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General Overview
This report contains a series of studies examining the structure of paranormal belief and the
relationship between paranormal belief and cognitive-perceptual factors (i.e., schizotypy,

delusional ideation and transliminality),

Phase 1 combined items from several existing measures of paranormal belief (the Revised
Paranormal Belief Scale, the Australian Sheep Goat Scale, etc.) with items measuring belief
in haunting/poltergeist activity and extraterrestrials. Exploratory factor analysis, principal
component analysis, was performed and a nine factor structure emerged. This contained item
clusters corresponding to belief in: Hauntings, Other Life, Superstition, Religious Belief,
Alien Visitation, Extrasensory Perception (ESP), Psychokinesis (PK), Astrology, and
Witchcraft.

Noting the emergence of two extraterrestrials factors (Other Life and Alien Visitation) Phase
la investigated how these factors function in relation to general paranormal belief, Partial
correlation, controlling for the overlap between belief in extra-terrestrial life and UFO-related
beliefs, revealed a series of weak negative correlations between belief in extra-terrestrial life
and paranormal belief, and a series of moderate positive correlations between UFO-related
beliefs and paranormal belief. These findings indicated that more extreme UFO-related

beliefs (Alien Visitation) were associated with paranormal belief.

Phase II investigated the relationship between paranormal belief and scores on cognitive-
perceptual personality factors. Comparisons between participants high and low on each of the
cognitive-perceptual measures (schizotypy, delusional ideation and transliminality) revealed
that participants above the median demonstrated higher levels of endorsement on each sub-
scale measure (Hauntings, Alien, Superstition, Other Life, Religion, PK, ESP, Astrology and
Witcheraft). Whilst paranormal belief was found to be predicted by all three cognitive-
perceptual measures partial correlation and hierarchical regression, with the predictor
variables (Cognitive-Perceptual, Revised Transliminality Scale and Peters, et al, Delusions
Inventory) entered in order of zero-order correlation, revealed the majority of variance to be

explained by the cognitive-perceptual factor of the Schizotypal Personality Questionnaire,

Version B.



The final phase of the project, Phase III, employed the dot probe detection technique to
investigate whether participants high in paranormal belief deploy attention towards
paranormal related words. High and low groups for paranormal belief on each of the
cognitive-perceptual measures were created by performing a series of median splits and
separate 2 (Congruency: congruent, incongruent; within subjects) x 2 (Dot Position: above,
below; within subjects) x 2 (Level, low, high; between subjects) mixed ANOVAs were
conducted. Phase III found no evidence of attentional bias towards paranormal related words.
Level of paranormal belief, schizotypy, delusional ideation and transliminality were not
found to affect attentional deployment; no differences were observed between participants
scoring high and low on each of the scales. The pattern of results was consistent across
factors suggesting that paranormal related stimuli are no more prone to attentional capture

than neutral control stimuli.



Factors Underpinning Paranormal Belief

Abstract

The Revised Paranormal Belief Scale (R-PBS) (Tobacyk & Milford, 1983; Tobacyk, 1988) is
currently the most widely used measure of paranormal belief. Despite this, the content and
structure of the R-PBS has been frequently criticised and the legitimacy of the scale as a
satisfactory measure of paranormal belief has been questioned. The current study was
conducted with the intention of developing an improved measure of paranormal belief, which
addresses the weaknesses of the R-PBS, and includes a wider range of beliefs (i.e.,
haunting/poltergeist activity and extraterrestrials). An extensive literature review was
conducted: to explore existing measures, identify important facets of paranormal belief, and
determine scale items. This produced a 124 item self-report measure containing questions
from several existing scales (R-PBS, Australian Sheep-Goat Scale, etc.) and newly
constructed items (haunting/poltergeist activity, extraterrestrials, etc.). The measure was
distributed in paper form and was available electronically to complete online. Respondents
were recruited: face to face, by email, and post. A sample of 1481 volunteer respondents
completed the measure; 538 the paper version and 933 online. Female respondents
constituted 75% of the sample and male 25%. The mean age was 27.44 years, ranging from
14 to 70 years. Exploratory factor analysis, principal component analysis, was performed and
a promising nine factor structure emerged. This contained item clusters measuring belief in:
Hauntings, Other Life, Superstition, Religious Belief, Alien Visitation, Extrasensory
Perception (ESP), Psychokinesis (PK), Astrology, and Witchcraft.

Introduction

The investigation of individual differences associated with paranormal belief has proved to be
a prominent and fertile avenue of psychological/parapsychological inquiry. Much of this
research has used self-report measures. Whilst this psychometric approach has produced a
wealth of published findings the reliability and validity of paranormal belief measures has
been frequently questioned (Lawrence, 1995). For this reason since the 1970°s a myriad of
paranormal belief measures have been developed and employed (Blackmore & Troscianko,

1985; Davis, Peterson, & Farley, 1974; Jones, Russell, & Nickel, 1977; McGarry &



Newberry, 1981; Murphy & Lester, 1976; Otis & Alcock, 1982; Randall & Desrosiers, 1980;
Thalbourne & Delin, 1993; Windholtz & Diamant, 1974).

The most influential and widely used measure of paranormal belief is the Paranormal Belief
Scale (PBS; Tobacyk & Milford, 1983; later revised by Tobacyk, 1988; R-PBS). The R-PBS
includes a range of phenomena, which extends beyond the traditional domain of
parapsychology, such as: superstition, extrasensory perception (ESP), precognition, the
existence of hell, and the Loch Ness monster. Due to the breadth of the R-PBS, it is the scale
most commonly used by psychologists to investigate the correlates of paranormal belief
(Goulding & Parker, 2001). Despite wide scale adoption and popularity the R-PBS has

frequently been criticised.

Criticisms have focused on the content of the scale (e.g., the inclusion of religious items), the
wording of items, and the extent to which individual sub-scales effectively measure facets of
paranormal belief (e.g., superstition). Firstly, the inclusion of religious belief items; there is a
continuing debate regarding the relationship between paranormal and religious beliefs.
Tobacyk and Milford (1983) argue that religious and other paranormal beliefs originate in the
same fundamental human experience. In support of this hypothesis, several studies have
documented a positive relationship between religious and paranormal beliefs (e.g., Goode,
2000; Irwin, 1985; Orestein, 2002). However, other studies have suggested that paranormal
belief functions as a set of substitute beliefs for people outside mainstream religions
(Emmons & Sobal, 1981). A notion supported by the frequent reporting of an inverse
relationship between religious beliefs and endorsement of paranormal phenomena (e.g.,

Bainbridge & Stark, 1980; Emmons & Sobal, 1981; Tobacyk & Wilkinson, 1990).

Furthermore, Thalbourne and O’Brien (1999), using the Australian Sheep-Goat Scale (ASG),
obtained findings, which varied in accordance with the measure of religiosity used: an
almost significant negative correlation with the Religion-Puritanism Scale from the Wilson-
Patterson Attitude Scale (Wilson, 1975); a correlation close to zero with the traditional
religious beliefs sub-scale from the R-PBS; and a significant positive correlation with the
religiosity scale from Haraldsson (Haraldsson, 1981). Such findings illustrate that the
relationship between religiosity and paranormal belief remains somewhat inconclusive. For
this reason religious items will continue to be used in the current study.
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Secondly, it has been claimed that some R-PBS items are of dubious paranormality. This
criticism applies particular to the Extraordinary Life Forms sub-scale, which contains
questions about: the abominable snowman of Tibet, life on other planets, and the Loch Ness
monster (e.g., “The Loch Ness monster of Scotland exists™). For example, Lawrence (1995)
argued that the mystery surrounding the Loch Ness monster originated from its elusiveness as

opposed the possession of any paranormal characteristics,

Finally, the validity of individual sub-scales has been questioned. For example, Wiseman and
Watt (2004) have been critical of the superstition items. They argue that the items reflect only
“negative” superstitions; the notion that certain behaviours or omens are mysteriously
associated with unlucky or harmful consequences. Wiseman and Watt (2004) contend that
this bias explains the often reported association between scores on the R-PBS superstition
scale and negative psychopathology. To counter this Wiseman and Watt (2004) argue for the
inclusion of “positive superstitions” (e.g., carrying a lucky charm), which reflect a desire to
bring about beneficial consequences by promoting good luck or avoiding bad luck. They
postulate that negative and positive superstitions may serve different psychological functions.
Whilst Dagnall, Parker and Munley (2007) failed to substantiate this assertion it is evident

that the R-PBS superstition sub-scale provides only a partial measure of superstitious belief.

In addition to these criticisms recent concerns have centred on differential item functioning
(DIF), the observation that responses vary as a function of age and gender rather than level
of belief (Lange, Irwin & Houran, 2000). Lange et al. (2000) argue that DIF results in the
emergence of “phantom factors” that undermine the structure of paranormal belief. To
address this Lange et al. (2000) employed Rasch scaling to eliminate DIF, a procedure which
led them to propose the existence of two clusters of items (New Age Philosophy and
Traditional Paranormal Beliefs). This two factor model has subsequently been adopted by
several researchers (e.g., Irwin, 2003; Thalbourne, 2001), who have reported good construct
validity (Houran & Lange, 2001). Despite these positive comments the purification of the R-
PBS has not been entirely satisfactory; several original items have failed to load on either
factor. Consequently, Lange, Irwin and Houran (2000) have acknowledged that the addition

of new items may produce additional belief clusters.



Regardless of structure, the original criticisms of the R-PBS remain valid. Many of the
problems arise from a lack of theoretical clarity within parapsychology. Particularly there is
no single, agreed definition of what constitutes paranormal belief. This may explain why,
despite its breadth, the R-PBS fails to include beliefs that could be considered as important
facets of paranormal belief. For example there is a neglect of items pertaining to ghost and
poltergeist experiences. These experiences are closely interwoven with the notion of spirits
and the survival hypothesis (Irwin & Watt, 2006), and therefore would be expected to be key
tenets of any paranormal belief measure. Indeed, the survival hypothesis represents one of the
key domains of parapsychological interest. For these reasons it is surprising that hauntings,

ghosts and poltergeist experiences are absent from a scale measuring paranormal belief.

Further to this point, the Anomalous Experiences Inventory (Kumar, Pekala, & Gallagher,
1994), includes 8 items (Poltergeist sub-scale), which have been judged to paraliel
experiences typical of haunts and poltergeists. Houran and Thalbourne (2001a, 2001b) found
a positive correlation between these items and the Australian Sheep-Goat scale (r = .54),

suggesting that belief in such phenomena may be related to general paranormal belief.

The R-PBS also provides only partial measurement of belief in extraterrestrial life; one item
on the Extraordinary Life Forms sub-scale (c.f. “There is life on other planets™). This item
enquires about the less radical and more credible belief that there may be life on other
planets; a belief endorsed by non-believers in the paranormal (Lawrence, 1995). Examination
of extraterrestrial life beliefs are important because UFO believers obviate the lack of
physical evidence of extraterrestrial existence (Diaz-Vilela and Alvarez-Gonzalez, 2004). For
this reason endorsement of items concerning alien visitation could be considered to be
paranormal (Lawrence, 1995). Support for this notion is provided by reference to Diaz-Vilela
and Alvarez-Gonzalez (2004). They administered the R-PBS with additional items, assessing
belief in extraterrestrial life and UFO visitations. Factor analysis of responses revealed that
the additional items clustered to produce an additional factor tapping into beliefs about
extraterrestrial life and its presence on earth. This suggests that belief in extraterrestrial life

and extraterrestrial visitation on earth may represent additional facets of paranormal belief.

The aim of the present study was two fold. Firstly, to produce an improved measure of
paranormal belief addressing the current criticisms of the R-PBS, and secondly to construct a
9



broader, refined measure of paranormal belief, which includes facets of belief identified as
crucially missing from the R-PBS. This research will enable us to determine whether beliefs
in hauntings/poltergeists and extraterrestrial life are underpinned by the same psychological

processes and mechanisms as general paranormal belief.

