forth,
as they progress through the game, employing both tactical and strategic skills in solving
problems along the way. As Ryan (2002, p. 601) has concluded, based on the current state of
affairs, “computer games ... are played for the sake of solving problems and defeating
opponents, of refining sirategic skills, and of participating in on-line communities, not for the
purpose of creating a trace that reads as a story.” Low-absotption players will quite likely
adopt such a set, hence will enjoy the game, and become engaged in the game, though will
not necessarily be immersed in it. In fact, if the game relies on such an instrumental set, then
it is somewhat difficult to envisage total immersion in the game in the sense of absorption,
though one can conceive of immersion in the game akin to some form of addiction
(Meerkerk, van den Eijnden, Franken, and Garretsen, 2010; Mechroof and Griffiths, 2010).
Were a game to be devised that encourages the adoption of an experiential set (and this is
probably not as lucrative an option as are the games presently around), high-absorption
players would experience immersion. As Ryan (2002, p. 604) suggests,
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I can imagine games in which users would be given a concrete task but wouid also be
invited to take breaks in the action, during which they would cxplore the landscape and meet
characters who would entertain them with stories about the fictional world. But hardcore game
players would probably resent these narrative interludes as aggravating interruptions of the
forward momentum of the game and as temporary loss of control over their fatcs. The
competitive involvement of the game player is basically incompatible with the detached
contempiation of the acsthetic experience... .

Conceivably, the fact that trait absorption has not been found to be related to degree of
engagement in video gaming (Dauphin and Heller, 2010) or presence in immersive virtual
reality (Murray, Fox, and Pettifer, 2007) is more of an indication of the type of video games
in use, and the need to adopt an instrumental set in playing these, than in the expected
relationship outlined here between absorption and engagement, Consider also the fact that
video game playing itself is inherently interactive (Ryan, 1999; Smuts, 2009). Hence, if
circumstances permit, the videogame will enable an inherently interactive personality trait to
be absorbed in engagement.

And yet, as the editor of this volume, Jayne Gackenbach, has noted on reviewing a
previous version of this chapter, “while gaming early on was definitely instrumental ... it is
increasingly story driven... if you ask gamers their motivations for play many refer to it being
like a novel that you have control over the outcome or direction of the story.” We would
therefore stress a number of lessons learned from investigating the inherently interactive
nature of absorption in other domains. In two recent papers, Nahari, Glicksohn, and Nachson
(2009, 2010) have discussed the implications of absorption in determining both credibility
and plausibility of a narrative. In the first study (2009) we reported an Absorption (low,
medium, high) x Detail (rich, poor) interaction on credibility judgment (Rank on a 7-point
scale how prone you are to believe that the narrator is lelling the truth [that he actually
experienced the event)?): High-absorption individuais tending to find a text poor in detail as
being more credible than one rich in detail, hence exhibiting “imagination inflation” (Garry,
Manning, Loftus, and Sherman, 1996; Heaps and Nash, 1999). By implication, we suggested
(Nahari, Glicksohn, and Nachson, 2009, p. 293} that “the more detailed is the text (in terms of
colors, sounds, tastes, smells, experiences, etc.), the more disruptive it is for high-absorption
individuals.” That is to say (p. 293), “presumably, textual poverty allows them maximal room
for imagination and for projection of their rich experiential repertoire ... onto the text.” Thus,
while it is important for the video game to elicit an experiential set, and hence engage (and
subsequently immerse) high-absorption players, too much detail—with little room for
imagination—would probably be detrimental to immersion. This seems to be a very sticky
issue, and probably one that will require much more imagination on the part of the game
developers than one currently sees in the various action games that abound. In the second
study (Nahari, Glicksohn, and Nachson, 2010), we argued (p. 331) that *... high-absorption
individuals, who usually prefer the experiential set, believed the narrator when they were
absorbed by his story, whereas low-absorption individuals, who usually prefer the
instrumental set, believed the narrator especially when they found his story plausible.” This,
of course, is in line with the distinction between absorption as immersion versus the need to
analyze the text in order to assess its plausibility, which requires adopting a psychological or
aesthetic distance from the text (Cupchik, 2002). As Green and Brock (2000, p. 703) write,
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«_. transported individuals are so absorbed in the story that they would likely be reluctant to
stop and critically analyze propositions presented therein.”

