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Abstract

Many studies have shown that people report unusual experiences when their senses
are exposed to unstructured, monotonous stimuli. However, individual differences in
responsiveness are poorly understood. The present study used a sensory homogenization
procedure (i.e., ganzfeld) to address this issue. High (n = 15) and low hypnotizable
individuals (n = 14), also measured on dissociation, completed a mind-wandering task during
ganzfeld stimulation and a control condition (in total; 8 males and 21 females, Mage = 22.55,
SDqge = 4.22). They also retrospectively reported their experiences in reference to each
condition. Condition, hypnotizability, and dissociation were expected to interact in terms of
mind-wandering and alterations in experiences. Significant interactions were found for the
behavioral mind-wandering task, but not for the subjective reports. High hypnotizables
engaged more in mind-wandering during ganzfeld stimulation relative to control, whereas
lows showed the reverse pattern. These two populations are argued to be a valuable source

for the study of different types of mind-wandering.

Keywords: Ganzfeld, mind-wandering, hypnotizability, dissociation, altered states



Ganzfeld and Mind-Wandering

Table of Contents

ADSTFACT. ... 2
Table Of CONEENTS......coviiiiceeee s 3
INEFOTUCTION .. 4
Altered States Of CONSCIOUSNESS ........covviviieiriiieieisie e 4
GANZIRIU ... 7
MiING-WaNUEING .....cveiveiiiitiiieiiei e 13
Hypnotizability and DiSSOCIAtION...........coeviriiiieiie e 15
The PreSent STUAY .....c.cccviiieiiecie et 17
IMIBENOM ... e 17
PartiCIPANTS.....eeiveecie et 18
MBEEITAIS. ... 18
PIOCEAUIE ...ttt 20
PlanNed ANAIYSES .....c.ooviiiiiii e 22
RESUIES ...t 23
MiINA-WaNGEIING ....c.veiieiieeie ettt ens 23
Alterations Of CONSCIOUSNESS ........ccueveiiiirieieiirie e 26
DISCUSSION ...ttt bbbt nb bbbt 29

R I CES ..o 33

3



Ganzfeld and Mind-Wandering

The human sensory systems are continuously receiving input from various sources of
diverse intensities and structures. An important question is what happens when these systems
are exposed to “adequate physical stimulation” of “inadequate structure” (Wackermann, Piitz,
& Allefeld, 2008, p. 1365)? That is, if the visual, auditory, or any other sensory field consists
exclusively of a monotonous, unchanging (homogeneous) stimulus, how will this influence
perception and cognition? An experimental technique, known as the ganzfeld, consists of a
homogeneous sensory environment and is therefore suitable for exploring these questions. It
will be evident from the review that follows that rather unusual experiences are frequently
reported during ganzfeld stimulation. Such reports have led many researchers to argue that
the ganzfeld induces a so-called altered state of consciousness (ASC, Vaitl et al., 2005). In
order to embed ganzfeld in a wider context; this thesis will first review the concept of ASC
before turning to the ganzfeld and its characteristics. Individual differences in responsiveness
to ganzfeld are hitherto a poorly understood domain, and there is also a scarcity of research
on the effect of ganzfeld stimulation on cognition. Accordingly, this thesis will attempt to

address these issues as well.

Altered States of Consciousness

ASCs were defined by Ludwig (1969, p.9) as any mental state that is recognized as a
“sufficient deviation” from the ordinary waking consciousness in terms of the overall pattern
of experiences or psychological functioning. These states can be recognized either by the
individual or by a neutral observer. Admittedly, this definition is vague. For instance, it is
still a subject of debate what deviations are to be recognized as sufficient (Revonsuo, Kallio,
& Sikka, 2009; Vaitl et al., 2005). However, several common denominators of ASCs have

emerged.
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Ludwig (1969) proposed ten broad features of ASCs based on earlier research.
“Alterations in thinking” refer to disturbances in attention, concentration, or rational thinking.
“Disturbed time sense” is exemplified by feelings of timelessness, and acceleration or
slowing of time. “Loss of control” means relinquishing control of experiences and behaviors.
“Change in emotional experience” typically entails emotional extremes such as feelings of
ecstasy or joy or feelings of sadness or anger. “Body image change” refers to various
distortions in bodily signals (e.g., feeling heavy or weightless) or a changed boundary
between one’s body and the environment or other people (e.g., feeling of oneness).
“Perceptual distortions” refers to hallucinations, pseudo-hallucinations, or various types of
imagery. “Change in meaning or significance” reflects various insights or increased
attachment to ideas experienced during an ASC. These insights were described by Ludwig as
primarily emotional or affective experiences. “Sense of the ineffable” refers to the difficulty
in describing one’s experiences to a person who has not had a similar experience. “Feelings
of rejuvenation” reflects sense of hope, rebirth, or renaissance. Finally, “hypersuggestibility”
means an increased susceptibility to uncritically accept ideas or automatically act on

suggestions or cues.

Although there is some overlap between Ludwig’s categorization and others’, such as
the dimensions proposed Tart (1983), there are still large discrepancies across different
categorizations. For instance, Cardefia (2009) compared two recent categorizations
(Berenbaum, Kerns, & Raghavan, 2000, and Vaitl et al., 2005), and found that they differed

on virtually each dimension except for one (level of awareness).

As a means of quantifying patterns of experiences for a given stimulus condition,
Pekala (1991) developed a retrospective questionnaire named the Phenomenology of

Consciousness Inventory (PCI). This questionnaire measures 12 major dimensions (e.g.,
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positive affect and imagery), which overlap markedly with the taxonomies proposed by Tart
and Ludwig. The questionnaire also includes 14 subdimensions (e.g., joy, love, sexual
feelings and amount and vividness of imagery). The PCI has been found to reliably measure
phenomenological experiences in reference to various stimulus conditions such as hypnosis
(Pekala & Kumar, 1989), monotonous drumming (Rock, Abbot, Childargushi, & Kiehne,
2008), progressive relaxation (Pekala, Forbes, & Contrisciani, 1989), and sitting quietly with
eyes closed (Kumar & Pekala, 1989). Thus, the PCI allows two or more potential inducers of
ASC to be distinguished in terms of overall patterns of experiences.

Research on ASCs has been mostly empirical in nature (Vaitl et al, 2005), but a few
theoretical propositions have been suggested. These have mostly focused on shared neural
mechanisms for ASCs. Dietrich (2003) proposed that the unifying process of all ASCs is a
deregulation of the prefrontal cortex (PFC), and that the viability of various dorsolateral (DL)
circuits contributes to the uniqueness of each state. Although there is support for prefrontal
hypofunction for several putative ASCs, such as states induced by meditation, the data is
more inconsistent for others, such as hypnosis, (e.g., Kallio, Revonsuo, Hamalainen, and
Markela, 2001). For instance, Kallio et al. (2001) implemented five tasks typically ascribed to
regions within PFC (e.g., the stroop task and DLPFC) in hypnosis and a control condition,
and found no overall support for frontal inhibition in hypnosis. In addition, it remains to be
seen to what extent the model can be generalized to other ASCs than the six ones reviewed

by Dietrich.