Methods

Instruments

The measure of paranormal belief used in the current study was constructed by amalgamating
items (106) from existing scales {detailed below) and by the addition of new items (18)
relating to belief in extraterrestrial life, UFO visitations, and hauntings. Where necessary
items from the existing scales were modified so that they appeared as statements of belief as
opposed to questions, e.g., the item “Have you avoided walking under a ladder because it is
associated with bad luck?” from the Superstition sub-scale was modified to “I have avoided
walking under a ladder because it is associated with bad luck”. All items were responded to
on a 5 point scale ranging from 1 “strongly disagree to 5 ‘strongly agree’, and were randomly

ordered so that they appeared in a single 124 item self-report questionnaire.

The original scales used in constructing the questionnaire for this research were:

Revised Paranormal Belief Scale (R-PBS) (Tobacyk & Milford, 1983; Tobacyk, 1988; Lange
et al., 2000). The R-PBS is a 26-item self-report questionnaire assessing seven facets of
paranormal belief including: traditional religious belief, psi, witchcraft, superstition,
spiritualism, extraordinary life forms, and precognition. Participants are presented with
statements such as: “there is a devil”, and “witches do exist” and respond on a scale ranging
from 1 (strongly disagree) to 7 (strongly agree); higher scores reflecting greater paranormal
belief. The R-PBS has been demonstrated to possess adequate validity (Tobacyk, 1995a,
1995b, 2004). Overall, the R-PBS is considered to be a conceptually and psychometrically

satisfactory measure of paranormal belief (Tobacyk, 2004).

Australian Sheep-Goat Scale (Thalbourne & Delin, 1993). The Australian Sheep-Goat Scale
(ASGS) measures belief in, and alleged experience of, the paranormal. It consists of 18 items
that relate to three core concepts of parapsychology: life after death, psychokinesis, and
extrasensory perception. The response options are: False (scored as zero), “?” (Don’t know:
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scored as 1 point), and True (scored as 2 points). The scale has a range from zero to 36,
higher scores indicating higher levels of belief and experience. The ASGS has proven
reliability and validity (Thalbourne, 1995; Thalbourne & Delin, 1993).

Paranormal Short Inventory (PSI) (Randall, 1997). A 13 item scale, modified from a longer
Supernaturalism Scale (Randall & Desrosiers, 1980), measuring precognition, ESP,
astrology, magical/ritual and UFQO’s. Items are scored on a 6 point scale from 1 ‘strongly
disagree’ to 6 ‘strongly agree’ with higher scores reflecting greater paranormal belief. Total
scores range from 13 to 78. The PSI has been found to possess highly satisfactory internal

consistency, Cronbach’s alpha (a); (o = .83) (Randall, 1997).

Manchester Metropolitan University Scale of Paranormal Belief (Foster, 2001). An
unpublished scale consisting of 28 items relating to a range of paranormal phenomena
including: psychokinesis, PK; extrasensory perception, ESP; life after death; astrology;
extraordinary life forms; UFQ’s; haunting; faith healing; and anomalous phenomena. Items
are scored along a 5 point scale, from 1 ‘strongly disagree’ to 7 ‘strongly agree’ with higher
scores reflecting greater paranormal belief. Although unpublished the scale has been
previously presented to two student groups. 253 (183 female & 70 male) first-year students
enrolled for degree courses in Psychology, Biology or Law at the Manchester Metropolitan
University (MMU). A further set of responses was obtained from another, similar group of 82
students of whom 24 were male. The alpha coefficient of the MMU Paranormal Belief Scale

was found to be highly satisfactory (o =.92 for group 1, and o = .88 for group 2).

Superstition Scale (Wiseman & Watt, 2004). Contains 6 items, 3 relating to negative
superstitious belief, e.g., “Have you avoided walking under a ladder because it is associated
with bad luck?” and 3 relating to positive superstitious belief, e.g., “Do you say ‘fingers
crossed’ or actually cross your fingers?”. Items are scored on a 5 point scale ranging from 1
‘Definitely no’ to 5 ‘Definitely yes’. The internal reliability for the scales was assessed using
Cronbach’s alpha: negative superstition items were found to possess good internal reliability
(a = .84), positive superstition items acceptable internal reliability (@ = .68), and overall the
superstition items have been found to demonstrate good internal reliability (o = .83) (Dagnall
et al., 2007).
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Poltergeists and Hauntings Scale (Kumar & Pekala, 2001). Contains eight items relating to
experiences typical of haunts and poltergeist, which address two broad type of occurrences;
firstly, seemingly subjective phenomena, such as apparitions, and secondly more objective
phenomena that involve the physical environment, such as object movements (Houran &
Lange, 2001). The scale was derived from the Anomalous Experiences Inventory (AEI,
Kumar, Pekala, & Gallagher, 1994). The AEI contains 70 items that form five sub-scales:
Anomalous/Paranormal Experience, Anomalous/Paranormal Belief, Anomalous/Paranormal
Ability, Fear of the Anomalous/Paranormal, and Drug Use (Gallagher, Kumar, & Pekala,
1994). The Poltergeists and Hauntings Scale was constructed on the basis of face validity and
possesses acceptable internal reliability (Kuder-Richardson Formula 20; KR 20 = .70). The
sub-scale has previously been used in published work (Kumar & Pekala, 2001).

Extraterrestrial life and UFO-related beliefs (Chequers, Joseph, & Diduca, 1997). Contains 8
items relating to belief that: life exists elsewhere in the universe, alien life forms are
influencing what happens on earth, and human beings are being abducted by aliens. Items are
answered either ‘yes’ or ‘no’ and scored as 1 or 0 respectively, so that higher scores reflect
stronger belief. Scores on the belief scale range from 0 to 8. The scale has been found to

possess acceptable internal reliability (o = .75) (Chequers et al., 1997).

Additional Items. The Poltergeists and Hauntings Scale (Kumar & Pekala, 2001) and the
Extraterrestrial life and UFO-related beliefs items (Chequers, Joseph, & Diduca, 1997) both
only measure a limited range of related beliefs. For this reason additional items were
generated; 8 related to poltergeists and haunting and 10 related to life on other planets and
alien visitations. These additional items were produced by exploring reports of common

haunting and alien related experiences; they therefore had good face validity.

Participants

1481 participants completed the questionnaire. Ages ranged from 14 to 70 years, with a mean
of 27.44 and a standard deviation of 11; 75.1% were female and 24.9% were male. Of the
total number of participants, 538 participants (37%) completed the questionnaire in a paper-
pencil form, whilst 933 (63%) completed a web based version of the questionnaire.
Respondents were recruited through a range of sources; student participants were recruited

via undergraduate psychology classes and through contacts at local colleges. Respondents
12



were also generated through advertisement of the study via emails to staff and students at the
university and via posters placed around the university campus. Participation was voluntary

and respondents could terminate their participation at any time during the study.

Procedure

All participants were informed that the questionnaire was concerned with belief in
paranormal phenomena. Participants were told that there was no time limit for completing the
questionnaire. Those who completed the paper versions of the questionnaire were asked to
answer all items. For those who completed the online version all items were mandatory, in
that participants could not move onto the next web page without responding to every item on
the page they were currently on. At the end of both versions of the questionnaire, an optional
question appeared asking participants if there were any other areas/subjects that they believed

should be included in a questionnaire on paranormal belief,

Results

Exploration of the empirical structure of the questionnaire

Participant’s responses to the 124 jtem questionnaire were subjected to principal components
analysis (PCA) with oblique (direct oblimin) rotation. Prior to conducting PCA the
correctness of the data for factor analysis was assessed. The data was found to be suitable:
The Kaiser-Mayer-Oklin value (.983) exceeded the recommended value of .6 (Kaiser, 1970,
1974), Bartlett’s Test of Sphericity (Barlett, 1954) was significant (Chi-square, X? =
148011.16, df = 7626, p < .001), and the correlation matrix contained many coefficients of .3

or above.

In line with Comrey and Lee (1992) an item loading cut-off value of .45 was selected;
Comrey and Lee (1992) suggest that items loadings above this value provide a good measure
of a factor. The initial PCA resulted in a solution comprising 18 factors with eigenvalues
greater than 1, accounting for 66.85% of the total variance. Inspection of the pattern matrix
revealed factors 13 - 18 comprised two or fewer items and therefore were not considered to
contain sufficient items to represent reliable factors. Reliability analysis in the form of
Cronbach’s Alpha (o) revealed that the items comprising factor 9 had very low internal

reliability, o < 3.

13



Following the initial PCA and subsequent reliability analyses a second PCA was undertaken.
This included items which loaded on factors composed of three or more items and which
collectively produced an acceptable internal reliability coefficient (a. > .7). In addition to
this, one item was removed in cases where the correlation between a pair of items was greater

than .9. This resulted in a reduced data set composed of 67 of the original 124 items.

The second PCA provided a solution comprising 11 factors with eigenvalues greater than 1,
accounting for 68.96 of the total variance. Inspection of the pattern matrix revealed the final
factor comprised only 1 item, and factors 7 (the existence of PK) and 10 (one’s own PK
abilities) demonstrated considerable conceptual overlap, the two factors were highly

intercorrelated, r = .71

In light of this a final PCA was undertaken restricted to a 9 factor solution. The principal
components analysis accounted for 71.12% of the total variance. All emergent factors: had
eigenvalues exceeding 1, demonstrated good levels of internal consistency, and were
conceptually distinct (see Table 1):

Factor 1 (hauntings and communication with the dead) eigenvalue 21.27, accounted for
36.06% of the variance. This factor demonstrated excellent internal reliability (o = .96). The
eight items comprising this factor included: two newly formed items; a single item from the
spiritualism sub-scale of the R-PBS (Tobacyk & Milford, 1983; Tobacyk, 1988; Lange et al.,
2000); two items from the Poltergeist and Hauntings Scale (Houran & Lange, 2001); a single
item from the Paranormal Short Inventory (Randall, 1997); and two items from the MMU
Scale (Foster, 2001).

Factor 2 (existence of life on other planets) eigenvalue of 5.83, accounted for 9.89% of the
variance. This factor demonstrated excellent internal reliability (o = .91). The six items
comprising this factor included: three newly formed items; two items from the MMU Scale
(Foster 2001); and a single item from the Extraordinary Life Forms sub-scale of the R-PBS
(Tobacyk & Milford, 1983; Tobacyk, 1988; Lange et al., 2000).

Factor 3 (superstition) eigenvalue 3.42, accounted for 5.80% of the variance. This factor

demonstrated excellent internal reliability (@ = .90). The factor comprised seven items: five
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items from Wiseman and Watt (2004); and two from the superstition sub-scale of the R-PBS
(Lange et al., 2000; Tobacyk, 1988; Tobacyk & Milford, 1983).

Factor 4 (religious belief and belief in life after death) eigenvalue of 2.92, accounted for
4.97% of the variance. The factor demonstrated excellent internal reliability (o = .91). This
factor comprised six items: three of these items originated from the Traditional Religious
Beliefs sub-scale of the R-PBS (Tobacyk & Milford, 1983; Tobacyk, 1988; Lange et al.,
2000); and three items from the Australian Sheep-Goat Scale (ASGS) (Thalbourne & Delin,
1993) and the MMU Scale (Foster 2001). The factor demonstrated excellent internal
reliability (o = .95).

Factor 5 (extra-terrestrial visitations to earth including aliens landing on earth and abducting
human beings) eigenvalue of 2.46, accounting for 4.18% of the variance. This factor
comprised eight items: five newly formed items; two from the Extraterrestrial life and UFO

related beliefs scale (Chequers et al., 1997); and one from the MMU Scale (Foster 2001).

Factor 6 (extrasensory perception including both telepathy and precognition) eigenvalue of
1.84, accounted for 3.11% of the variance. This factor demonstrated excellent internal
reliability (o = .89). The factor was comprised of seven items taken from the ASGS
(Thalbourne & Delin 1993) and the MMU Scale (Foster 2001).