If gamers do enjoy the degree of control they have over the outcome or direction of the
story, as Gackenbach notes, then it would seem that the more *open’ is the storyline, the more
room there is for absorption/immersion. As Preston (2007, p. 300) has suggested, “design
features of media are implemented to achieve particular effects...What choices might
facilitate participants’ development of consciousness? Detailed realism does not seem the
direction to go. Geometric shapes, open horizons, and opportunities for inferencing have been
suggested.”

It is perhaps no coincidence that the distinction emphasized here between aesthetic
experience (immersion) and aesthetic distance is similar to one we have recently drawn
between trance and transcendence (Glicksohn and Berkovich Ohana, 2011). Both trance and
immersion implicate a severe restriction in reflective awareness—one’s experience is
dreamlike or hallucinatory in the sense that one is participating in an ongoing narrative (or,
videogame) without reflective awareness (or, aesthetic distance). Transcendence, on the other
hand, implicates “a large degree of reflective awareness, or rather multiple layers of reflective
awareness” (Glicksohn and Berkovich Ohana, 2011, p. 51)}—one can reflect on the narrative
(or, videogame). In comparison to the conventional dream, the experience is more akin to a
lucid dream, wherein an individual becomes aware that she is dreaming and can control some
of the events or content of that dream (LaBerge and Gackenbach, 1986)—hence she can
transcend the confines of the dream experience. With transcendence or lucidity comes
aesthetic distance: If the ongoing events do not bode well for the participant, one can distance
oneself from this virtual reality, change it, ignore it, reflect on it, and exit from the Holodeck
(see also Ryan, 2002, pp. 590-594). We thus turn now to discuss the experience of other
worlds, and other realities.

From other Worlds to other Experiences: Engagement in Absorption

We repeat three notions expressed in our previous essay (Glicksohn and Berkovich
Ohana, 2011), that will be further developed in this section of this chapter: Firstly, “that the
path from trance to transcendence comprises a series of altered states of consciousness—one
that should be viewed as comprising a natural series (Hunt and Ogilvie, 1988).” In present
terms, we rephrase this as the (inverted) path from engagement to immersion. Secondly, “one
may place the meditative states on a continuum together with Jucid dreaming, out-of-the body
experiences and other such altered states of consciousness (Hunt and Ogilvie, 1988).” In this
section, we extend our discussion to refer 1o the literature relating video gaming to these
specific ASCs. In particular, we stress the notion advanced by a number of authors, that
dreaming (and other ASCs) are instantiations of engagement (and immersion) in a virtual
reality (Reed Slattery 2008; Revonsuo, 1995; Tart, 1990). In Windt’s (2010, p. 295) terms,
dreaming is an “immersive spatiotemporal hallucination (ISTH) occurting in sleep or during
sleep-wake transition.” Thirdly, we reiterate our statement that “meditators, those reporting
out-of-the-body experiences, and lucid dreamers are all characterized as scoring high on trait
absorption (e.g., Blackmore, 1988; Hunt, 2007).” We extend our discussion of absorption to
these other experiences.
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The path from engagement to immersion might well be reflected in the transition from
lucid dreaming to non-lucid dreaming. In addition, given the clear relationship between lucid
dreaming and out of the body experiences (OBE; Glicksohn, 1989; Glicksohn and Barrett,
2003), prolonged engagement in video gaming might well be reflected in the incidence of
both Jucid dreaming and OBEs. [s there supporting data for this assertion? It would seem so,
in that players having extensive experience with video games do report these experiences
{Gackenbach, 2006, 2009)}—and this connection is discussed elsewhere in this volume.

Of course, trait absorption should be related to these other experiences. Individuals
reporting OBEs have been reported to score high on absorption (Blackmore 1988). This is
also the case with respect to lucid dreaming (Glicksohn and Barrett, 2003). This is not,
however, the case with meditation (Easterlin and Cardefia 1998-99; Pagano and Warrenburg
1983). We have recently collected data looking at the relationship between absomption,
meditation experience, and the incidence of lucid dreaming among a select group of 57
meditators. These individuals were screened for health problems (such as past depression or
epilepsy), and were either familiar with the practice of mindfulness (Vipassana) meditation (r
= 43) or Transcendental Meditation (7 = 14). Here, we focus on their cumulative meditative
experience, ranging between 96 and 38,000 hours. Given the positive skew of the latter, a
square-root transformation of the number of hours of meditative experience resulted in a more
symetric distribution. Others have also used such a transformation regarding the number of
hours of practice in other domains (c.g., Weast, Shockley, and Riley, 2011). Nevertheless, the
correlations that we report ar¢ of similar magnitude for the untransformed data, and thus we
shall report on the correlation with meditative experience as measured in hours. In passing,
we also note that preliminary analyses contrasting the two forms of meditation revealed no
significant differences in the measures of interest that we investigated, hence we could safely
pool all meditators into one group.