In Tart’s (1983) systems-approach it is presumed that psychological experiences can
be adequately mapped into a multidimensional taxonomy, at least in theory. For instance, a
particular experience might be regarded as highly rational, lowly absorptive, highly arousing,

and so on and so forth. If several experiences across various situations are mapped, distinct
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clusters of experiences are likely to emerge. These clusters of experiences are what Tart
referred to as discrete states of consciousness. Experiences during dreaming, for example,
may tend to be regarded as highly irrational and absorptive, whereas experiences during the
ordinary waking state may be more rational and less absorptive. An important part of this
approach is that it allows for variations within each state of consciousness and for overlaps
between different states. Thus, a discrete state of consciousness does not simply refer to the
content of consciousness, but rather a qualitatively distinct pattern of psychological
functioning. Tart further defined a state of consciousness as a uniquely configured system
that consists of several psychological structures. These systems are argued to be quite stable
as the psychological structures are typically stabilized in several ways: These ways of
stabilization are “positive feedback™ (i.e., rewarding when the individual is functioning
within the baseline state), “negative feedback™ (i.e., correcting when the individual is
approaching the limits of the baseline state), “loading” (i.e., keeping consciousness busy so
that few resources are left over to disrupt the baseline state), and “limiting” (i.e., restricting
different subsystems to function, so that they cannot disrupt the baseline state) stabilization.
Thus, a person will not switch between discrete states of consciousness just because the
content of consciousness changes. However, when the baseline state is sufficiently

destabilized in any of these ways, a shift from one state to another might occur.

Hence, according to the current literature of ASC, an inducer of an ASC should
involve a destabilization process of the baseline state and a stabilization pattern for the
upcoming state. At an experiential level it should lead to a significantly deviating overall
pattern of experiences. A candidate for this title is the sensory homogenization technique

known as the ganzfeld.

Ganzfeld
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The ganzfeld was originally defined as an unstructured visual field (Metzger, 1930).
Typically, this field was created by having observers look at a homogeneously illuminated
wide-view screen. It was of particular focus for Gestalt psychologists (e.g., Wertheimer,
1938), as they were interested in how an observer creates perceptual organization out of an

unstructured field (e.g., by making figure-ground discriminations, Cohen, 1958).

In contemporary ganzfeld research, the visual stimulation is usually accompanied by
a homogeneous auditory stimulation. This setup is sometimes referred to as the multi-modal
ganzfeld to distinguish it from the original visual ganzfeld (Wackermann et al., 2008). This
setup is generally acquired by having the participants listen to white or pink noise through
headphones, while looking at a red light through a pair of anatomically shaped halves of
ping-pong balls. The ping-pong balls that are placed over participants’ eye orbits prevent the
participants from seeing any contour, such as their nose. The ganzfeld setup thus consists of
two variables (i.e., the homogeneous light and noise) but the author is not aware of any study
varying each variable in a 2 x 2 design. Thus, little is known about the independent

contributions of the light and noise, and whether they interact with each other.

Several elementary changes in visual perception have been reported by participants
after only a few minutes of ganzfeld stimulation. Despite constant illumination, observers
have expressed a perceived “darkening of the field” (Avant, 1965) and heterogeneity because
of an appearance of a chromatic “fog” against an achromatic background (Cohen, 1958).

These changes in perception are likely caused by retinal adaptations.

After experiencing ganzfeld for about 10-30 minutes, more complex changes in
perception have been frequently reported (Wackermann et al., 2008). These changes in
perception can be of any sensory modality, but visual appears to be the most common. In

three studies (Pitz, Brauenig, & Wackermann, 2006; Wackermann et al., 2002) mentation
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reports were provided by participants during ganzfeld stimulation. The researchers coded the
reports according to referred sensory modalities. Visual imagery was the most prevalent
modality in all three studies (90-98% of all reports included visual imagery across the three
studies), with auditory as a distant second (16-29%), and tactile (9-26%), olfactory (3-16%)
and kinesthetic (0-5%) falling behind. As is illustrated by these percentages several reports

included multiple modalities.

Participants in the ganzfeld environment have not only provided mentation reports of
imagery. Tsuji, Hayashibe, Hara, and Kato (2004, p.217) asked participants to report
anything regarding the “external word (color, brightness, saturation) and those of the self
(somatosensory experiences, body movement, and emotion)”. Ganzfeld stimulation was
either of a red, blue, or green light. In addition to the reports regarding the “external world”,
the red condition yielded significantly more reports of somatosensory experiences, body
movement, and emotion. As an example of body movement, observers in the red condition

reported “the body tilting forward”.

Rock et al. (2008) investigated differences in reported experiences in reference to
ganzfeld stimulation, monotonous drumming, and a control condition (i.e., sitting quietly
with eyes open). The participants completed the PCI in reference to each condition. The three
conditions significantly differed in the overall pattern of experiences. Ganzfeld (as well as
monotonous drumming) yielded more reports of visual imagery, altered experiences, and
altered states compared to the control condition. Specifically, there were significantly more
reported alterations in amount of imagery, altered perception, and altered body image. The
latter finding supports the reports of changed body movement and somatosensory experiences
that Tsuji et al. (2004) found. However, the reports of emotional experiences were non-

significant in Rock et al.’s study. Although ganzfeld reports of positive affect were slightly
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larger in the ganzfeld than monotonous drumming and control, reports of negative affect were

actually less frequent in the ganzfeld.

However, a few limitations regarding the design of the Rock et al.’s (2008) study are
worth considering. Most importantly, the instructions differed substantially between the
treatment and control conditions. Ganzfeld and monotonous drumming conditions
incorporated elaborate instructions on cultivating imagery, including a 2-minute exercise on
visualizing a chosen object or location. There was no such instruction or exercise in the
control condition. In addition, instructions such as “begin your journey upwards” might
provide demand characteristics for reports of altered states or altered experiences. As
monotonous drumming and ganzfeld differed from the control condition on the exact same
PCI dimensions, it is difficult to conclude whether these differences were caused by the
nature of the stimulation or the instructions. Furthermore, the study was a between-groups
design and although participants were randomly allocated to conditions, pre-condition group

differences are still plausible with moderate sample sizes (n ~ 30 in each group).

Several researchers investigating ganzfeld experiences have noted great inter-subjective
differences (e.g., Putz et al., 2006; Wackermann et al., 2008), but most studies to date have used
unselected samples, typically undergraduate volunteers. Piitz and colleagues found a U-shape
distribution for participants’ responsiveness to ganzfeld (measured in terms of imagery reports). Each
participant completed the NEO Fiver Factory Inventory (Costa & MacCrae, 1992). The seven “high-
responders” in this study differed from the remaining 33 in only one factor, namely conscientiousness
(r =-.31, p = .05). Moreover, in Rock et al.’s study (2008), participants completed the Schizotypal
Personality Questionnaire (Raine, 1991), but contrary to the authors’ expectations there was no

influence of the cognitive-perceptual factor of schizotypy on ganzfeld experiences.
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Vaitl et al. (2005) argued that the ganzfeld experience can be divided into two distinct
phases according to the four-dimensional taxonomy they proposed. The first phase is referred
to as a “preparatory” phase that involves decreased activation (i.e., relaxation), widened
awareness span, preserved self-awareness, and reduced sensory dynamics. The “productive”
phase entails similar levels of activation, but more focused awareness span, reduced self-

awareness, and increased sensory dynamics (i.e., emerging pseudo-hallucinations).

Reiterating Tart’s (1983) description of an induction process of an ASC, the concepts
of “destabilization” and “patterning forces” seem applicable to the ganzfeld technique. The
ganzfeld induction, by definition, destabilizes the physiological pattern of stimulation as the
observer is constantly exposed to unstructured stimuli. Psychologically, the influence of the
ganzfeld stimulation might be augmented by an accompanying psychological induction, such
as a relaxing voice encouraging the individual to withdraw attention from other personal
concerns and fully focus on relaxing the body and the mind, the main components of a
hypnotic induction. This psychological effect underscores the need to include an induction in
the control condition as well, in order to determine the influence of ganzfeld stimulation.
Furthermore, if a participant is expecting to have unusual experiences in the ganzfeld, the
elementary changes in perceptions that are typically reported in an early phase (e.g., seeing
geometric shapes) might facilitate the induction process. This would be similar to
standardized measures of hypnotizability, in which the opening suggestions usually are the
“easy” ones (e.g., stretching out one’s arm and feeling it getting heavy) and thus they might

act as encouragement for experiencing further suggestions.