Factor 7 (psychokinesis) eigenvalue of 1.55, accounted for 2.63% of the variance. The factor
demonstrated excellent internal reliability (o = .93). This factor was comprised of six from
the: R-PBS (Lange et al.,, 2000; Tobacyk, 1988; Tobacyk & Milford, 1983); the Paranormal
Short Inventory (Randall, 1997); the Australian Sheep-Goat scale (Thalbourne & Delin,
1693); and the MMU Scale (Foster, 2001).

Factor 8 (fortune telling and included horoscopes, astrology, and tarot cards) eigenvalue of
1.43, accounted for 2.42% of the variance. This factor demonstrated excellent internal
reliability (o = .91). The factor was comprised of seven items from the: R-PBS (Lange et al.,
2000; Tobacyk, 1988; Tobacyk & Milford, 1983), the Paranormal Short Inventory (Randall,
1997), and the MMU Scale (Foster 2001).
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The final factor, Factor 9 (witchcraft) eigenvalue of 1.22, accounted for 2.07% of the
variance. The factor demonstrated good internal reliability (o = .84). This factor was
comprised of three items from the R-PBS (Lange et al., 2000; Tobacyk, 1988; Tobacyk &
Milford, 1983).

16




Table 1 Paranormal Belief Factor Loadings
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Table 1 Paranormal Belief Factor Loadings (Continued)
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Table 1 Paranormal Belief Factor Loadings (Continued)
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Correlations amongst the nine factors are shown in Table 2. The majority of the correlations
can be seen to be moderate to high with values commonly ranging between .4 and .7, which
suggests a single paranormal belief factor underpinned by eight related paranormal belief
sub-scales. Only one factor seems not to be closely related to the others and this factor is
related to the belief in the presence of life on other planets, correlations between this factor
and others range between -.03 and .20. Only one moderate correlation is found between belief

in life on other planets and belief in alien visitation to earth,

Table 2 Inter Factor Correlations

1 2 3 4 5 6 7 8 9

I. Hauntings A7 41 57 52 .65+ .66+ Tl .60+
2. Other Life A7 -03 .02 AT A7 20% A2+ 16+
3. Superstition A1 -.03 27+ 22 34+ 29+ 47 23
4, Religious Belief ST .02 27+ .29+ A5 35+ 42+ 41
5. Alien Visitation 52+ A7 22+ 29+ A6 59+ 46+ Alx
6. ESP 65+ A7 34 A5 46+ 64+ .65+ 52+
7. PK .66* 20+ 29+ 35 59+ .64+ .64+ 57+
8. Astrology T+ 12» AT 42 46+ .65+ b4+ 53+
9. Witchcraft 60+ .16* 23 AL+ 41 .52+ ST 53+

*Correlations significant at p< .00/

Discussion

Principal Findings

The composite measure of paranormal belief (R-PBS, ASGS, PSI, MMU Scale, etc.) used in
the current study was found to be reducible to nine coherent factors: Hauntings, Other Life,
Superstition, Religious Belief, Alien Visitation, Extrasensory Perception (ESP),
Psychokinesis (PK), Astrology, and Witchcraft. Examination of each factor suggested that
item clusters were conceptually coherent; factors possessed good face validity being
composed of individual items that were clearly related to the assigned factor label.

Additionally, each emergent factor demonstrated good internally reliable.

Eight of the factors were found to have moderate to high degrees of inter-correlation,
representing general belief in the paranormal. The remaining factor, belief in the existence of
life on other planets, demonstrated only weak associations with the other factors, and thus
was not considered to be a core element of paranormal belief. These findings provide some

support for the observation of Chequers et al. (1997) that UFO-related beliefs function
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differently to belief in extraterrestrial life; Chequers et al. (1997 found only the former to be
positively associated with scores on the multidimensional schizotypy questionnaire

(Rawlings & Macfarlane, 1994).

The finding that alien visitation represents a discernable factor supports the finding of Diaz-
Viela and Alvarez-Gonzalez (2004). However, Diaz-Viela and Alvarez-Gonzalez, found
belief in alien visitation and existence of extraterrestrial life to constitute a single factor,
whilst the results of the present study suggest that these belief clusters may constitute two
separate factors; belief in alien visitation is more highly associated with paranormal belief
than belief in other life forms. Further confirmatory factor analysis will be required to

determine how these factors can be best presented as a model of overall paranormal belief.

The present study suggests that a boarder measure of paranormal belief is required.
Additional factors to those included in established measures, such as the R-PBS, have been
identified. A new measure developed in line with these belief clusters would have the
advantage of assessing under researched paranormal related beliefs (hauntings and alien
visitation) alongside more traditional facets of paranormal belief (ESP, PK, etc.). Although it
can be argued that alien/UFO related beliefs are not paranormal, beliefs in alien activity and
abduction share many of the features of paranormal beliefs. Particularly, such beliefs are
unconventional, run contrary to existing scientific evidence, and are not supported by
prevailing scientific knowledge. These are attributes shared with traditionally labeled
paranormal beliefs, and are thus make alien/UFO beliefs worthy of inclusion (Lawrence,
1995). It is hoped, using these newly proposed dimensions, to determine whether alien/UFQ

related beliefs are explained by the same psychological mechanisms as traditional paranormal
beliefs.

Finally, the results of the current study provide support for the notion that religious and in the
paranormal belief are related. However, whereas the R-PBS identifies religious belief as a
single sub-scale underlying paranormal belief, the current study proposes that religious belief
forms a common factor with belief in life after death. This makes both intuitive and
theoretical sense, indeed, Irwin (1999) identifies the survival hypothesis, as one of the core

domains of parapsychology.

23



In conclusion, it is considered that the approach adopted in the present study, combining
several extant measures of paranormal belief and supplementing these with additional items
where omissions were identified, has produced a potential structure for a revised measure of
paranormal belief. Future research is intended to: refine the scale items, to produce a concise
and easy to administer questionnaire measure of paranormal belief, and to determine whether
factors within the revised measure are associated with cognitive-personality (such as
schitzotypy, delusional ideation, etc.). Existing paranormal measures have found there to be
links between cognitive-personality and paranormal belief, it will be interesting to see

whether this association extends to extraterrestrial and UFQO-related beliefs
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The Relationship between Belief in Extra-Terrestrial Life, UFO-Related

Beliefs and Paranormal belief

Abstract

The relationship between belief in extra-terrestrial life, UFO-related beliefs and paranormal
belief was investigated. Data was collected via paper-pencil and online versions of the
measures. To ensure equivalence between the two data collection methods collected
responses were analysed separately. The results for both data methods were similar and
revealed that UFO-related beliefs were more highly correlated with paranormal belief than
belief in extra-terrestrials. Partial correlation controlling for the overlap between belief in
extra-terrestrial life and UFO-related beliefs revealed a series of weak negative correlations
between belief in extra-terrestrial life and paranormal belief, and a series of moderate positive
correlations between UFO-related beliefs and paranormal belief. These findings clearly

indicated that only the more extreme UFO-related beliefs were associated with paranormal
belief.

Introduction

Support for the belief that extra-terrestrial life exists has been noted within the general
population (Clarke, 1991; Zullino, Verdu, Khazzaal & Borgeat, 2006). Further to this, many
individuals claim to have had UFO and alien related experiences (French, 2001; French,
Santomauro, Hamilton, Fox & Thalbourne, 2008). For example, French et al. (2008) estimate
that worldwide the number of people claiming to have conscious memories of alien abduction
is likely to run into at least several thousands. Despite collectively receiving relatively high
levels of endorsement extra-terrestrial and UFO related beliefs have remained principally
beyond the focus of established paranormal belief measures, such as the Revised Paranormal
Belief Scale (R-PBS) (Tobacyk, 1988; Tobacyk & Milford, 1983; Lange, Irwin & Houran,
2000) and the Australian Sheep—-Goat Scale (ASGS; Thalbourne & Delin, 1993) (Chequers,
Joseph, & Diduca, 1997). As a consequence the relationship between UFO-related and

paranormal beliefs has been somewhat under researched.

This is surprising because UFO-related and paranormal beliefs share many important

features. These can best be illustrated by considering contemporary definitions of what
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constitutes paranormal activity. Irwin (1999) defines anomalous experiences as involving
processes that are in principle outside the realm of human capabilities as presently conceived
by orthodox scientists. Goode (2002) expands on this, delineating paranormalism as belief in
any power or force, which the overwhelming majority of scientists argue violates a basic
scientific rule, principle, or law. With reference to these definitions UFO-related beliefs run
contrary to prevailing scientific wisdom (Chequers et al., 1997), with more extreme beliefs
(e.g., abduction, examination and implantation) being based upon inadequate, dubious
evidence. The observation that UFO believers endorse the existence of extra-terrestrial beings
without authentic physical evidence led Diaz-Vilela and Alvarez-Gonzalez (2004) to argue

that such beliefs should be considered as paranormal.

The potential commonality between extra-terrestrial and paranormal beliefs is acknowledged
within the R-PBS (Tobacyk, 1988; Tobacyk & Milford, 1983; Lange et al., 2000). The scale
contains one item (item 20; “there is life on other planets™), which makes reference to alien
life; this item is one of three which assesses belief in extraordinary life forms. Whilst this
item useful recognises the link between extra-terrestrial and paranormal beliefs its value is
questionable. The item is too general and lacks discriminatory power because it is impossible
to disprove that life, in some form, does not exist on other planets. This may explain why
Lawrence (1995) found that both believers and non believers in the paranormal endorsed the

item.

In the context of the R-PBS the relationship between extra-terrestrial and paranormal beliefs
was further studied by Diaz-Vilela and Alvarez-Gonzalez (2004). They added two items to
their Spanish adaptation of the R-PBS; one item concerned extra-terrestrials visiting earth and
the second the existence of real UFOs. When Principal Components Analysis was employed
this resulted in the emergence of an additional eighth Extra-terrestrial Life and Actual Visits
factor. This finding suggests that extra-terrestrial beliefs can be legitimately considered

alongside more widely accepted paranormal beliefs (witchcraft, precognition, religion, etc.).

These attempts to measure extra-terrestrial beliefs have been limited by the paucity of items
used and the failure to distinguish between credible (e.g., life on other planets) and less
credible, implausible beliefs (e.g., alien abduction). This is an important dichotomy to
consider because alien related beliefs are multifarious and informed by a multitude of
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sources: science (e.g., the possibility of life on other planets), mystery (e.g., Tunguska event,
Oberg, 2004; Area 51, Sheaffer, 1996); pseudoscientific documentaries (Sheaffer, 2008);
science fiction films (Sparks, Sparks, & Gray, 1995); and possible hoaxes (e.g., alien autopsy
film; Nickell, 1995). The consequence of this is that science fact and fiction can become
blurred giving rise to a range of beliefs, which vary in credibility and acceptability. For
example, the notion that there is some form of life on other planets is more reasonable,
rational and credible than the belief that aliens are currently abducting and experimenting

upon individuals (Chequers et al., 1997).

This point can be further illustrated by reference to Carl Sagan (renowned astronomer and
astrochemist), who promoted the search for extra-terrestrial intelligence (SETI) but was
highly sceptical of UFO and alien abduction claims (Chequers et al., 1997). This
demonstrates that extra-terrestrial beliefs are not all inclusive and that the distinction between
belief in extra-terrestrial life and UFO-related beliefs needs to be explored more fully,

particularly when evaluating whether such beliefs are related to general paranormal belief,

Chequers et al. (1997) previously considered the dichotomy between belief in extra-terrestrial
life and UFO-related beliefs in the context of schizotypy. They used eight items to measure
belief in extra-terrestrial life (e.g., Do you think there is good evidence that life exists on
other planets?) and UFO-related beliefs (e.g., Do you believe that you have been taken on

board a spaceship?).