There are 3 correlations worthy of report. Firstly, there is no significant correlation
between absorption score and meditative experience (r = .16, ns), which conforms to what
others have reported, as noted above. We note that the absorption score ranged between 0 and
34, so clearly there is no restriction of range impinging on the size of the correlation.
Absorption correlated positively with the incidence of lucid dreaming (r = .27, p < .05)—we
note that this correlation, while being low, is certainly much higher than that reported by
Schredl and Erlacher (2004). Of more importance for the present discussion, meditation
experience correlated positively with the incidence of lucid dreaming (= .27, p < .05).

It is also worthy to report here on the electroencephalographic (EEG) spectral power of a
subgroup of our meditators during both resting state and meditation. We note that while most
of the early research on meditation and EEG focused on power in the slower rhythms of theta
and alpha (4-8 and 8-13 Hz, respectively), as reviewed by Cahn and Polich (2006), in recent
years research has turned to the faster gamma (> 25 Hz) band (Cahn, Delorme, and Polich,
2010; Lutz, Greischar, Rawlings, Ricard, and Davidson, 2004}, including our own recent
report (Berkovich-Ohana, Glicksohn, and Goldstein, 2011a). Nevertheless, it is the theta band
which is the more important one for the present discussion, as we shall show.

In our laboratory study (Berkovich-Ohana et al., 201la), a sample of 36 meditators
practicing mindfulness meditation (MM), with accumulated experience ranging between 900
— 23,000 hours, exhibited significantly higher log-transformed theta power compared to our
non-meditator control participants during a baseline resting state (Figure 1), This indicates a
trait increase in theta power following meditation practice, as reported by others (for a review,
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see Cahn and Polich, 2006). Log theta power did not, however, differ between resting state
and meditation in the defined regions of interest (ROIs), as can be seen in Figure 2, indicating
that for these meditators, they are as absorbed in the resting state as during meditation. This
contrasts with findings reported by others of an increase in theta following meditation,
compared to a baseline resting state (Arambula, Peper, Kawakami, and Gibney, 2001}, and an
increase in theta, especially frontally, during meditation (Baijal and Srinivasan, 2010; Cahn et
al., 2010; Matsuoka, 1990). While theta power in owr meditators does not indicale a marked
change for them in state between baseline and meditation, the correlation of theta with
absorption is revealing, as we now discuss.
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Figure 1. A: Overall log theta power (Mean £ SEM) for the MM group (n = 36) and controls (C,n= 12)
during a baseline resting state; * p < .05. B: Topographic distribution of mean log theta power for the
MM and C groups (top), indicating the predominance of midline theta—both frontal and parietal—for
MM, and t-values of MM vs. C during the resting stale; note that due to multiple comparisons, this plot
is only illustrative in nature—nevertheless, note the marked difference between groups at left-posterior
sites. C: Regions of interest (ROIs) used in subsequent analyses.
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Figure 2. Log theta power (Mean + SEM) within each ROI during baseline resting state (RS) and
meditation (Med), for the MM practitioners.

We can report on an overall negative correlation between log theta power and trait
absorption, as can be seen in Figurc 3. Generally speaking, the correlation with absorption
does not change during the transition from a baseline resting state to meditation in posterior
regions; in contrast, there is a state-dependent increase in strength of this negative correlation
over the right hemisphere, at the expense of the left hemisphere. The question is raised as to
why the correlation is markedly negative. A positive correlation, of course, would indicate
that with higher trait absorption, there is a greater incidence of theta power (Hunt, 2007).
Theta power, especially that seen midfrontally (MF), as reviewed by Mitchell, McNaughton,
Flanagan, and Kirk (2008), is indicative of concentrated and effortful attention (Schacter,
1977). Hence, a positive correlation would make perfect sense in that meditation gua
absorption is related to concentrated and effortful aitention (Crawford, 1994; Lutz et al.,
2009). Our participants, however, practiced MM—but would that difference in meditation
practice necessarily result in a negative correlation?