In the domain of neurophysiology, a few recent studies have investigated the effects
of ganzfeld stimulation (Faber et al., 2002; Ptz et al. 2006; Wackermann et al., 2002;

Wackermann et al., 2008). A hypothesis that has been tested is whether the ganzfeld-induced
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state is of a hypnagogic nature. A hypnagogic state refers to a period between waking and
sleeping in which some of the principal characteristics are spontaneously emerging imagery,
increased suggestibility, and unusual thought processes (Schacter, 1976). As the ganzfeld and
hypnagogic phenomenology share some characteristics (e.g., vividness of imagery), ganzfeld
has been hypothesized to induce a hypnagogic state (Braud, Wood, & Braud, 1975; Schacter,
1976). However, Wackermann et al., (2002) compared electroencephalographic (EEG)
activity in hypnagogic, ganzfeld, and relaxed waking conditions and the ganzfeld EEG
spectra was more similar to relaxed waking than hypnagogic. They found that the ganzfeld
was characterized by an accelerated a-activity with no signs of decreased wakefulness, and
with an increased tendency to become absorbed by the experience.

Putz et al. (2006) asked their participants to press a button whenever they experienced
imagery during ganzfeld stimulation. Participants’ reports of occurrences of imagery
correlated with op-activity. As faster a-activity has been related to semantic memory
(Klimesch, 1997); Piitz and colleagues interpreted these results as indicative of a process of
retrieval, activation and embedding of memory content. In sum, ganzfeld appears to induce a
relaxed but activated state characterized by internally directed attention and spontaneous
imagery.

Even less research has investigated cognitive-behavioral correlates of the ganzfeld-
induced state. A practical reason for this scarcity might of course be that ganzfeld requires the
individual to have no other visual or auditory input during the stimulation. There are a few
studies nonetheless that have addressed this issue. One such study (Vitulli, Laconsay, &
Shepard, 1996) implemented a short-term memory task for participants being either in a
ganzfeld or a control condition. The ganzfeld did not influence performance on the task, but
in the context of ASCs it should be noted that there was no formal induction or prolonged

exposure to ganzfeld before performing the task in this study. In addition, if an ASC is
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occurring, a short-term memory task might not be the most ideal way of measuring such a
change. Given a proposal in the literature (Dietrich, 2003), it should more likely be a task
measuring a cognitive ability that is strongly associated with increased recruitment of PFC

regions. One such candidate might be the process of Mind-Wandering (MW).

Mind-Wandering

MW was defined by Smallwood and Schooler (2006) as a process in which one’s
attention is disengaged from a current task and instead directed at unrelated thoughts, such as
thinking about dinner plans while reading a textbook. Smallwood and Schooler argued that
MW recruits executive resources and therefore it is more likely to occur when engaging in an
easy or automatized task as there are more executive resources available for MW. McVay
and Kane (2010) disagreed that MW recruits executive resources; instead they argued that it
is the result of two factors that relates to failures of cognitive control. First, MW is
determined by the presence of personal-relevant concerns that are automatically triggered by
internal or environmental cues. Second, it is determined by a failure of executive systems to

proactively or retroactively control for these interfering cues.

Although the human ability to think about personal-relevant concerns when engaging
in repetitive routine tasks can truly be a blessing at times, it can also have devastating
consequences under some circumstances (e.g., in traffic). It is therefore surprising that
research on this topic has not emerged until very recently. Part of the answer is likely the
issue of measuring MW. It is a process that is not only difficult to observe from outside, but
the individual having the experience is often unaware that s/he is engaging in task-unrelated
thoughts (Schooler & Schreiber, 2004). In addition, there is already a history of skepticism
against introspective reports in cognitive psychology (Jack & Roepstorff, 2003, but see also

Pekala & Cardefia, 2000).

13
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A stepping stone in the cognitive literature of MW was thus the development of a
signal detection task named Sustained Attention to Response Task (SART, Robertson, Manly,
Andrade, Baddeley, & Yiend, 1997). The original SART consisted of random, serial
presentation of the digits 1-9 on a computer screen. Participants were asked to press a key
button as soon as they saw a digit unless it was the digit number three, in which case they
were instructed to withhold a response. As an automatic response scheme is easily induced by
responding to the frequent non-targets, optimal performance on this task seems to require the
participant to sustain attention for the infrequent targets. Committing an error in this task (i.e.,
responding to digit three) has been correlated to introspective reports of MW (e.g., Cheyne,

Carriere, & Smilek, 2006).

In a recent functional magnetic resonance imaging (fMRI) study (Christoff, Gordon,
Smallwood, Smith, & Schooler, 2009), participants were asked to perform the SART during
fMRI scanning. In addition, participants were asked to answer two questions that were
administered on thought probes during the SART. These questions addressed whether their
thoughts were “on-task” or “off-task”, and whether they were “aware” or “not aware” where
their focus was. Thus a behavioral measure (i.e., commission errors in the SART) and a
subjective measure (i.e., off-task reports) of MW were utilized to find physiological markers
of MW. Both behavioral and subjective measures indicated that main executive network
regions, DLPFC, and dorsal anterior cingular cortex (ACC), were recruited in episodes of
MW. Interestingly, typical default network regions (e.g., ventral ACC and precuneus) were
also recruited during MW. It is likely that default regions are recruited in the initial phase of
MW and that the executive network is recruited when one is catching oneself drifting away.

To date, research on MW have mainly focused on the influence of different task

parameters (e.g., stimulus presentation rate, Antrobus, 1968) on MW, but few studies have

14
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focused on individual differences in MW. McVay and Kane (2009) found a negative
correlation between working-memory capacity and MW in the SART task. They interpreted
this as implying that those with higher working memory capacity are more likely to maintain
current goals, that is, to proactively or reactively control for interfering cues. Furthermore,
research to date has typically dichotomized thoughts into “on-task™ and “off-task”, with little
insight into the differential impact various types of MW might have on the task or some other
aspect.

In addition to the lack of research on individual differences, there is also a scarcity of
research investigating the impact of different conditions or states of consciousness. In a study
by Smallwood, Fitzgerald, Miles, and Phillips (2009), participants underwent positive,
negative, or neutral mood induction. Those participants in the negative mood condition
engaged more in MW relative to those in the positive mood condition. Manly, Lewis,
Robertson, Watson, and Datta (2002) found that failures to sustain attention (i.e., MW) were
modulated by the circadian cycle. In overall, the results indicated more periods of MW early
in the day. The author of this thesis is not aware of a previous study implementing a mind-
wandering task in the context of ASCs or ganzfeld.

Hypnotizability and Dissociation

A procedure that assembles ganzfeld in several ways is hypnosis, in which the person
that administers the procedure (i.e., the hypnotist) suggests alterations in experiences or
actions to a person (i.e., the subject, Barnier & Nash, 2008). A particular type of hypnosis
known as “neutral hypnosis” (Kihlstrom & Edmonston, 1971) involves no explicit
suggestions after an induction. The unsuggested alterations of experiences that have been
reported during neutral hypnosis (Cardefia, 2005) are strikingly similar to those alterations

reported in the ganzfeld. Participants in Cardefia’s study were selected for their strong
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susceptibility for hypnosis and they reported alterations in body image, time sense, perception
and meaning, state of awareness, and amount and vividness of imagery during neutral

hypnosis.

As noted earlier, virtually nothing is known about individual responsiveness to the
ganzfeld. Given the similarities between the procedures of hypnosis and ganzfeld and their
phenomenology it is likely that there is an overlap in responsiveness to the two procedures.
This thesis therefore focuses on two traits and their potential influence on the ganzfeld
experience, namely hypnotizability and dissociation. Hypnotizability refers to the ability to
respond to suggestions following a hypnotic induction. Dissociation is typically divided into
two subcategories (Cardefia, 1994; Holmes et al., 2006). “Compartmentalization” is a type of
dissociation where there is a failure to deliberately access or control processes or actions that
are ordinarily expected to be amenable to such control (e.g., dissociative amnesia).
“Detachment” is a type of dissociation where there is a tendency to have alterations of
consciousness that are characterized by a detachment either from the self (e.g., out-of body

experiences) or the outer world (e.g., derealization).