Interestingly, only UFO-related beliefs were found to positively correlate with scores on the
multidimensional schizotypal traits questionnaire (Rawlings & MacFarlane, 1994). Belief in
extra-terrestrial life was not found to be associated with scores on the schizotypy measure.
The authors suggest that these results may be explained by the fact that extra-terrestrial life
beliefs are more plausible than UFO-related beliefs. Unfortunately, the conclusions of

Chequers et al. (1997) are limited by their use of only two items to measure extra-terrestrial
life.

Chequers et al. (1997) distinction between belief in extra-terrestrial life and UFO-related
beliefs is a useful theoretical dichotomy that requires further elucidation. Consequently, the
aim of the current paper was to examine the relationship between belief in extra-terrestrial
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life, UFO-related beliefs and paranormal belief (R-PBS and ASGS). In order to control for R-
PBS overlap with extra-terrestrial life the extraordinary life form items were omitted;
comparisons were restricted to six of the seven original R-PBS sub-scales; Traditional
Religious Belief, Psi, Witchcraft, Superstition, Spiritualism, and Precognition) and the two
factors identified by Lange et al. (2000); Traditional paranormal belief and New age
philosophy.

It was predicted in line with Chequers et al. (1997) that the less plausible UFO-related beliefs
would correlate more strongly with general paranormal beliefs than belief in extra-terrestrial
life. Finally, because UFO-related beliefs presuppose the existence of extra-terrestrial life it

was predicted that the two measures would correlate positively.

Method

Respondents

1481 (75.1% female and 24.9% male) respondents participated in the study. The ages ranged
between 14-70 years with a mean age of 27.44 (SD = 11.00). 548 respondents’ (37%)
completed the questionnaire in a paper-pencil form and 933 (63%) completed it on line. The
ages for the paper-pencil group ranged between 14 to 60 years with a mean age of 22.73 (SD
= 8.57). 80% of this group were female and 20% male. The ages for the online group ranged
between18-70 years with a mean age of 30.20 (SD = 11.33). 72% of this group were female
and 28% male. Paper-pencil respondents were recruited via undergraduate psychology
classes and through contacts at local colleges. Online respondents were generated through
advertisement of the study via emails to staff and students at the university and via posters

placed around the university campus.

Sampling method

The current study made use of traditional pen and paper and electronic, online versions of the
measures. The use of Internet-mediated research (IMR) has previously been criticised
(Schmidt, 1997). Concerns have centred on sampling bias and the validity of data collected

(Whitehead, 2007). However, IMR samples have been demonstrated to be as representative

' 10 respondents failed to fully complete the paper version of the questionnaire,
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as those associated with more traditional research paradigms (Hewson, 2003; Wiseman &
Watt, 2004).

IMR was used in the current study because it enabled us to test a large pool of respondents
and it facilitated access to respondents, who normally would not be able to participate in this
type of research. Whitehead (2007) points out that IMR has the additional potential advantage
of reducing social barriers (Valaitis & Sword, 2005) and enhancing disclosure (Joinson,
2002; Weisband & Kiesler, 1996).

Noting potential criticisms and concerns about IMR the data in this paper is presented as pen
and paper, IMR (online) and combined (Wiseman & Watt, 2004).

Materials

Participants were asked to complete two established measures of paranormal belief, the
Revised Paranormal Belief Scale (R-PBS; Tobacyk, 1988; Tobacyk & Milford, 1983; Lange
et al, 2000), and the Australian Sheep-Goat Scale (ASGS; Thalbourne & Delin, 1993),
together with a set of items measuring belief in extra-terrestrial life and UFO-related

phenomena.

The R-PBS is a 26-item self-report questionnaire. Participants are presented with statements
such as: “there is a devil”, and “Witches do exist” and respond on a scale ranging from 1
(strongly disagree) to 5 (strongly agree). The scale produces a general measure of paranormal
belief and sub-scale scores for: Traditional Religious Belief, Psi, Witchcraft, Superstition,
Spiritualism, and Precognition. The extraordinary life form sub-scale were omitted because
item 20 (“there is life on other planets™) makes specific reference to extra-terrestrial life.
Concerns about differential item functioning and top-down purification of the R-PBS led
Lange et al. (2000) to propose an alternative two factor solution Traditional Paranormal
Belief and New Age Philosophy; this was also considered in the current study. Overall, the
R-PBS has been demonstrated adequate validity (Tobacyk, 2004; Tobacyk, 19954, b) and is
considered to be a conceptually and psychometrically satisfactory measure of paranormal
belief (Tobacyk, 2004).
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The ASG (Thalbourne & Delin, 1993) measures belief in, and alleged experience of, the
paranormal. It consists of 18 items that relate to three core concepts of parapsychology: life
after death, psychokinesis, and extrasensory perception. The response options are: False
(scored as zero), “?” (Don’t know: scored as 1 point), and True (scored as 2 points). The
ASGS has established reliability and validity (Thalbourne, 1995; Thalbourne & Delin, 1993).
The ASG has also been submitted to Rasch scaling (Lange & Thalbourne, 2002).

Belief in Extra-terrestrial life and UFO-related phenomena was measured by items adapted
from (Chequers et al., 1997). The original scale contained 8 items relating to beliefs that: life
exists elsewhere in the universe, alien life forms are influencing what happens on earth, and
human beings are being abducted by aliens. Items on the original scale were answered either
‘yes’ or ‘no’, scored as 1 or 0. The overall scale was found to possess acceptable internal
reliability (o = .75) (Chequers et al., 1997).

The Chequers et al. (1997) contained only two items measuring extra-terrestrial life. In
addition to this item 2, a UFO belief item, asked a very specific question about being taken
aboard a spaceship. For these reasons it was decided to generate additional items by referring
to Holden and French (2002) review paper. As suggested by Chequers et al. (1997) the final
items were divided into belief in extra-terrestrial life (e.g., There is life on other planets) and
UFO-related beliefs (e.g., People have been taken on board alien spaceships). In the current
study items were presented as statements and responded to on a five point scale ranging from

1 ‘strongly disagree to 5 ‘strongly agree’.

Procedure
All respondents were told that the questionnaire was concerned with belief in paranormal
phenomena. Respondents were informed that there was no time limit for completing the

questionnaire and were instructed to answer all items.
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Results

Reliability

Cronbach’s alpha (o) for the overall data was found to be excellent (George & Mallery, 2003)
(belief in extra-terrestrial life, o = .91; UFO-related beliefs scales, @ = .95). Similar alpha
values were found for both the paper form (belief in extra-terrestrial life, & = .90; UFO-
related beliefs scales, a = .93) and electronic version (belief in extra-terrestrial life, o = .92;
UFOQ-related beliefs scales, a = .95) of the extra-terrestrial/lUFO related measures (see Table 1

for descriptives).

Table 1 Belief in extra-terrestrial life and UFQ-related beliefs descriptives

Mean SD

Paper (n = 538)

Extra-terrestrial life 3.51 .82

UFOQ related beliefs 227 81
Online (n = 933)

Extra-terrestrial life 3.65 79

UFO related beliefs 2.19 34
Overall (n = 1471)

Extra-terrestrial life 3.60 .81

UFO related beliefs 222 .83

A series of related t-tests were performed to establish whether endorsement of belief in extra-
terrestrial life was higher than that for UFO-related beliefs. On the paper version respondents
scored higher on belief in extra-terrestrial life (M = 3.51) than UFO related beliefs M =
227), t (537) = 35.79, p < .001, Cohen’s d = 1.52. Similarly, on the online version
respondents scored higher on belief in extra-terrestrial life (M = 3.65) than UFO related
beliefs (M = 2.19), t (932) = 52.17, p < .001, Cohen’s d = 1.78. Overall, belief in extra-
terrestrial life (M = 3.60) was more highly endorsed than UFO-related beliefs (M = 2.22), t
(1470) = 62.80, p < .001, Cohen’s d = 1.68.
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Correlations were calculated between belief in extra-terrestrial life and UFO-related beliefs,
and the Revised Paranormal Belief scale (all six sub-scales excluding the extraordinary life
forms sub-scale and the two clusters of the R-PBS identified using Rasch scaling procedures)
and the Australian Sheep Goat scale scores (separate tables are presented for the paper

version, see Table 2; the online version, see Table 3; and the versions combined, see Table 4).

Table 2 Paper Version: Correlations between Belief in Extra-Terrestrial Life, UFO-Related

Beliefs and Paranormal Belief (R-PBS and AGS)

Extra-terrestrial Life UFOs Z Sig

1. TBR -.05 2% -3.98 <001
2. Psi 24 %% S53%x -7.67 <.001
3. Witcheraft Q8% 39 -3.20 <001
4. Superstition -.06 20%* -6.34 <001
5. Spiritualism 21%* AG** -6.68 <.001
6. Precognition A3%* A1+ -7.08 <001
7. NPA 22%¥ 53 -8.23 <001
8. TPB .09* 35%* -6.48 <001
9. ASG 22%% A49% -6.93 <001
10. Extra-terrestrial Life S1¥*

11. UFO STk

Notes: ** p<.01; * p<.05
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Table 3 Online Version: Correlations between Belief in Extra-Terrestrial Life, UFO-Related

Beliefs and Paranormal Belief (R-PBS and AGS)

Extra-terrestrial Life UFOs Z Sig

1. TBR -01 J31** -9.52 <.001
2. Psi 20%* ST -12.57 <.001
3. Witchcraft Jd6%* ATH* -9.94 <001
4. Superstition -.03 29%% -9.57 <001
5. Spiritualism WAL ST** -11.51 <.001
6. Precognition JA5%% S54%* -12.91 <001
7. NPA 22%% H2** -13.92  <.001
8. TPB .08* A8** -12.67 <.001
9. ASG 21** 58%+ -12.74 <.001
10. Extra-terrestrial Life A6**

11. UFOs A6**

Notes: ** p<.01; *p<.05
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Table 4 Overall: Correlations between Belief in Extra-Terrestrial Life, UFO-Related Beliefs

and Paranormal Belief (R-PBS and AGS) Paper Form

Extra-terrestrial Life UFOs z Sig

1. TBR -.03 25%* -10.70 <.001
2. Psi 21** S55%%* -14.80 <001
3. Witchcraft Jd6%* A4** -11.46 <001
4. Superstition -.06* 26%* -12.04 <.001
5. Spiritualism ) S S3** -13.59 <.001
6. Precognition A3 S50%* -15.18 <.001
7. NPA 21%* 59%# -16.53 <.001
8. TPB O7%* A4%* -14.69 <.001
9. ASG 20%* S5%* -14.70 <.001
10. Other Life ATHH*

11. UFOs AT**

Notes: ** p< .01, *p<.05

It is clear from the observed correlations that the pattern of results is consistent across the
paper and online versions of the questionnaire. Stronger positive correlations exist between
the UFO-related beliefs and paranormal belief than between belief in extra-terrestrial life and
paranormal belief. For this reason subsequent analysis will be restricted to the overall

respondent scores.

The overall correlations between belief in extra-terrestrial life and UFO-related beliefs and
paranormal belief were examined using first order partial correlation. Interestingly, the
relationship between belief in extra-terrestrial life and paranormal belief, controlling for

UFO-related beliefs, revealed a series of weak negative correlations. Reinforcing the earlier
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findings that belief in extra-terrestrial life is not associated with general paranormal belief.
The relationship between UFO-related beliefs controlling for belief in extra-terrestrial life,

revealed a series of moderate positive correlations (see Table 5).