To our mind, a negative correlation—namely, that higher trait absorption is associated
with lower theta power—reflects the fact that less effort is being invested by these
experienced meditators (Tang ef al., 2009). This type of relation brings to mind both
expertise—and especially one involving an enhancement in attentional ability (Chiesa and
Serretti, 2010)—and neural and cognitive efficiency (Doppelmayr ez al., 2005).

But, is this plausible? In fact, are there any other studies in the literature reporting a
negative correlation between absorption and theta power?

We have uncovered only one paper in the literature reporting data that conform to this
negative correlation. Graffin, Ray, and Lundy (1995) reported that while both high- and low-
hypnotic susceptible participants exhibited greater posterior theta power during hypnotic
induction, both pre- and post-hypnotic states were marked by a differential incidence of theta
power: low-susceptible participants exhibited an increase in theta, while high-susceptible
participants exhibited a decrease in theta. Given that high-susceptible participants exhibit
greater theta at baseline in both their study and in general (Ray, 1997; Sabourin, Cutcomb,
Crawford, and Pribram, 1990), and given that absorption and hypnotic susceptibility are
positively correlated (Nadon, Kihistrom, Hoyt, and Register, 1991; Roche and McConkey,
1990), this study in essence indicates a negative correlation across participants between theta
power and absorption.
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Figure 3. The topographic distribution of the Pearson correlation values of log theta power and
absorption, during both resting state {RS) and meditation (MED), across the 36 MM practitioners.

Turning back to our results, the state-dependent increase in strength of the negative
correlation, which is more lateralized to the right hemisphere, supports the notion of
heightened attentional engagement in these meditators, given that the ‘bottom-up’ system of
attention, which includes the ventrolateral prefrontal cortex and the temporoparietal junction,
is largely lateralized to the right hemisphere (Corbetta and Shulman, 2002; Fox, Corbetta,
Snyder, Vincent, and Raichle, 2006). MM is thought to use, initially, skills that regulate
attention, monitoring and disengagement from distracting stimuli (Lutz, Slagter, Dunne, and
Davidson, 2008), that is, attentional processes that are atiributed to the ventral system. As we
have previously shown (Berkovich-Ohana et al, 2011a), during the state of MM,
practitioners indeed exhibit heightened right parieto-occipital activity.

We further note the incidence of theta during spatial navigation in VR environments
(Bischof and Boulanger, 2003; Caplan, Madsen, Raghavachari, and Kahana, 2001}, indicating
that theta is associated with effortful processing in both natural and VR environments.
Furthermore, hypnotizability, absorption, and immersion are all interactively implicated in
VR presence (Wiederhold and Wiederhold, 2000). Indeed, as one recent report has shown ...
the longer a subject plays the video game, the larger the frontal theta-wave increase becomes™
(Sheikholeslami, He, Bai, Yang, and He, 2007, p. 2491). Conceivably, the longer one plays,
the more demanding the game becomes, requiring more and more effort on the part of the
player—indexed by MF theta. While this is in line with the instrumental set required by the
typical action game, it is not at all clear that an experiential set, to be adopted if the game
encourages this, would necessarily also entail an increase in MF theta, This is most probably
a moot point, however, given the present state of the art in video gaming.

BACK TO THE FUTURE

Future research—both our own, and that of others—would do well to consider three
measures for assessing degree of immersion or engagement in the video game/virtual reality.
These are the direct assessment of degree of immersion using a verbal report, the indirect
assessment of this using a measure of time perception (time production), and an
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electrophysiological correlate of this change in state—with a focus on power in the alpha,
theta and gamma bands.

In our initial study in this domain (Glicksohn and Avnon, 1997-98), our participants were
prompted at intervals of one minute to supply us with an introspective report of their
subjective experience. This was accomplished by lightly tapping the participant’s shoulder,
and the ensuing verbal report lasting thirty seconds was taped. While this is a fair solution to
the requircments of that research situation and design, other options present themselves.
Taking a lead from the movic the Matrix, one could prompt participants to provide a verbal
report by phoning them—the participants entering the virtual reality set up with a cellular
phone (their contact with external reality).