The relationship between hypnotizability and dissociation has been the subject of
much debate within the field of hypnosis. A few of the major theories of hypnosis focus on
dissociation as an central explanatory factor of hypnotic phenomena (e.g., neodissociation
theory, Hilgard, 1986, 1992; dissociated control theory, Bowers, 1992; Jamieson & Woody,
2007) whereas others are skeptical to the idea of dissociation as a cause of hypnotic
phenomena (e.g., response set theory, Lynn, Kirsch, & Hallquist, 2008; Kirsch & Lynn,
1998). Nevertheless, high hypnotizables have been shown to be a relatively heterogeneous
population compared to the mediums and lows (McConkey & Barnier, 2004), and differences

in dissociation have been posited to account for some of this variance (Terhune, Cardefia, &
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Lindgren, 2009; Barber, 1999; King & Council, 1998). When assessing the overlap between
responsiveness to hypnosis and ganzfeld it might therefore be of importance to account for

level of dissociation as well.

Furthermore, high hypnotizables have demonstrated greater behavioral automaticity
compared to lows (Laurence, Beaulieu-Prévost, & du Chéné, 2008). Because the present
study addresses a MW task in which performance is associated with behavioral automaticity
(Robertson et al., 1997), hypnotizability is also of interest from this point of view. It might be
that high hypnotizables are more likely automatize responses in the task and thus engage

more in MW.

The Present Study

The first aim of this study was to investigate the effect of ganzfeld stimulation on
subjective experience, with hypnotizability and dissociation as between-groups factors. High
and low hypnotizable individuals, also designated as either high or low in dissociation, were
asked to complete the PCI in reference to a ganzfeld context and a control condition. The
second aim of this study was to investigate the effect of ganzfeld stimulation on MW.

Participants were asked to perform the SART during ganzfeld stimulation and control.

| expected that high hypnotizables, especially if they are also high in dissociation,
would be more responsive to the ganzfeld condition than lows would be. Thus, the highs
were predicted to report greater alterations in multiple dimensions of consciousness. Also,
since the highs were expected to be more responsive to ganzfeld stimulation, | also predicted
that they would be more prone to engage in MW and thus make more commission errors in

the ganzfeld relative to the control.

Method
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Participants

Participants in this study were recruited from a larger pool of individuals (N = 332)
whose level of hypnotizability had been evaluated previously. The experimenter remained
masked to the levels of hypnotizability until all data were collected. The participants
consisted mainly of undergraduate students. A sample of 15 high and 14 low hypnotizable
individuals participated in this study. The highs consisted of four males and eleven females
(M age = 22.00, SD = 5.04) and the lows consisted of four males and ten females (M g =
23.14, SD = 3.21). Thus, age and sex were virtually equal across groups. Each participant was
compensated with a cinema ticket and provided informed written consent.

All participants completed the S-DES (see the materials section) and were
consequently designated as either high or low in dissociation, which yielded the following
four groups: low dissociative/ low hypnotizables (LD lows, n = 9), high dissociative/ low
hypnotizables (HD lows, n = 5), low dissociative/ high hypnotizables (LD highs, n = 6), and
high dissociative/ high hypnotizables (HD highs, n = 9). Mean age was virtually equal across
the four groups, and there was a majority of females in all groups (with no male among the
LD highs). Each individual except one were right-handed, as measured by a handedness

questionnaire (Chapman & Chapman, 1987).

Materials

Dissociative Experiences Scale (DES). The DES is a 28-item scale that was
developed to measure dissociation in non-clinical and clinical populations (Bernstein &
Putnam, 1986; Carlson & Putnam, 1993). The Swedish version (Korlin, Edman, & Nyback,
2007), the S-DES, is a scale with good psychometric properties. Participants rate the extent
they have had different dissociative experiences on an 11-point scale from 0 to 100 percent,

with the individual outcome measure being the mean of all ratings. Participants were
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designated as high in dissociation if their DES scores were above a cut-off value of 20,
following previous research (Giesbrecht, & Merckelbach, 2009).

Harvard Group Scale of Hypnotic Susceptibility, Form A (HGSHS: A). The
HGSHS: A (Shor & Orne, 1962) is a standardized measure of hypnotizability developed for
use with groups. It was used as an initial screening measure for this study. The measure
consists of twelve suggestions of varying difficulty level. Outcomes scores range from 0 to
12 with scores of 0 to 3 taken to reflect low hypnotizability and scores of 9 to 12 taken to
reflect high hypnotizability.

Phenomenology of Consciousness Inventory. The PCI (Pekala, 1991) is a valid and
reliable self-report questionnaire completed in reference to a preceding stimulus condition.
Each of the 53 items provides two opposite statements separated by a seven-point likert scale.
The PCI assesses 12 major dimensions of consciousness and 14 sub-dimensions. The
dimensions (and sub-dimensions) are: Positive affect (joy, sexual excitement, and love),
negative affect (anger, sadness, and fear), altered experience (body image, time sense,
perception, and meaning), visual imagery (amount, vividness), attention (direction,
absorption), self-awareness, altered state, internal dialogue, rationality, volitional control,
memory, and arousal.

Sustained Attention to Response Task (SART). This auditory modification of the
visual SART task (Robertson et al., 1997) was administered on a PC computer. The task was
created with E-Prime v. 2 (Psychological Software Tools, Pittsburgh, PA). This modification
of the task included auditory stimuli, consisting of digits 0-9 in Swedish, recorded in
Audacity 1.2.6 by a female voice. Digits were played serially for 450 ms through headphones
with inter-stimulus intervals of 900ms. The task was to respond by a key press to each digit
as soon as the respondent heard the digit unless it was number three for which the participant

was asked to withhold response. Consequently, digit three was designated as the target with
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the remaining digits serving as non-targets. The task consisted of 15 blocks, each of which
included 20 randomly ordered digits. Five blocks included two targets each and ten blocks
included one target each. The participants were asked to give equal weight to accuracy and
speed of response. Each participant also completed a practice block with two targets out of 20

digits.

Room layout and ganzfeld equipment. A sound-attenuated laboratory room was
used in this study. It contained a reclining chair that allowed the participants to adjust the
position of the chair as they preferred. The ganzfeld setup included a set of headphones
(Steelseries 5H V2) with a pullout microphone and a pair of anatomically shaped halves of
ping pong balls that the participants were asked to tape over their eye orbits. The auditory
ganzfeld stimulus consisted of pink noise whereas the visual stimulus consisted of two 40-

watt light bulbs providing a red light directed at the participants from a comfortable distance.

Procedure

At the first stage, my supervisors administered the HGSHS: A. Subsequently,
volunteers were recruited by phone or email, being asked to participate in a psychological
study addressing relaxation and awareness. Each volunteer participated in an individual
session.

Each session started with instructions of the SART followed by a practice block. The
SART was presented as an awareness task with no mention of mind-wandering. Once the
practice block was finished participants completed a handedness questionnaire (Chapman &

Chapman, 1987).
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Subsequently, the ganzfeld and the control (i.e., sitting relaxed with closed eyes)
condition followed in a counterbalanced fashion across high and low hypnotizables. Each
condition was presented as a “relaxation exercise” and included three phases:

The first phase consisted of 10 minute and 30 seconds of relaxation instructions with
looping water waves as background sound. The conditions only differed in one way during
this phase; the homogeneous red light in the ganzfeld versus closed eyes in the control
condition.