Table 5 Partial Correlations between Belief in Extra-Terrestrial Life and UFO-Related

Beliefs and the Sub-scales of the Revised Paranormal Belief Scale (R-PBS)

Extra-terrestrial Life UFQs
1. TBR -.18*%* 0%
2. Psi ~Q7** 53
3. Witchcraft - 06+ A2%*
4. Superstition ~21** 33k
5. Spiritualism -.05% SO**
6. Precognition - 13%* S50**
7. NPA - 09** STH*
8. TPB - 17%* AG**
9. R-PBS’ - 17 56%*
10. ASG -08* S53*F

Notes: ** p< .01, *p<.05

? The summated R-PBS figure does not include the extraordinary life form sub-scale, which was omitted from
the analysis.
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Discussion

The current paper found that UFO-related beliefs were more strongly correlated with
paranormal belief(s) than belief in extra-terrestrial life. As predicted UFO-related beliefs
were found to be moderately correlated with belief in extra-terrestrial life; this relationship
was anticipated because belief in extra-terrestrial life is a necessary condition of UFQ-related
beliefs. Controlling for the overlap between the two measures produced interesting results.
When the influence of UFO-related beliefs was controlled, belief in extra-terrestrial life
negatively (weakly) correlated with paranormal belief measures. Whilst controlling for belief
in extra-terrestrial life had only a negligible effect on the observed positive correlations

between UFO-related beliefs and measures of paranormal belief,

This difference may be explained by the contrasting content of the two belief types. UFO-
related beliefs (e.g., abduction, experimentation, implantation) are generally less plausible
and are endorsed without widely accepted physical evidence (Diaz-Vilela & Alvarez-
Gonzalez, 2004). Conversely, beliefs about the existence of extra-terrestrial life are generally
informed by the current limits of scientific knowledge, and consequently tend to be more
rational. For this reason beliefs about extra-terrestrial life are difficult to refute (e.g., life on
other planets). Indeed, Lawrence (1995) observed that the R-PBS item measuring belief in
extra-terrestrial life (item 20; “there is life on other planets”) was endorsed by both

paranormal believers and non believers.

Similarly, in the current study belief in extra-terrestrial life received higher endorsement
ratings than UFO-related beliefs. Respondents were much more willing to except the
existence of extra-terrestrial life (ratings were skewed from the scale mid-point towards
agree) than UFO-related beliefs (ratings were skewed from the scale mid-point towards
disagree). Consistent with Lawrence (1995) the findings of the current study suggest that
questions exploring belief in extra-terrestrial life are unlikely to discriminate between
paranormal believers and non believers. The critical distinction appears to be between the
acceptance of possible other life (in any form) and beliefs which centre on the notion of alien
activity (e.g., whether people believe extra-terrestrial life to be sentient, visiting the planet in
space craft and experimenting on humans). It is only the latter more radical UFQ-related

beliefs that appear to be associated with general paranormal belief.
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This finding is consistent with Chequers et al. (1997), who observed that UFO-related beliefs
correlated positively with scores on the multidimensional schizotypal traits questionnaire
(Rawlings & MacFarlane, 1994), whilst belief in extra-terrestrial life was not associated with

any of the scale scores.

One possible explanation for the similarities between the present study and those of Chequers
et al. (1997) is that paranormal belief and schizotypy have been found to share common
variance (Hergovich, Schott, & Arendasy, 2008; Windholz & Diamont, 1974). Particularly,
schizotypal personalities have been observed to demonstrate symptoms, such as delusional
(magical) thought, odd beliefs and unusual experiences (Hergovich et al., 2008). These
symptoms have been found to positively correlate with paranormal belief. Particularly, strong
correlations have been found between the cognitive-perceptual component of schizotypy and

paranormal belief (Irwin & Green, 1998; Genovese, 2005).

This raises the question of whether the results of Chequers et al. (1997) and the current study
can be explained by the same underlying processes. One potential explanatory process is
reality testing (Irwin, 2004). Irwin defines reality testing as the inclination to test critically
the logical plausibility of beliefs. Langdon and Coltheart (2000) argue that pathological
beliefs or delusions arise in part from the failure to subject hypothetical explanations of
sensory experience to critical testing (Irwin, 2004). This notion has been used to explain
paranormal belief. Those who accept paranormal explanations as valid may do so because
such explanations or beliefs are not subjected to rigorous and critical evaluation (Goode,
2000; Irwin, 2004; Zusne & Jones, 1982). Thus, it may be that the information processing
style of both high schizotypes and believers in the paranormal predisposes them to accept less
credible UFO-related beliefs as plausible. The tendency to form conclusions on the basis of
limited information and the failure to critically assess hypotheses are features likely to foster
the development and adherence of extreme UFO-related beliefs (abduction, visitation,

experimentation, etc.).

Future research could test the relationship between UFO-related beliefs, paranormal belief,

schizotypy and reality testing more fully. Clearly, it would be predicted that participants high

in schizotypy, would be poor at reality testing and therefore likely to adopt and maintain

paranormal and UFO-related beliefs. Indeed, because schizotypy and reality testing deficits
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are separate constructs, future studies may wish to partial out the effects of schizotypy in
order to indicate the degree to which reality testing alone explains paranormal and UFO-

related beliefs.

Further studies could also examine whether UFO-related beliefs are associated with delusion-
proneness. This could be done using the Peters et al., Delusions Inventory (PDI; Peters, Day
& Garety, 1996). Delusional beliefs are based on incorrect inferences about external reality
(American Psychiatric Association, 1995, p.783; McKay, Langdon & Coltheart, 2006). This
would allow subsequent research to explore whether UFO-related beliefs are associated with
reasoning biases, such as jumping-to-conclusions (Garety & Freeman, 1999). Jumping-to-
conclusions bias involves forming unwarranted conclusions on the basis of scant evidence

and plays a role in the formation and maintenance of delusional beliefs (Garety, 1991).

Colbert and Peters (2002) have suggested that this bias arises from the desire for a definite
answer or conclusion described as the need for closure. Although the empirical relationship
between the jumping-to-conclusions bias and need for closure has yet to be established, these
reasoning styles could be considered in the context of UFO-related beliefs. These biases may
provide potential explanations as to why UFO-related beliefs are widely endorsed. Indeed,
both biases have been found to be present in high PDI, when compared with low PDI,
individuals drawn from the general population (Colbert & Peters, 2002; McKay et al, 2006).

Overall, this study suggests that UFO-related beliefs could legitimately be included in
measures of paranormal belief, whilst beliefs about extra-terrestrial life should be excluded
because they are likely to be endorsed by both believers and non believers in the paranormal
(Lawrence, 1995).
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Paranormal Belief, Schizotypy, Delusional Ideation and Transliminality

Abstract

The current study investigated the relationship between paranormal belief and scores on
cognitive-perceptual personality measures. 320 participants completed a questionnaire battery
comprising a newly developed measure of paranormal belief, the Schizotypal Personality
Questionnaire (SPQ-B), Peters et al. Delusions Inventory (PDI-21) and the Revised
Transliminality Scale (RTS). All three cognitive-perceptual measures were found to be
significantly positively correlated with overall paranormal belief. Comparisons between
participants scoring high and low on each cognitive-perceptual measure were conducted for
the paranormal belief sub-scales (Hauntings, Alien, Superstition, Other Life, Religion, PK,
ESP, Astrology and Witchcraft). Participants above the median on each of the cognitive
perceptual measures demonstrated higher levels of endorsement on each sub-scale measure.
Whilst paranormal belief was found to be predicted by all three cognitive-perceptual
measures partial correlation and a hierarchical regression with the predictor variables
(Cognitive-Perceptual, RTS and PDI) entered in order of zero-order correlation revealed the

majority of variance to be explained by the cognitive-perceptual factor of the SPQ-B.

Introduction

The dimensional view of psychosis posits that psychosis proneness can be measured on a
continuum ranging from normality to psychosis, and that psychotic symptoms (idiosyncrasies
of thought and communication, perceptual distortions, unusual beliefs and experiences) are
distributed throughout the general population (Bell, Halligan, & Ellis, 2006; Johns & van Os,
2001; Jones & Fernyhough, 2007). The dimensional view has been important to the
development and measurement of schizotypy (e.g., Oxford and Liverpool Inventory of
Feelings and Experiences: the O-LIFE: Claridge, 1997; Mason, Claridge, & Jackson, 1995;
Mason, Claridge, & Williams, 1997) (Bell et al., 2006). Alternative measures of psychosis
proneness have also evolved, originated from within clinical psychiatry, and focus upon
attenuated psychotic symptoms in the general population. Generally, these measures seek to

quantify the positive symptoms of psychosis, such as hallucinations and delusions (Bell et al.,
2006).
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Measures from the continuum (e.g., Schizotypal Personality Questionnaire-Brief, SPQ-B;
Raine & Benishay, 1995) and “soft symptoms” approaches (e.g., Peters et al. Delusions
Inventory; Peters & Garety, 1996; Peters, Joseph, & Garety, 1999b; Peters, Joseph, Day, &
Garety, 2004) have frequently been employed to investigate the origin and maintenance of
paranormal belief. Such work has been paralleled within the personality and paranormal
literature by research using the perceptual-personality construct of transliminality
(Thalbourne & Houran, 2000; Thalbourne & Maltby, 2008). Previous studies using
schizotypy, delusional ideation and transliinality have typically found that each construct
correlates positively with paranormal belief: schizotypy (Genovese, 2005; Goulding, 2005:
2004; Wolfradt, Oubaid, Straube, Bischoff & Mischo, 1999); delusional ideation (Gianotti,
Mohr, Pizzagalli, Lehmann, & Brugger, 2001; Lawrence and Peters, 2004); and
transliminality (Thalbourne & Houran, 2000).

Schizotypy and Paranormal Belief

Schizotypy is a multi-factorial psychological construct, which describes a continuum of
personality characteristics and experiences related to psychosis and in particular,
schizophrenia (Goulding, 2004). Three models have commonly been used to define
schizotypy (Claridge, 1997; McCreery & Claridge, 2002). These view schizotypy as: (i) a
disease, a milder form of schizophrenia (Meehl, 1962; Rado, 1953); (ii) a personality model
(Eysenck, 1960), psychotism being the upper end of the normality-psychosis continuum
(Goulding, 2004); and (iii) a compromise model, where schizotypy is both a healthy variation

and a predisposition to psychosis {Claridge, 1997).

Studies using measures of schizotypy have consistently identified three underlying factors:
aberrant perceptions and beliefs in other worlds (the positive symptoms of psychosis:
hallucinations & delusions; cognitive failures (thought blocking and attentional difficulties)
together with social anxiety; and introvertive anhedonia (inability to experience pleasure and
social withdrawal) (Goulding, 2004). Similarly, the SPQ (Raine, 1991) possesses a three
factor structure: cognitive-perceptual (odd beliefs, magical thinking, unusual perceptual
experiences, etc.), interpersonal (social anxiety, no close friends, constricted affect, etc.) and

disorganised (odd behaviour and odd speech).
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In the context of the current study it is important to note that schizotypal personality disorder
has been found to be associated with cognitive or perceptual distortions, including odd beliefs
or magical thinking (Goulding & Parker, 2001). Magical thinking is defined as the belief in
forms of causation, which by conventiona! standards are considered to be invalid (Eckblad &
Chapman, 1983). This may explain why studies have robustly reported a positive correlation
between schizotypy and paranormal belief (Genovese, 2005; Goulding, 2005: 2004; Wolfradt
et al., 1999).

Recently, Hergovich, Schott and Arendasy (2008) explored the relationship between
paranormal belief and schizotypy amongst adolescents. They found that schizotypy was a
predictor of some R-PBS sub-scales (i.e., precognition, psi, witchcraft and spiritualism). Sub-
scales measuring, belief in traditional religious contents, superstitious thoughts and belief in
extraordinary life forms were better predicted by paranormal belief scores than the measure

of schizotypy.

Hergovich & Arendasy, (2007) findings also supported the previously reported finding that
paranormal belief was related to positive schizotypy; the cognitive-perceptual component of
schizotypy (Genovese, 2005; Hergovich & Arendasy, 2007, Wolfradt et al., 1999). A
stronger relationship was observed between paranormal belief and the cognitive-perceptual
component of schizotypy than the interpersonal and disorganised factors. Hergovich et al.
(2008) note that their findings should not be generalised beyond adolescents because there is
evidence that the factorial structure underlying belief in adolescents differs from that of
adults (Wolfradt & Straube, 1998).