What have ather researchers been doing in this respect? The use of a questionnaire to be
completed at the end of the experimental session (Brockmyer et al., 2009; Gackenbach and
Bown, 2011; Murray ef al., 2007; Nacke, Stellmach, and Lindley, 2010) would not capture in
real time the participant’s degree of immersion. The use of a rating scale of degree of
immersion (or, ‘depth’ of immersion) could build on comparabte work and use of such ratings
in hypnosis research (Mozenter and Kurtz, 1992; Tart, 1972), though with all the pitfalls
regarding expectancy and suggestibility {Council, Kirsch, and Hafner, 1986; Kirsch and
Braftman, 2001; Radtke and Spanos, 1981; Silva and Kirsch, 1992). This is a soluble 1551t
we simply need to conduct the research,

Coupled with the use of such a direct assessment of degree of immersion, one should also
employ an indirect measure. We advocate the use of time production—namely, to request
from the participant, without using an external clock, to produce a target duration by signaling
when that duration is thought to have elapsed (Glicksohn, 1992, 2001; Glicksohn, Berkovich
Obana, Balaban Dotan, Goldstein, and Donchin, 2009; Glicksohn and Hadad, 20i2;
Glicksohn, Mourad, and Pavell, 1991-92). Again, the use of a cellular phone in the
experimental set-up seems to be an easy option for implementing this. Now, there is a specific
prediction regarding immersion (absorption) and time production that we have made
(Glicksohn, 2001, p. 11): “... the more focused internally is one's atiention (introspection,
meditation, etc.), the slower the rate of functioning of the cognitive timer, coupled with larger
subjective time units. Time will therefore seem long in passing...(and as best assessed using
the method of production—the expectation here is for longer productions).” Indeed, using a
time production task, our group of 36 MM practitioners produced longer durations compared
to controls (Berkovich-Ohana, Glicksohn, and Goldstein, 201 1b). This is a finding worthy of
further investigation.

The online assessment of EEG during video gaming is both viable and practical. There is
a small literature documenting its effective implementation (Bischof and Boulanger, 2003;
Caplan et al., 2001; Nacke ez al., 2010; Salminen and Ravaja, 2008: Sheikholeslami et al.,
2007).

There is, of course, a problem in obtaining a clean record of the EEG while the player is
engaged in playing, but this should not be too challenging a task for current research (see
Maclin et al., in press). Whether one can indicate during the game the experience of
immersion, and signal this—say by eye movements—is akin to the question whether one can
indicate the experience of transcendence during meditation. This is feasible, as we have
recently reported (Glicksohn and Berkovich Ohana, 2011). There are exciting possibilities
here for productive research in this area, and we hope our readers will take up the challenge.
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CONCLUSION

As we have discussed in this chapter, one can be interactively engaged in the ‘other
world’ portrayed by the video game, becoming a participant observer with full critical
capacity—being able to judge to what degree the portrayed experience is authentic, and being
able to reflect on the unfolding events—or one can be absorbed or immersed in this
altemative realily, becoming a participant, and experiencing the events as reality. That is to
say, one can play and critically reflect on the quality of the computer graphics, the options for
action and problem solving, and so forth-—hence retaining a psychological or aesthetic
distancc from this virtual reality—or, one can be ‘transported’ to this virtual reality, losing
oneself inside this world, hence becoming immersed in this alternative reality. Engagement in
video game play (as in other domains) can either take the form of adopting an experiential
set—leading to absorption/immersion—or an instrumental one—leading to engagement and
perhaps addiction, but not immersion. It would seem that the predominant type of game that
is found encourages an instrumental set, as players employ both tactical and strategic skills in
solving problems along the way. Conceivably, the fact that trait absorption has not been found
io be related to degree of engagement in video gaming or presence in immersive virtual
reality is more of an indication of the type of video games in use, and the need to adopt an
instrumental set in playing these, than in the expected relationship outlined here between
absorption and engagement.

The distinction emphasized here between aesthetic experience (immersion) and aesthetic
distance is similar to one we have recently drawn between france and transcendence
(Glicksohn and Berkovich Ohana, 2011). Both trance and immersion implicate a severe
restriction in reflective awareness—one’s experience is dreamlike or hallucinatory in the
sense that one is participating in an ongoing narrative (or, videogame) without reflective
awareness {or, aesthetic distance).

We ended this chapter by addressing the need for future research to consider three
measures for assessing degree of immersion or engagement in the video game/virtual reality.
These are the direct assessment of degree of immersion using a verbal report, the indirect
assessment of this using a measure of time perception (time production), and an
electrophysiological correlate of this change in state—with a focus on power in the alpha,
theta and gamma bands.
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