The second phase consisted of 20 minutes of mentation reports, where each
participant was asked to report ongoing experiences (i.e., “thinking-out-loud,” Pekala &
Cardefia, 2000). Each participant was instructed to report any impression from “outside”
(e.g., sensory impressions) and from “inside” (e.g., thoughts, emotions, and bodily signals).
They were encouraged to filter as little as possible. During this phase, the conditions differed
in two ways: The homogenous red light and pink noise in the ganzfeld versus closed eyes and
no sound in the control.

The third phase consisted of 6 minutes and 45 seconds of the SART task. As
background noise has been shown to influence cognitive performance in tasks similar to the
SART (e.g., Soderlund, Siktstrom, & Smart, 2007), it was decided that the noise should be
included in both conditions during this phase. Otherwise, any difference between the
conditions could be caused by a difference in background noise rather than the induction per
se. Consequently, the conditions differed in only one way during this phase: The
homogeneous red light in the ganzfeld versus closed eyes in the control.

Subsequently, participants completed the PCI in reference to the preceding condition.
Two versions of the PCI (i.e., forms 1 and 2; Pekala, 1991) were counterbalanced across
participants and conditions. The second condition proceeded analogously, and condition

order was counterbalanced across participants. Finally, after completing both conditions,
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participants were given the S-DES and asked to bring it to another session (for an unrelated
study).

Planned Analyses

Mind-Wandering. A 2 x 2 x 2 mixed ANOVA was conducted with Hypnotizability
and Dissociation as between-subjects variables (high vs. low hypnotizability and high vs. low
dissociation), Condition as within-subjects measure (ganzfeld vs. control) and number of

commission errors in the SART task as the dependent variable (DV).

Analyses were also conducted for responses to non-targets in the SART task. In
accord with previous research (Cheyne et al., 2009), responses to non-targets that were below
100ms were defined as anticipations, whereas responses between 100 and 200ms were
considered ambiguous and were therefore excluded from analysis. Omissions were defined as
absent responses to non-targets. Mean response time (RT) and coefficient of variability (CV,
equal to SD/M) were calculated for non-target responses that exceeded 200ms. Correlations

were computed between mean CVs, anticipations, omissions, and commission errors.

Alterations of consciousness. The planned analyses were divided into two separate
MANOVAS. The first attempted to replicate the three major dimensions that Rock et al.
(2008) found to be significantly different between ganzfeld and control, namely altered
experiences, altered states, and imagery. The second attempted to explore dimensions that
have been inconsistently or suggestively related to the ganzfeld context, namely positive and
negative affect (Rock et al., 2008; Tsuji et al., 2004), self- awareness & arousal (Rock et al.,
2008; Vaitl et al., 2005). Thus, two multivariate repeated measures ANOVAS (2 x 2 x 2),
with Hypnotizability (high vs. low) and Dissociation (high vs. low) as between-group factors,
and Condition (ganzfeld vs. control) as within-group factor, were conducted with altered

experiences, altered states and imagery as the DVs in the former and positive affect, negative
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affect, self-awareness, & arousal as the DVs in the latter. An alpha level of .05 was used in all

planned analyses

Results

Mind-Wandering

All in all, 29 participants completed the SART once during each condition, although
missing data required one case to be dropped from the analysis. Participants made on average
10.82 commission errors out of 40 targets (27.05 %, SD = 7.52). Descriptive statistics

regarding RTs, CVs, anticipations, omissions, and commission errors are given in Table 1.

Table 1

Means and Standard Deviations of RT, CVs, anticipations, omissions and commission errors

for each Condition (n = 28)

Condition
Ganzfeld Control
SART variable
M SD M SD

RT 413.60 75.10 409.11 72.13
CcVv 0.22 0.07 0.23 0.08
Anticipations 1.61 7.35 2.82 10.31
Omissions 5.00 6.63 3.79 412
Commission errors 5.04 3.50 5.79 4.49

To test the assumption that commission errors in this study reflected episodes of

mind-wandering, commission errors was correlated with CV, anticipations, and omissions,
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respectively. In line with previous findings (Cheyne et al., 2009), these four variables

significantly correlated with each other, as can be seen in table 2.

Table 2

Pearson Correlation Coefficients for CV, Anticipations, Omissions, and Commission Errors

(p<.01 for all correlations)

RT CV Anticipations Omissions Commissions
RT CV .82 .68 15
Anticipations .70 .62
Omissions .61

Commissions

As was illustrated in Table 1, participants made slightly fewer commission errors in
the ganzfeld than the control condition. The MANOVA yielded a suggestive main effect for
condition (F [1, 24] = 3.98, p = .058, np2: .14). The MANOVA yielded no main effect for
Hypnotizability (F [1, 24] = 0.26, p = .873, np2: .00), but a significant interaction between
Hypnotizability and Condition (F [1, 26] = 8.63, p =.007, np2: .26). Highs made more
commission errors (M = 6.07, SD = 3.56) than the lows (M = 4.00, SD = 3.23) during
ganzfeld stimulation. However, in the control condition lows committed more errors (M =

6.14, SD = 4.19 for the lows; M = 5.43, SD = 4.91 for the highs).

High dissociative individuals (HDs) made non-significantly more commission errors

than low dissociative (LDs) for both conditions (F [1, 24] = 1.13, p =299, n,°= .05). This
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difference was slightly larger in the ganzfeld (M = 6.31, SD = 3.28 vs. M = 3.93, SD = 3.41)
than in the control (M = 6.23, SD =5.25 vs. M = 5.40, SD = 3.87) condition, but the
Condition X Dissociation interaction did not achieve statistical significance (F [1, 24] = 2.85,
p=.328, an: .04). However, a three-way interaction was found between hypnotizability,
dissociation and condition (F [1, 24] = 4.41, p = .046, an: .16). This interaction is illustrated
in figure 1, and was followed up with multiple comparisons between difference scores (i.e.,
ganzfeld-control) for each group. HD highs had a significantly higher different score than LD
lows (p = .026), and HD lows (p = .013, bonferroni corrected o). Although LD highs had a

negative difference score, they did not significantly differ from HD highs (p = .214).

12,00 Ganzfe]d _
’ Error bars: +/- 1 SE Commissions
T :lControl
Commissions
g 10,00
E i
= 8,00
=
2
E 6,00
E ) £
)
@)
g 4,007 1
D
=
2,00
0,00

LD Lows HD Lows LD Highs HD Highs
Group

Figure 1. Average Commission Errors across Levels of Hypnotizability (highs vs.

lows), Dissociation (LD vs. HD) and Condition (ganzfeld vs. control).
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Alterations of Consciousness

All 29 participants completed the PCI in reference to each condition. One respondent
had a reliability index score of 2.40 which is above the suggested cut-off (Pekala, 1991).
Since the sample size is relatively low and the case did not substantially alter the results it

was kept in the analysis.

As shown in Table 3, highs reported more altered experiences and altered states than
lows did, in both ganzfeld and the control condition. Although highs in overall reported more
imagery than lows, it was unexpected that highs would report less imagery in the ganzfeld

relative to the control.

Table 3

Means and Standard Deviations for Reported Altered Experiences, Imagery Intensity, and

Altered States across Conditions and Levels of Hypnotizability

PCl Ganzfeld Control

Highs Lows Highs Lows
Dimension M SD M SD M SD M SD
Altered

2.75 1.24 1.81 0.94 2.54 1.31 1.45 0.93
experiences

Imagery
3.04 1.44 2.75 0.98 3.52 1.40 2.21 1.22
intensity

Altered
3.55 1.76 2.24 1.46 2.88 1.41 1.90 1.53
States

26



Ganzfeld and Mind-Wandering

A Condition x Hypnotizability x Dissociation MANOVA with Altered experiences,
Imagery intensity, and Altered states of awareness as DVs yielded no effect for Condition (F
[3,23] =0.73, p=.580, npz =.08), a suggestive main effect for Hypnotizability (F [3, 23] =
2.49, p =.086, npz =.25), and no main effect for Dissociation (F [3, 23] = 1.57, p = .223, np2
=.17). A two-way interaction between Condition and Hypnotizability was not significant (F
[3, 23] =1.50, p=.242, npz =.16), but a suggestive interaction effect was found for
Condition and Dissociation (F [3, 23] = 2.83, p =.061, np2 =.27). The three-way interaction
between Condition, Hypnotizability, and Dissociation was non-significant (F [3, 23] = 2.27, p

=107, np% = .23).