Delusional Ideation and Paranormal Belief

Delusional thoughts and beliefs have been found to be present in the normal population
(Eaton, Romanoski, Anthony, & WNestadht, 1991; Johns & van Os, 2001; Jones &
Fernyhough, 2007). In order to measure delusional beliefs Peters et al. (1999b) developed the
Peters et al. Delusions Inventory (PDI). The PDI was originally comprised of 40 items but
was then abbreviated to 21 (PDI-21: Peters & Garety, 1996; Peters et al., 2004). The PDI-21
can also measure the distress, preoccupation and conviction associated with delusional beliefs
(Jones & Fernyhough, 2007). The scale was designed to sample a wide range of delusions
and contains items measuring paranoia (suspiciousness, persecution and paranoid ideation),
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grandeur, depersonalisation and reference and religiosity (Jones & Fernyhough, 2007; Peters
et al., 2004). The unidimensional nature of the measure was demonstrated using confirmatory
factor analysis (Peters et al., 2004) and confirmed by subsequent research (Jones &
Fernyhough, 2007).

Gianotti et al. (2001) believe that paranormal ideation is best placed on a continuum between
a creative and a delusional elaboration of spontaneous associations. Pertinently, Lawrence &
Peters (2004) found that individuals with strong belief in the paranormal displayed higher
delusional ideation than individuals with weaker beliefs. In addition to this it has been noted
that paranormal beliefs share similarities with delusional beliefs (Kwapil, Chapman, &
Chapman, 1999). This is acknowledged within the diagnostic DSM-IV criteria, where
unusual perceptual experiences, ideational disorder, odd thinking, etc. are defining

characteristics of schizotypal personality disorder (American Psychiatric Association, 1994).

Transliminality and Paranormal Belief

The perceptual-personality construct of transliminality has been found to be associated with
paranormal beliefs, mystical experiences and magical thinking (Thalbourne, Bartemucci,
Delin, Fox & Nofi, 1997). Transliminality has been defined as a hypersensitivity to
psychological material (Thalbourne & Maltby, 2008). This is operationalised as the tendency
for psychological material to cross thresholds into or out of consciousness (Thalbourne,

Keogh & Witt, 2005; Houran & Thalbourne, 2003, Thalbourne, 1999).

Whilst a unitary construct transliminality possesses seven underlying psychological variables:
mystical experience, magical ideation, fantasy proneness absorption, manic experience,
dream interpretation, and hyperesthesia (Thalbourne, Crawley, & Houran, 2003). It is
believed that paranormal belief/experience is a core constituent of transliminality
(Thalbourne & Houran, 2000). In support of this notion strong positive correlations have
been reported between the Transliminality Scale and paranormal belief and paranormal

experience variables (Thalbourne & Houran, 2000)

Thalbourne (1998) argues high scores on paranormal go alongside scores on

psychopathology because of a “leaky” mental threshold. Transliminality has been found to

correlate highly with temporal lobe lability (Thalbourne et al., 2003). This is important
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because temporal lobe lability has been found to be associated with mystical experiences,
paranormal beliefs and psychic experiences (Persinger & Makarec, 1987; Persinger &
Valliant, 1985). Indeed, Persinger (1995) reports having induced paranormal experiences by

applying fluctuating magnetic fields across the temporal lobes of participants.

The Present Study

Whilst schizotypy, delusional ideation and transliminality have been psychometrically
evaluated, validated and established as independent constructs it is clear that they share much
common variance. In the context of paranormal belief the decision to adopt a measure is
likely to be influenced by the origin of the scale and the background of the researcher(s). Due
to the potential overlap between the constructs all three were included in the current study. It
was hoped that the present study would be able to determine the extent to which each

construct explained variance in a measure of paranormal belief.

Particularly, this study expanded upon previous research in several ways. Firstly, schizotypy,
transliminality and delusional ideation were considered in combination. Whilst, it was
predicted that these constructs would be positively correlated with paranormal belief and each
other it is unclear which construct would best predict paranormal belief. This approach is
similar to that used by Thalbourne and Maltby (2008), who examined the relationship
between transliminality (Houran, Thalbourne, & Lange, 2003; Lange, Thalbourne, Houran, &
Storm, 2000; Thalbourne, 1998) and three correlated measures: Hartmann’s Boundary
Questionnaire (the Sumbound measure) (Hartmann, 1991; Houran, Thalbourne, & Hartmann,
2003); the Unusual Experiences scale of the O-LIFE (Claridge, 1997; Mason et al., 1995,
1997); and a measure of temporal lobe lability (Persinger, 1984). This study allowed
Thalbourne and Maltby (2008) to conclude that transliminality was the most appropriate
representative of the four variables. Similarly, in the current study the authors hoped to

determine which of there inter-related measures were most closely related to paranormal
belief.

Secondly, few studies have extended research beyond conventional measures of paranormal

belief; the Revised Paranormal Belief Scale (R-PBS) (Lange, Irwin, & Houran, 2000;

Tobacyk, 2004; Tobacyk & Milford, 1983) and the Australian Sheep-Goat Scale (ASGS)

(Thalbourne, 1995). The current study employed a boarder measure of paranormal, including
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sub-scales measuring other life and alien visitations alongside standard paranormal belief
sub-scales (superstition, ESP, PK, etc.). Sub-dividing belief in this way enabled the current
study to elaborate upon Hergovich et al. (2008) finding that only certain aspects of
paranormal belief, (i.e. belief in precognition, psi, witchcraft and spiritualism) could be
predicted by schizotypy. Hergovich et al. (2008) argue that it makes sense to differentiate
between components of paranormal belief which are more strongly associated with
schizotypy and components which are not. Using sub-scale measurements alongside overall
paranormal belief will also enable the present study to determine whether respondents high in
delusional ideation and transliminality, demonstrate a similar pattern of paranormal
endorsement to that found with schizotypy. Additionally, this will enable the researchers to
determine whether the findings of Hergovich et al. (2008) generalise beyond adolescents to a

broader adult sample.

Finally, the current study examined whether paranormal belief was more highly correlated
with the cognitive-perceptual of schizotypy than the interpersonal and disorganised factors
(Genovese, 2005; Hergovich et al., 2008; Wolfradt et al. 1999). In line with previous research
it was predicted that the cognitive-perceptual factor explained the majority of variance shared

between schizotypy and paranormal belief.

Method

Respondents

The participant pool comprised 320 respondents. 85 respondents were males (27%) and 235
(73%) female. The ages ranged between 17 and 60 years with a mean age of 26.45, SD =
9.86. Participants were recruited from the Psychology Programme at the Manchester

Metropolitan University and by research students using snowball sampling.

Materials

A booklet containing four questionnaire measures was presented: paranormal belief, the
Schizotypal Personality Questionnaire, Version B (Raine & Benishay, 1995) (SPQ-B), The
Revised Transliminality Scale Lange et al., 2000) (RTS) and Peters et al. Delusions Inventory
(PDI-21) (Peters & Garety, 1996; Peters et al., 2004)
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The paranormal belief measure comprised the factors extracted in study one. Overall there
were fifty-eight items corresponding to nine belief clusters: hauntings and communication
with the dead (8 items), internal reliability .96 (Hauntings); existence of life on other planets
(6 items) .91 (Other Life), superstition (7 items) .90 (Superstition); religious belief and belief
in the after life (6 items) .91 (Religion); extra-terrestrial visitations (8 items), .95 (Aliens),
extrasensory perception, (7 items), .89 (ESP); psychokinesis (6 items) .93 (PK); astrology (7
items) .91; and witchcraft (3 items) .84. All items were responded to on a 5 point scale
ranging from 1 ‘strongly disagree to 5 ‘strongly agree’, and were randomly ordered so that

they appeared in a single self-report questionnaire.

Schizotypy was assessed using the SPQ-B (Raine & Benishay, 1995). The SPQ-B is an easy-
to-administer, 22-item instrument derived from the 74-item SPQ); it was used in the current
study because of time constraints. The SPQ-B includes items from each of the three sub-
scales of the SPQ; cognitive-perceptual, interpersonal, and disorganized. The SPQ-B consists
of questions or statements that are responded to with “yes” or “no” answers. All yes
responses are totalled to produce an overall score ranging from 0 to 22; higher scores indicate
higher levels of self-reported schizotypy. Internal consistency reliability, test-retest
reliability, and criterion validity of the SPQ-B have been demonstrated to be good (Raine &
Benishay, 1995). Raine and Benishay (1995) found the internal reliabilities of the three sub-
scales ranged from .72 to .80, with a mean of .76. Similarly, Axelrod, Grilo, Sansilow and

McGlashan (2001) observed reliabilities ranging from (.74 to .76).

The RTS is a Rasch (1960/1980) scaled version of Thalbourne’s (1998) original 29-item,
true/false scale (Rense, Thalbourne, Houran, & Storm, 2000). While all 29 items are
administered, 12 items from the original scale are excluded from scoring due to age and
gender biases (see Houran et al., 2003). The Rasch reliability of this scale is .82, which
translates to a KR-20 reliability coefficient of .85. Additionally, the scale possesses good
test-retest reliability, 0.82 (Houran et al. (2003). The RTS has established construct validity,
it has been found to correlate with experimental measures and experiential and attitudinal
phenomena (Crawley, French, & Yesson, 2002; Thalbourne, 2000b). The RTS produces
scores at an interval-level of measurement. The Rasch scaled score has a mean of 25 (SD =
5); scores above the Rasch mean indicate high levels of trait transliminality compared to
scores below the Rasch mean.
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Peter’s Delusional Inventory (PDI-21) (Peters & Garety, 1996; Peters et al., 1999b, 2004)
was used to measure the level of ‘delusional ideation’ in healthy, normal participants;
prevalence of delusional ideation and magic thinking. This measure is based on the Present
State Examination (Wing, Cooper, & Sartorius, 1974) and consists of 21 yes-no questions
tapping proneness to unusual thoughts and delusions. The inventory includes the following
components: (1) religiosity, (2) persecution, (3) grandiosity,(4) paranormal beliefs, (5)
thought disturbances, (6) suspiciousness, (7) catastrophic ideation and thought broadcast, (8)
negative self, (9) paranoid ideation, (10) ideation of reference and influence, and (11)
depersonalisation (Lundberg, Cantor-Graae, Kabakyenga, Rukundo, & Ostergren, 2004;
Peters et al., 1999b).

PDI scores were obtained by assigning a 1 to yes responses and 0 to no responses. The yes
responses were then summated to produce a score ranging from 0 to 21. The PDI-21 has
previously shown good reliability and validity (Peters et al., 1999b). Peters et al. (2004)
established that the PDI-21 has: good internal consistency (.82); confirmed test-retest
reliability; and proven validity (construct: convergent and discriminant; and criterion) (Peters
et al., 2004).

Procedure

All respondents were approached individually or in small groups and were asked to complete
the questionnaire. A statement was attached to the front of each questionnaire outlining the
topic and content. A brief sheet was also included, which indicated that participation was
voluntary and that responses would remain anonymous. Participants were asked to ensure
that they responded to each questionnaire item as openly and spontaneously as possible. They

were also asked to ensure that they responded to all the presented items.

52



Results

Reliability analysis and descriptive statistics

The SPQ-B overall was found to have good reliability internal reliability (George & Mallery,
2003); Cronbach’s alpha (a) =.85. The sub-scales of the SPQ-B were also found to have
acceptable to good reliability; Cognitive-Perceptual « = .67, Interpersonal o = .80, and
Disorganised o. = .72. The PDI and Transliminality were also found to be acceptable (.78 and
.79 respectively). (See Table 1 for summary statistics).

Table 1 Summary Statistics SPQ-B, PDI and RTS

Mean SD Alpha
SPQ-B 8.28 5.08 .85
Cognitive-Perceptual 333 213 .67
Interpersonal 3.09 246 .80
Disorganised 1.86 1.77 72
PDI 495 357 78
RTS 2145 415 .79

Paranormal Belief overall was found to have excellent internal reliability, o = .97. The
paranormal sub-scales were also found to have excellent internal reliability; Hauntings o =
.96, Alien o = 94, Superstition o =91, Other Life a =92, Religion a =91, PK a =95, ESP «
=.90, Astrology a =.93, and Witchcraft, o =.88 (see Table 2 for summary statistics).

Table 2 Summary Statistics for Paranormal Sub-scales

Mean SD Alpha
Overall 2.86 0.65 .97
Hauntings 3.04 1.07 .96
Alien 241 0.78 .94
Superstition 2.70 0.97 91
Other Life 3.66 0.80 92
Religion 3.11 1.01 91
PK 2.53 0.94 95
ESP 2.99 0.95 .90
Astrology 2.40 0.86 93
Witchcraft 2.89 1.11 .88
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Factor analysis

To ensure that the factors observed in Study One were present in the current sample a
principal component analysis (PCA) was conducted. Prior to conducting a principal
component analysis (PCA) the suitability of the paranormal scale data was assessed.
Inspection of the correlation matrix revealed the presence of coefficients above .3 and above.
The Kaiser-Meyer-Oklin value was .94, exceeding the recommended value of .6 (Kaiser,
1970, 1974). Bartlett’s Test of Sphericity was significant supporting the factorability of the
correlation matrix. (X = 17454.70, df = 1653, p > .001. A cut-off point of 0.50 for factor
loadings was adopted, i.e. only those items scoring higher than this threshold were retained
for further analyses (Comrey & Lee, 1992)

The 58 items of the paranormal scale were subjected to PCA using the Direct Oblimin
rotation for oblique factors. In line with Study One nine components with eigenvalues

exceeding 1 were observed (see Table 3).

Table 3 Paranormal Factor Loading

Factor Loading Variance Explained

Hauntings 20.96 36.1%
Alien 6.62 11.4%
Superstition 3.59 6.2%
Other Life 3.14 5.4%
Religion 2.32 4.0%
PK 1.86 3.2%
ESP 1.68 2.9%
Astrology 1.49 2.6%
Witcheraft 1.31 2.3%

The overall paranormal scale and inter-scale correlations are contained in Table 4.
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Table 4 Paranormal Scale and Sub-scale Correlations

1 2 3 4 5 6 7 8 9 10

1. Overall

2. Hauntings .88

3. Aliens 60 .48

4. Superstition .53 .41 .13

5.Other Life .33 .20 .41 -.06

6. Religion 63 54 .14 29 .03

7.PK 80 67 57 24 27 37

8. ESP 81 69 40 38 .19 44 .62

9. Astrology .79 .69 .36 .56 .07 .43 .58 .67
10. Witchcraft .74 .61 .37 .23 .13 47 .59 .54 .48

Correlational analysis: schizotypy, delusional ideation and transliminality

Correlations between the Paranormal Scale, SPQ-B, PDI, and RTS and were explored. Scores
on the Paranormal Scale were positively correlated with SPQ-B, r = .26, df = 318 p < .001;
PDI, r = .36, df = 318, p < .001; and RTS, r = .42, df = 318, p <.001.

Significant positive correlations were also observed between: the SPQ-B and PDI, r = .67, df
=318 p <.001; the SPQ-B and RTS, r = .52, df = 318 p < .001; and the PDI and RTS, r=.62,
df=318 p <.001.

The relationship between the Paranormal Scale and the SPQ-B sub-scales (cognitive-
perceptual, interpersonal and disorganised) and was examined further. Significant positive
correlations were observed between the Paranormal Scale and cognitive-perceptual factor, r =
47, df =318, p <.001; and the Paranormal Scale and disorganised factor, r = .11, df = 318, p
= .026. The correlation between the Paranormal Scale and interpersonal factor was not found
to be significant, r =.04, df = 318, p > .05.

This pattern of results suggests that scores on the cognitive-perceptual measures of the SPQ-
B are more strongly associated with scores on the Paranormal Scale. Indeed, partial
correlations between the Paranormal Scale interpersonal, and disorganised factors controlling
for the cognitive-perceptual factor produced small significant negative correlations:

Paranormal Scale and interpersonal, r = -.17, df = 317; p =.001, and Paranormal Scale and
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disorganised, r = -.12, df = 317; p =.017. For this reason the interpersonal and disorganised

factors were omitted from subsequent analyses.

Tests of difference

Three one-way between-groups multivariate analysis of variance (MANOVAs) were
performed for above and below the median scores on: cognitive-perceptual, PDI and RTS to
investigate differences in paranormal belief. Nine dependent variables were used: Hauntings,

Alien, Superstition, Other Life, Religion, PK, ESP, Astrology and Witchcraft.

Table 5 Cognitive-Perceptual Factor and Scores on Each Paranormal Scale Sub-scale

Cognitive Perceptual Median Split

Below Above

(n=177) (n=143) F df p 1
Factor
Hauntings 272 1.02 344 099 4049 1,318 <.001 0.11
Alien 226 072 260 082 1527 1,318 <.001 0.05
Superstition 249 091 296 098 19.13 1,318 <.001 0.06
Other Life 352 078  3.83 079 1259 1,318 <.001 0.04
Religion 2.87 1.02 341 091 2439 1,318 <.001 0.07
PK 232 093 280 089 2195 1,318 <.001 0.07
ESP 267 092 339 082 5274 1,318 <.001 0.14
Astrology 2.16 0.81 269 084 3333 1,318 <.001 0.10
Witcheraft 264 1.10 3.19 1.04 1996 1,318 <.001 0.06

For below vs. above scores on the cognitive-perceptual factor a significant difference was
observed on the combined dependent variables, F (9, 310) = 7.93, p < .001, Wilks’ Lambda
=381, r;rpz = 0.19. Respondents above the median on the cognitive-perceptual factor scored
higher on the Paranormal Scale (M = 3.14, SD = 0.56) than those below the median (M =
2.63, SD = 0.63). Differences on each of the dependent variables were found to be
significant. (see Table 5).

36



Table 6 PDI Factor and Scores on Each Paranormal Scale Sub-scale

PDI Median Split
Below Above
(n=169) (n=151) F ar p ot

Factor

Hauntings 275 1.03 337 101 2946 1,318 <.001 0.09
Alien 230 071 2,53 0.84 7.39 1,318 =.007 0.02
Superstition 253 091 2.89 1.00 1054 1318 =.001 0.03
Other Life 3.50 078 3.83 0.78 13.84 1,318 <.001 0.04
Religion 2.8 1.00 336 097 18.64 1,318 <.001 0.06
PK 234 091 274 092 1536 1,318 <.001 0.05
ESP 270  0.89 333 090 3925 1,318 <.001 0.11
Astrology 2.17 084 266 081 2803 1,318 <.001 0.08
Witchcraft 264 1.07 316 1.10 18.74 1,318 <.001 0.06

For below vs, above scores on the PDI a significant difference was observed on the combined
dependent variables, F(9, 310) = 6.34, p < .001, Wilks’ Lambda =85, #,° = 0.16.
Respondents above the median on the PDI scored higher on the Paranormal Scale (M = 3.10,
SD = 0.59) than those below the median (M = 2.65, SD = 0.62). Differences on each of the

dependent variables were found to be significant. (see Table 6).

Table 7 RTS Factor and Scores on Each Paranormal Scale Sub-scale

Transliminality Median Split

Below Above

(n=164) (n = 156) F df pn
Factor
Hauntings 274 102 336 1.03 2862 1,318 <.001 0.08
Alien 228 071 254 083 914 1,318 =.003 0.03
Superstition 258 091 283 1.00 529 1318 =.022 0.02
Other Life 350 0.79 3.82 0.77 13.68 1,318 <.001 0.04
Religion 297 103 327 096 740 1,318 =.007 0.02
PK 233  0.89 274 094 1635 1,318 <.00] 0.05
ESP 270 0.88 330 092 3484 1,318 <.001 0.10
Astrology 2.16 0.80 265 085 2819 1,318 <.00] 0.08
Witchcraft 264 1.03 315 1.13 1736 1,318 <.001 0.05

For below vs. above scores on the RTS a significant difference was observed on the
combined dependent variables, F (9, 310) = 5.62, p < .001, Wilks’ Lambda =.86, nf =0.14.
Respondents above the median on the RTS scored higher on the Paranormal Scale (M = 3.07,
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SD = 0.61) than those below the median (M = 2.66, SD = 0.62). Differences on Hauntings,
Alien, Other, PK, ESP, Astrology, and Witchcraft were found to be significant. With
Bonferroni adjustment for multiple comparisons differences on Superstition and Religion

were not found to reach significance. (see Table 7).

Regression

A hierarchical regression with the predictor variables (Cognitive-Perceptual, RTS and PDI)
entered in order of zero-order correlation with Paranormal Scale was performed.
Multicollinearity was assessed using the variance inflation factor (VIF). Multicollinearity is
generally considered to be severe if the VIF is greater than 5 (Yang, 2007). In the current
study the VIF for all variables considered within the model was within the recommended

tolerance (maximum observed value was 2.16).

Table 8 Hierarchical Regression Predicting Paranormal Belief

B B(SE) B R’ t p R? F Change Sig

Step 1

Cognitive-Perceptual .15 .02 48 .23 970 <.001

Step 2

Cognitive-Perceptual .10 02 32 27 528 <.001

RTS .04 01 .26 433 <.001 04 18.75<.001
Step 3

Cognitive-Perceptual .10 .02 32 27 4.52 <.001

RTS .04 .01 26 401 <.00]

PDI .00 .01 01 011 =.92 00 0.01=.92

A significant model was observed at each step of the regressions: Step 1 when the Cognitive-
Perceptual factor was entered, F (1, 318) = 94.08, p < .001; Step 2 when RTS was added to
the Cognitive-Perceptual factor, F (2, 317) = 59.04, p < .001; and Step 3 when PDI was
added to the Cognitive-Perceptual factor and RTS. A significant R Square change was
observed in Step 2 when RTS was added to the Cognitive-Perceptual factor, F change (1,
317) = 18.75, p > .001, there was a 4.1% increase in adjusted R%, which improved from
22.6% to 26.7%. Step 3 when PDI was added into the model alongside Cognitive-Perceptual
factor and RTS produced no significant increase in adjusted R?, F change (1, 316) = .01, p

=.92. Partial correlation between scores on the paranormal scale and RTS, controlling for the
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Cognitive-Perceptual factor, found a significant correlation, 1317 = .19, p < .001, 4 =.39.
Partial correlation between scores on the paranormal scale and PDI, r3;7= .06, p > .05, d =
.12, was not significant. PDI explained no additional variance in Paranormal Scale scores
beyond that accounted for by the Cognitive-Perceptual factor. It is clear from this pattern of
results that scores on the Paranormal Scale are best predicted by the Cognitive-Perceptual
factor of SPQ-B, and that RTS scores contribute additional significance variance to the

model.
Finally, a series of correlations were conducted between the Cognitive-Perceptual factor and

each of the paranormal sub-scales identified in the Hergovich et al. (2008) study; ESP,

witcheraft and hauntings with superstition and religion (see table 9).

Table 9 Cognitive-Perceptual Factor and Paranormal Scale Sub-scale Correlations

i 2 3 4 5 6
1. Cognitive-Perceptual
2. Hauntings A0 **
3. ESP A8¥E 69%*
4. Witchcraft 2T 61FF 54
5. Superstition 30% 410 3@k 23k
6. Religion 2T 54%F 44%F AT 0%*

The strength of relationship between sub-scales previously found to be strongly associated
with schizotypy (ESP, Witchcraft, and Hauntings) was compared with sub-scales found to be
less strongly associated (superstition and religion). ESP was found to be more strongly
correlated with cognitive-perceptual scores than superstition (Zair = 3.24, p < .001) and
religion (Zgisr = 3.95, p < .001). Similarly, haunting beliefs were found to be more strongly
correlated with cognitive-perceptual scores than superstition (Zgig = 1.79, p = .037) and
religion (Zgisr = 2.61, p = .0045). Witchcraft was not found to correlate more strongly with
cognitive-perceptual scores than superstition (Zgir = 0.46, p > .05) and religion (Zgirr = 0.00, p
>.05).
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Discussion

The results found that paranormal belief was most strongly correlated with the cognitive-
perceptual factor of the SPQ-B. Looking at the composition of this factor it is comprised of
items tapping into atypical cognitions and perceptions (ideas of reference, odd
beliefs/magical thinking, unusual perceptual experiences and paranoid ideation), which are
likely to be important to the development and maintenance of paranormal beliefs. The
cognitive-perceptual factor shares common components with transliminality, for example
magical ideation is measured by both scales. Despite this overlap the RTS was found to
explain addition variance in paranormal belief not accounted for by the cognitive-perceptual
factor. This may because of the breadth of transliminality, it is a construct containing several
underlying psychological domains: (fleeting) hypomanic or manic experience; mystical
experience; absorption; hyperesthesia; positive attitude towards dream interpretation; magical

ideation; and fantasy-proneness (Thalbourne et al., 2003; Thalbourne & Houran, 2005).