The suggestive between-subjects effect for Hypnotizability on Altered experiences,
Imagery intensity, and Altered states was followed up with a 2 x 2 ANOVA for each
dimension. Highs reported significantly more altered experiences and altered states than lows
(F[1,25]=6.47,p=.018, npz = .21 for each dimension) but only suggestively more imagery

(F[1,26] =351, p=.073,n, = .12).

The suggestive Condition x Dissociation interaction was followed up by separate 2 x
2 ANOVA s for each dimension. A significant two-way interaction was found in terms of
Altered experiences (F [1, 27] =5.73, p=.024, an =.18). Specifically, HDs reported more
altered experiences in the ganzfeld relative to control (F [1, 13] = 6.15, p = .028, n,” = .32),
whereas LDs did not differ between conditions (F [1, 14] = 0.41, p =.514, 1,° = .03).
Furthermore, HD highs and LD highs significantly differed in their pattern of experiences (F
[3,11] =5.78, p=.013, npz =.61). This can be seen in figure 2 that also shows levels of
hypnotizability. Interestingly, all four groups reported more altered experiences in the

ganzfeld compared to the control, except LD highs which showed the reversed pattern.
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Figure 2. Average Altered Experiences across Levels of Hypnotizability (highs vs.

lows), Dissociation (LD vs. HD) and Condition (ganzfeld vs. control).

The 2 x 2 x 2 MANOVA with Positive affect, Negative affect, Self-awareness, and
Arousal as DVs yielded no significant main effects of Condition (F [4, 22] = 2.10, p = .116,
o’ = .28), Hypnotizability (F [4, 22] = 0.84, p = .518, 1,> = .13), nor Dissociation (F [4, 22]
=0.84,p=.167, npz =.25). Similarly, there were no significant two-way or three-way

interactions (all ps > .24).

In order to explore the potential causes for the interaction between hypnotizability,
dissociation and commission errors, behavioral data from the SART task was correlated with

experiential data from the PCI. As can be seen in Figures 1 and 2, HD highs and LD highs
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showed opposite patterns on both dependent variables. HD highs reported more altered
experiences and made more commission errors in the ganzfeld than control, whereas LD
highs made fewer errors and reported less altered experiences. As it is hypothesized that
alterations in consciousness influence mind-wandering, SART commission errors was
correlated with the reported altered experiences. Accordingly, difference scores (i.e., ganzfeld
— control) were computed for commission errors and reported altered experiences,
respectively. These two variables were significantly correlated, but only for the highs (r =
.67, p =.008 for the highs; r =-.17, p = .56 for the lows). Using r-to-Z transformations, these
two correlations were significantly different, Z = 2.35, p = .018. Thus, those highs who
reported more altered experiences in the ganzfeld relative to the control also tended to make
more commission errors in the ganzfeld. However, difference scores in altered experiences
also correlated with difference scores in negative affect (r = .68, p = .007) for the highs, and
differences scores in negative affect also correlated with commission error difference scores
(r = .66, p =.010). Neither negative affect nor altered experiences correlated with

commission errors when partialing out the variance from the other variable.

Discussion

The ganzfeld and control condition did not significantly differ in terms of
performance on the SART. However, as hypothesized, high and low hypnotizable individuals
showed significantly different patterns of MW across conditions. Highs committed more
errors in the SART during ganzfeld stimulation relative to the control, whereas lows
committed fewer errors in the ganzfeld. This study also found an interaction between
hypnotizability, dissociation and condition in terms of MW. Specifically, HD highs
committed more errors in the ganzfeld relative to the control, whereas LD lows, HD lows and

LD highs committed fewer errors in the ganzfeld.
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In terms of altered experiences, there was no significant difference between the
ganzfeld and control. Contrary to expectations, conditions did not significantly influence
experiences across levels of hypnotizability and dissociation. However, the two-way
interaction between condition and hypnotizability was suggestive with a moderate effect-size.
The interaction between condition and dissociation was also suggestive with a moderate

effect-size. A larger sample might therefore have yielded a significant outcome.

It is interesting, given the literature on heterogeneity in high hypnotizable individuals,
that HD highs and LD highs demonstrated significant differences outside the hypnotic
context. MANOVA analyses yielded a significant difference in terms of PCI reports. In
overall, HD highs reported more alterations of consciousness in the ganzfeld relative to the

control, whereas LD highs reported less in the ganzfeld.

It was surprising that lows performed the SART so differently across conditions, as it
was expected that that they would experience the ganzfeld and control similarly.
Interestingly, this difference between conditions did not correlate with differences in altered
experiences, whereas it did for the highs. Thus, it is likely that the lows’ episodes of MW had
other causes than the highs’. A speculative hypothesis is that lows’ commission errors
resulted more from typical laboratory-unrelated thoughts (e.g., thinking about what to eat for
dinner) whereas highs’ errors resulted more from engaging in vivid imagery, altered
perceptual experiences, and so on. The fact that lows made fewer errors in the ganzfeld could
be because it was a novel environment and that the noise in the induction phase prevented
them more from drifting away and attending to personal concerns as much as in the control
condition. The impact that different types of MW have on task performance is a research
question that deserves more attention and these two populations might be especially suitable

for research on that question.

30



Ganzfeld and Mind-Wandering

The lack of significant interactions between condition, hypnotizability and
dissociation in terms of the PCI reports gives rise to several potential concerns about the

different aspects of the induction design.

Minimized expectancy effects. On the one hand, demand characteristics are reduced
when minimizing participant’s expectancies of entering an ASC. On the other hand,
expectancy itself is a relevant component in the induction of an ASC (Ludwig, 1969, but see
also Lynn, Kirsch, & Hallquist, 2008). As this study aimed for a relatively low level of
expectation (e.g., by presenting the inductions as two “relaxing exercises”), it is possible that
the PCI effects were attenuated. It is also plausible that some individuals were anticipating
the forthcoming SART when undergoing induction. In terms of Tart’s (1983) stabilization
processes, “negative feedback™ could be occurring if a participant wanted to stay alert for the

SART task knowing that he or she might not perform well otherwise.

Mentation reports during the induction. Little is known about the potential
influence of mentation reports on ganzfeld experiences. Insofar as ASCs may be associated
with reduced metacognition, there may be some metacognizing while thinking-out-loud,
which in turn reduces the potential to enter an ASC. However, mentation reports did not
eliminate an effect between high and low hypnotizables in the hypnosis study by Cardefia et
al. (2007). A difference from this study is that participants in Cardena et al.’s study were
asked to report every five minutes, whereas participants in this study were asked to report
continuously. Another plausible issue is that participants’ own voice disrupted the perception
of homogeneity, which, unlike that of hypnosis, is an essential component of the ganzfeld.
Thus, mentation reports might have more influence on experiences during ganzfeld than

hypnosis. However, the MW part of this study also compromised with auditory homogeneity
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since the SART stimuli were auditory, but did not eliminate an effect. Having no online

verbal reports during induction would therefore be an interesting follow up to this study.

Control condition being more than a “control”. For the ganzfeld condition, the
highs reported similar levels of altered experiences as the respondents did in Rock et al.’s
study (2008). A larger difference between the studies was found within the control condition
where highs in this study reported larger degrees of altered experiences (M = 2.54, SD =
1.26), than the overall sample in Rock et al.’s study (M = 1.90). As the relaxation instruction,
which was included in both conditions in this study, is similar to standardized hypnotic
inductions (e.g., focusing on specific parts of the body and giving mild suggestions to feel
warm), this could be sufficient for highs to have altered experiences (see also Hilgard & Tart,
1966). However, it is also plausible that this study eliminated an artificial effect in previous
studies that had no induction in the control condition. A 2 x 2 design with condition (ganzfeld

vs. control) and induction (present vs. absent) has the potential to resolve this issue.

In sum, although some interactions between condition, hypnotizability, and
dissociation were found regarding the PCI reports, the proposed improvements might clarify
these findings. Nevertheless, a number of interesting effects were found in this study,
particularly the effect that the ganzfeld induction had on MW. High and low hypnotizables
showed reversed pattern of performance on a MW task being performed during two different
state conditions. This finding emphasizes the need to acknowledge that individuals’ cognition
may differ substantially across states or conditions. It also provided an interesting platform
for further research on the impact different types of experiences may have on MW. It is
intriguing that performance in the MW task correlated with reported altered experiences

among highs, but further investigation is needed to find causal links behind this relationship.



Ganzfeld and Mind-Wandering

References

Antrobus, J. S. (1968). Information theory and stimulus-independent thought. British Journal

of Psychology, 59, 423-430.

Avant, L. L. (1965). Vision in the Ganzfeld. Psychological Bulletin, 64, 246-258.

Barber, T. X. (1999). A comprehensive three-dimensional theory of hypnosis. In I. Kirsch, A.
Capafons, E. Cardefia-Buelna, S. Amigo (Eds.), Clinical hypnosis and self-regulation:
Cognitive-behavioral perspectives, Dissociation, trauma, memory, and hypnosis book

series (pp. 21-48). Washington, DC, US: American Psychological Association.

Berenbaum, H., Kerns, J., & Raghavan, C. (2000). Anomalous experiences, peculiarity, and
psychopathology. In E. Cardefia, S. J. Lynn, & S. Krippner (Eds), Varieties of
anomalous experience: Examining the scientific evidence, (pp. 25-46). Washington,

DC, US: American Psychological Association.

Bernstein, E. M., & Putnam, F. W. (1986). Development, reliability, and validity of a

dissociation scale. Journal of Nervous and Mental Disease, 174, 727-735.

Bowers, K. S. (1992). Imagination and dissociation in hypnotic responding. International

Journal of Clinical and Experimental Hypnosis, 40, 253-275.

Braud, W. G., Wood, R., & Braud, L. W. (1975). Free-response GESP performance during an
experimental hypnagogic state induced by visual and acoustic ganzfeld techniques: A
replication and extension. Journal of the American Society for Psychical Research, 69,

105-113.

Cardefia, E. (1994). The domain of dissociation. In S. J. Lynn & J. W. Rhue (Eds.),

Dissociation: Clinical and theoretical perspectives (pp. 15-31). NY: Guilford.

33



Ganzfeld and Mind-Wandering | 34

Cardefia, E. (2005). The phenomenology of deep hypnosis: Quiescent and physically active.

International Journal of Clinical & Experimental Hypnosis, 53, 37-59.

Cardefia, E. (2009). Beyond Plato? Toward a science of alterations of consciousness. In C. A.
Roe, W. Kramer, & L. Coly (Eds.), Utrecht Il: Charting the future of parapsychology.

(pp. 305-320). New York: Parapsychology Foundation.

Cardefia, E., Lehmann, D., Jénsson, P., Terhune, D., & Faber, P. (2007). The
neurophenomenology of hypnosis. Proceedings of the 50th Annual Convention of the

Parapsychological Association, 17-30.

Carlson, E. B., & Putnam, F. W. (1993). An update on the Dissociative Experiences Scale.

Dissociation, 6, 16-27.

Chapman, L. J., & Chapman, J. P. (1987). The measurement of handedness. Brain and

Cognition, 6, 175-183.

Cheyne, J. A,, Carriere, J. S. A., & Smilek, D. (2006). Absent-mindedness: Lapses of
conscious awareness and everyday cognitive failures. Conscious and Cognition, 15,
578-592.

Cheyne, J. A, Solman, G. F., Carriere, J. S. A., & Smilek, D. (2009). Anatomy of an error: A
bidirectional state model of task engagement/disengagement and attention-related

errors, Cognition. 111, 98-113.

Christoff, G. A., Smallwood, J., Smith, R., & Schooler, J. (2009). Experience sampling
during fMRI reveals default network and executive system contributions to mind
wandering. PNAS Proceedings of the National Academy of Sciences of the United

States of America, 106, 8719-8724.



Ganzfeld and Mind-Wandering | 35

Cohen, W. (1958). Color-perception in the chromatic Ganzfeld. American Journal of

Psychology, 71, 390-394.

Costa, P. T., & McCrae, R. R. (1992). Revised NEO personality inventory and NEO five

factor inventory. Odessa, FL: Psychological Assessment Resources.

Dietrich, A. (2003). Functional neuroanatomy of altered states of consciousness: The

transient hypofrontality hypothesis. Consciousness and Cognition 12, 231-256.

Faber, P. L., Lehmann, D., Pltz, P., Giannotti, L. R. R., Strauch, I., & Wackermann, J.
(2002). EEG source locations during ganzfeld, sleep onset and waking. [Abstract]

Brain Topography, 14, 349-350.

Giesbrecht, T., & Merckelbach, H. (2009). Betrayal trauma theory of dissociative
experiences: Stroop and directed forgetting findings. The American Journal of

Psychology, 122, 337-348.

Hilgard, E. R., & Tart, C. T. (1966). Responsiveness to suggestions following waking and
imagination instructions and following induction of hypnosis. Journal of Abnormal

Psychology, 71, 196-208.

Hilgard, E. R. (1986). Divided consciousness: Multiple controls in human thought and

action. New York, US: Wiley-Interscience.

Hilgard, E. R. (1992). Dissociation and theories of hypnosis. Contemporary hypnosis
research. In E. Fromm & M. Nash (Eds.), Contemporary hypnosis research, (pp. 69-

101). New York, US: Guilford Press.



Ganzfeld and Mind-Wandering | 36

Hilgard, E. R., & Tart, C. T. (1966). Responsiveness to suggestions following waking and
imagination instructions and following induction of hypnosis. Journal of Abnormal

Psychology, 71, 196-208.

Holmes, E. A., Brown, R. J., Mansell, W., Fearon, R. P., Hunter, E. C. M., Frasquilho, F., &
Oakley, D. A. (2005). Are there two qualitatively distinct forms of dissociation? A

review and some clinical implications. Clinical Psychology Review, 225, 1-23.

Jamieson, G. A., & Woody, E. (2007). Dissociated control as a paradigm for cognitive
neuroscience research and theorizing in hypnosis. In G. A. Jamieson (Ed.), Hypnosis
and conscious states: the cognitive neuroscience perspective. Oxford: Oxford

University Press.

Kallio, S., Revonsuo, A., Hamalainen, H., Markela, J., & Gruzelier, J. H. (2001). Anterior
brain functions and hypnosis: a test of the frontal hypothesis. International Journal of

Clinical and Experimental Hypnosis, 49, 95-108.

Jack, A. I., & Roepstorff, A. (2003). Why Trust the Subject? Journal of Consciousness

Studies, 10, v-xX.

Kihlstrom, J. F., & Edmonston, W. E. (1971). Alterations in consciousness in neutral
hypnosis: Distortions in semantic space. American Journal of Clinical Hypnosis, 13,

243-248.

King, B. J., & Council, J. R. (1998). Intentionality during hypnosis: An ironic process

analysis. International Journal of Clinical and Experimental Hypnosis, 46, 295-313.

Kirsch, 1., & Lynn, S. J. (1998). Dissociation theories of hypnosis. Psychological Bulletin,

123, 100-115.



Ganzfeld and Mind-Wandering | 37

Klimesch, W. (1997). EEG alpha rhythms and memory processes. International Journal of

Psychophysiology, 26, 319-340.

Kumar, V. K., & Pekala, R. J. (1989). Variations in the phenomenological experience as a
function of hypnosis and hypnotic susceptibility: A replication. British Journal of

Experimental & Clinical Hypnosis, 6, 17-22.

Korlin, D., Edman, G., & Nyback, H. (2007). Reliability and validity of a Swedish version of

the dissociative experiences scale (DES-I1). Nordic Journal of Psychiatry, 61, 126-142.

Laurence, J. R., Beaulieu-Prévost, D., & du Chéné, T. (2008). Measuring and understanding
individual differences in hypnotizability. In M. R. Nash & A. Barnier (Eds.), Oxford

Handbook of Hypnosis (pp. 225-253). Oxford: Oxford University Press.

Ludwig, A. (1969). Altered states of consciousness. In C. Tart (Ed.), Altered states of

consciousness. New York: John Wiley.

Lynn, S. J., Kirsch, 1., & Hallquist, M. N. (2008). Social cognitive theories of hypnosis. The
Oxford handbook of hypnosis: Theory, research, and practice. In M. R. Nash & A. J.
Barnier (Eds.), The Oxford handbook of hypnosis: Theory, research, and practice (pp.

111-139). New York, US: Oxford University Press.

Manly, T., Lewis, G., Robertson, I. Watson, P., & Datta, A. (2002). Coffee in the cornflakes:

Time-of-day as a modulator of executive response control. Neuropsychologia, 40, 1-6.

McConkey, K. M., & Barnier, A. J. (2004). High hypnotizability: Unity and diversity in
behaviour and experience. In M. Heap, M. J. Brown, & D. A. Oakley (Eds.), The high
hypnotizable person: Theoretical, experimental, and clinical issues (pp. 61-84). New

York: Brunner-Routledge.



Ganzfeld and Mind-Wandering | 38

McVay, J. C., & Kane, M. J. (2009). Conducting the train of thought: Working memory
capacity, goal neglect, and mind wandering in an executive-control task. Psychology:

Learning, Memory, and Cognition. 35, 196-204.

McVay, J. C., & Kane, M. J. (2010). Does mind wandering reflect executive function or
executive failure? Comment on Smallwood and Schooler (2006) and Watkins (2008).

Psychological Bulletin, 136, 188-197.

Metzger, W. (1930). Optische Untersuchungen am Ganzfeld. Il: Zur Phanomenologie des

homogenen Ganzfelds. Psychologische Forschung, 13, 6-29.

Pekala, R. J. (1991). Quantifying consciousness: An empirical approach. New York: Plenum

Press.

Pekala, R. J., & Cardefia, E. (2000). Methodological issues in the study of altered states of
consciousness and anomalous experiences. In E. Cardefia, S. J. Lynn, & S. Krippner
(Eds.), Varieties of anomalous experience: Examining the scientific evidence. (pp. 47-

82). Washington, DC: American Psychological Association.

Pekala, R. J., Forbes, E. J., & Contrisciani, P. A. (1989). Assessing the phenomenological
effects of several stress management strategies. Imagination, Cognition and

Personality, 8, 265-281.

Pekala, R. J., & Kumar, V. K. (1989). Phenomenological patterns of consciousness during
hypnosis: Relevance to cognition and individual differences. Australian Journal of

Clinical & Experimental Hypnosis, 17, 1-20.



Ganzfeld and Mind-Wandering | 39

Piitz, P., Braeunig, M., & Wackermann, J. (2006). EEG correlates of multimodal ganzfeld
induced hallucinatory imagery. International Journal of Psychophysiology, 61, 167 —

178.

Raine, A. (1991). The SPQ: A Scale for the Assessment of Schizotypal Personality Based on

DSM-III-R Criteria. Schizophrenia Bulletin, 17, 555-564.

Revonsuo, A., Kallio, S., & Sikka, P. (2009). What is an altered state of consciousness?

Philosophical psychology, 22, 187-204.

Robertson, I., Manly, T., Andrade, J., Baddeley, B., & Yiend, J. (1997). Oops! Performance
correlates of everyday attention failures in traumatic brain injured and normal subjects.

Neuropsychologia, 35, 747-758.

Rock, A., Abbott, G., Childargushi, H., & Kiehne, M. (2008). The Effect of Shamanic-like
Stimulus Conditions and the Cognitive-perceptual Factor of Schizotypy on

Phenomenology. North American Journal of Psychology, 10, 79-98.

Schacter, D. L. (1976). The hypnagogic state: a critical review of the literature. Psychological

Bulletin, 83, 452-481.

Schooler, J. W., & Schreiber, C. A. (2004). Experience, Meta-consciousness, and the Paradox

of Introspection. Journal of Consciousness Studies, 11, 17-39.

Shor, R. E., & Orne, E. C. (1962). Harvard Group Scale of Hypnotic Susceptibility. Palo

Alto, California: Consulting Psychologists Press.

Smallwood, J., Beach, E., Schooler, J.W., & Handy, T. C. (2008). Going AWOL in the brain:
Mind wandering reduces cortical analysis of external events. Journal of Cognitive

Neuroscience, 20, 458-469.



Ganzfeld and Mind-Wandering | 40

Smallwood, J., Fitzgerald, A., Miles, L. M., Lynden, K., & Phillips, L. H. (2009). Shifting
moods, wandering minds: Negative moods lead the mind to wander. Emotion, 9, 271—

276.

Smallwood, J., & Schooler, J. W. (2006). The restless mind. Psychological Bulletin, 132,

946-958.

Soderlund, G., Sikstrom, S., & Smart, A. (2007). Listen to the noise: noise is beneficial for
cognitive performance in ADHD. Journal of Child Psychology and Psychiatry, 48,

840-847.

Tart, C. (1983). Altered states of consciousness. New York: Wiley.

Terhune, D., Cardefia, E., & Lindgren, M. (2009, Aug 6-9). Typological Variability in
Executive Attention in High Hypnotic Suggestibility. Paper presented at the meeting of

the APA, 117th Annual Convention, Toronto, Ontario, Canada.

Tsuji, K., Hayashibe, K., Hara, M., & Kato, Y. (2004). Detailed Analyses of Ganzfeld
Phenomena as Perceptual Events in Stimulus-Reductive Situations. Swiss Journal of

Psychology, 63, 217-223.

Vaitl, D., Birbaumer, N., Gruzelier, J., Jamieson, G., Kotchoubey, S., Kubler, A., et al.
(2005). Psychobiology of Altered States of Consciousness. Psychological Bulletin, 131,

98-127.

Vitulli, W. F., Laconsay, K. L. M., & Shepard, H. A. (1996). Ganzfeld perceptual field and
gender effects on short-term memory as a function of rate of digit presentation.

Perceptual and Motor Skills, 82, 1331-1340.



Ganzfeld and Mind-Wandering | 41

Wackermann, J., Pitz, P., & Allefeld, C. (2008). Ganzfeld-induced hallucinatory experience,

its phenomenology and cerebral electrophysiology. Cortex, 44, 1364-1378.

Wackermann, J., Putz, P., Buchi, S., Strauch, I., & Lehmann, D. (2002). Brain electrical
activity and subjective experience during altered states of consciousness: ganzfeld and

hypnagogic states. International Journal of Psychophysiology, 46, 123-146.

Wertheimer, M. Laws of organization in perceptual forms. In W. Ellis (Ed.), Source Book of

Gestalt Psychology (pp. 71-88). London: Routledge & Kegan Paul.