Delusional ideation, as measured by the PDI-21, failed to predict additional variance to that
explained by the cognitive-perceptual factor of the SPQ-B and transliminality. Consideration
of the zero-order correlations and each measure revealed the cognitive-perceptual factor to be
more strongly correlated with overall paranormal belief than delusional ideation, Zg;r = 2.81,
p = .003 (one-tailed). No difference was found between transliminality and PDI, Zg = 1.36,
p = .09 (one-tailed), and the cognitive-perceptual factor and transliminality, Zge = 1.18, p
=.12 (one-tailed). The reason for this may be that delusional ideation is a narrower construct
than the cognitive-perceptual factor of the SPB-B (ideas of reference, odd beliefs, magical
thinking, unusual perceptual experiences and paranoid ideation) and transliminality (mystical
experience, magical ideation, fantasy proneness absorption, manic experience, dream
interpretation, and hyperesthesia). Whilst the PDI measures a range of delusions (paranoia:
suspiciousness, persecution and paranoid ideation; grandeur; depersonalisation; reference;
and religiosity), which are clearly important to the origin and maintenance of paranormal
beliefs these appear to be accounted for by the cognitive-perceptual factor and

transliminality.

Comparing participants above and below the median on each of the measures across

paranormal sub-scales revealed interesting findings. Firstly, significant differences were

observed upon each of the nine sub-scales (Hauntings, Alien, Superstition, Other Life,
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Religion, PK, ESP, Astrology, and Witchcraft). Secondly, only slight sub-scale differences
were observed across the cognitive-perceptual factor, delusional ideation and transliminality.
The observed effect sizes were typically within the small range (partial eta-squared between
.01 and .06) (Cohen, 1988). Only differences on the Hauntings, ESP and Astrology scales
consistently produced effect sizes within the medium range (partial eta-squared between .06-
.13) (Cohen, 1988). Finally, similar differences were found on the three measures for overall
paranormal belief, all observed effect sizes were large (partial eta-squared .14 or higher)

(Cohen, 1988); participants above the mean were more accepting of paranormal beliefs.

The cuwrrent study found some support for the findings of Hergovich et al. (2008). Using a
sample of adolescents Hergovich et al. (2008) found that schizotypy was a predictor of some
R-PBS sub-scales (i.e., precognition, psi, witchcraft and spiritualism), whereas sub-scales
measuring, belief in traditional religious contents, superstitious thoughts and belief in
extraordinary life forms were better predicted by paranormal belief scores. This was difficult
to evaluate in the context of the current study because a different measure of paranormal
belief was used to that employed by Hergovich et al. (2008). The closest correspondence was
to compare ESP, witchcraft and hauntings with superstition and religion. Comparing the
correlation strengths of sub-scales revealed that ESP and Hauntings were more strongly
correlated with the cognitive-perceptual factor than superstition and religion. Witchcraft
failed to differ from superstition and religion; all three sub-scales were similarly correlated
with the cognitive-perceptual factor. This difference may be explained the fact that
Hergovich et al. (2008) used a sample of adolescents whereas the current study used an older
more heterogeneous sample. Hergovich et al. (2008) noted that there was some evidence to

suggest that the underlying beliefs of adolescents differ from those of adults.

Overall the results of the current study supported previous research demonstrating a strong
relationship between the cognitive-perceptual factor of schizotypy and paranormal belief
(Genovese, 2005; Hergovich & Arendasy, 2007; Hergovich et al., 2008; Wolfradt et al.,
1999). The disorganised factor was found only to be weakly correlated with paranormal

belief, whilst the interpersonal factor failed to produce a significant correlation. In line with

Hergovich et al., (2008) the current results suggest that the disorganised and interpersonal
factors fail to significantly contribute to the formation and maintenance of paranormal
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beliefs. It is clear as in other studies that paranormal belief is related to positive schizotypy
(Brugger & Graves, 1997; Hergovich et al., 2008; Mohr, Graves, Gianotti, Pizzagalli, &
Brugger, 2001). Clearly, future studies may wish to explore this relationship further by using
exploring differences within positive symptoms (ideas of reference, odd beliefs/magical

thinking, unusual perceptual experiences and paranoid ideation).

The current research project is important because it adds to the existing research exploring
cognitive-perceptual factors associated with the formation and maintenance of paranormal
beliefs. The project provides useful insights into the role of schizotypy, delusional ideation
and transliminality further understanding of the inter-relationships between factors. This is
important because although the SPQ-B, PDI-21, and RTS were developed and originated
separately, in the context of paranormal belief they appear to overlap and compliment each
other. Overall as with similar research, the current work has provided useful insights into the

role of schizotypal ideation (Pizzagalli et. al, 2000).
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Paranormal Belief and Attentional Bias

Abstract

The current study employed the dot probe detection technique to investigate whether
participants high in paranormal belief deploy attention towards paranormal related words.
Participants completed 2 battery of questionnaires consisting of: a measure of paranormal
belief, SPQ-B, PDI-21 and RTS. High and low groups for each measure were created by
performing a series of median splits. A series of 2 (Congruency: congruent, incongruent;
within subjects) x 2 (Dot Position: above, below; within subjects) x 2 (Level, low, high;
between subjects) mixed ANOVAs were conducted. The present study found no evidence of
attentional bias towards paranormal related words. Level of paranormal belief, schizotypy,
delusional ideation and transliminality were not found to affect attentional deployment; no
differences were observed between participants scoring high and low on each of the scales.
The pattern of results was consistent across factors suggesting that paranormal related stimuli

are no more prone to attentional capture than neutral control stimuli.

Introduction

The dot-probe (also referred to as the visual probe, attentional probe, or attentional
deployment task) has frequently been used to assess information processing bias in
individuals with anxiety disorders (Bradley, Mogg, White, Groom & de Bono, 1999; Mogg,
Mathews, & Eysenck, 1992) and phobias (Watts, McKenna, Sharrock & Trezise, 1986;
Wenzel & Holt, 1999). The dot probe utilises the finding that individuals respond faster to a
probe (small dot) presented in an attended rather than an unattended area of a visual display
(Navon & Margalit, 1983; Posner, Synder, & Davidson, 1980). The dot probe procedure has
been extended to measure attentional allocation to threatening stimuli, with studies typically
reporting that anxious individuals are more likely to direct their attention towards threatening
stimuli (for reviews, see Mathews & Macleod, 1994; Mogg & Bradley, 1998). Additionally,
in comparison to non anxious individuals, anxious individuals are more likely to focus

attention towards threatening than neutral stimuli (Wenzel & Holt, 1999).

The Dot probe procedure is well established and consistent across studies. Participants sit in
front of a computer monitor and are asked to focus on a central fixation point. Word pair
members are then randomly presented either above or below the fixation point. Following
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each presentation, one of the words is replaced by a dot. Participants respond to the dot by
pressing a corresponding key on the computer keyboard, indicating whether the presented dot
appeared above or below the central fixation cross; response latency is recorded by the
computer programme. Further word pairs are then presented with above/below the fixation
point and dot position (congruent/incongruent with the threatening stimuli) being
counterbalanced across trials. Trials containing neutral word pairs are often included as

controls.

Results using the dot probe have demonstrated that anxious and phobic participants have an
information processing bias towards threat. For example, clinically anxious participants have
been found to respond faster to probes replacing threatening words than to probes replacing
neutral words. Similarly, Thorpe & Salkovskis (1998) found that spider phobics were faster
to respond to a light when it occurred in the location where threat and the escape stimuli

coincided.

Attentional processing bias has been found to generalise beyond clinically anxious and
phobic individuals (Wenzel & Holt, 1999). For example MacLeod & Mathews (1988)
explored the interaction between trait and state anxiety. They compared students high and
low in trait anxiety at a low (12 weeks before a major examination) and high state anxiety
time (one week before a major examination). MacLeod & Mathews (1988) found that
individuals high in trait anxiety tended to shift attention towards generally threatening
material on both test occasions. A more complex interaction was noted for examination
related stimuli; high-trait participants tended to shift attention towards generally threatening
material on both test occasions. Results for the examination related stimuli were more
complex. Closeness to the examination produced an increase in attentional bias for
individuals high in trait anxiety, and increased attentional avoidance for individuals low in

trait anxiety.

Collectively, this research demonstrates that the dot probe is a well established, reliable and

robust measure of information processing bias. It is for these reasons that the current study

employed the attentional deployment task to explore attentional bias towards paranormal

related material. The dot-probe was selected in preference to the Stroop task because it is

considered to be methodologically superior. Particularly, research using the Stroop task
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examining specific phobias has yielded ambiguous results; phobics failed to demonstrate
increased colour naming latencies to threatening stimuli (Tolin, Sawchuk, Lee, Mount &
Lohr, 1996). An additional criticism of the Stroop task is that the observed colour naming
interference may be caused by a response bias against threat words in addition to attentional
bias (Mathews & MacLeod, 1987). The dot-probe was designed to address this problem;
response bias can not arise because participants respond to a neutral stimulus (dot)
(MacLeod, Mathews, & Tata, 1986).

There have been few previous attempts to explore the relationship between cognitive-
perceptual factors and paranormal belief. One pertinent study was conducted by Crawley,
French, & Yesson (2002). Crawley et al. (2002) predicted that individuals high in
transliminality would be more susceptible to subliminal primes presented as part of a
computerised ESP card-guessing task. This was studied used an innovative procedure where
participants were informed that they were taking part in an ESP card-guessing experiment.
Participants were presented with ten practice trials followed by four blocks of twenty-five
experimental trials. Each block was comprised of five random presentations of each of five
Zener cards (i.e., circle, square, cross, star, and wavy lines). On each trial the computer
programme presented the back of the card to participants; for half of the experimental trials

the card reverse was used to mask subliminal presentation (prime) of the target card.

Crawley et al. (2002) observed that individuals high in transliminality detected a higher
number of correct selections on primed trials than individuals low in transliminality.
Transliminality was also found to be positively correlated with detection accuracy. On the
basis of these findings Crawley et al. (2002) concluded that higher levels of transliminality
were associated with greater sensitivity to visual stimulation. This study clearly demonstrates
that perceptual process can be affected by cognitive-perceptual factors, such as

transliminality.

Noting the findings of Crawley et al. (2002) the present authors investigated whether

paranormal belief and related cognitive-perceptual factors (i.e., transliminality, schizotypy

and delusional ideation) affect attention and the processing of paranormal related stimuli.

Attention was selected because several prominent authors have suggested that the perception

of parapsychological phenomena may be explained by attentional bias (e.g., Houran &
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Lange, 1996a; Lange, Houran, Harte, & Havens, 1996). Thus the main aim of the present
study was to investigate whether believers in the paranormal demonstrate attentional bias
towards paranormal related stimuli (words). It was expected that participants high (vs. low) in
paranormal belief would demonstrate lower reaction times to detect dots in positions
previously occupied by paranormal words. Thus a two way interaction between level of
paranormal belief (high vs. low) and congruency between dot position and paranormal word
location is predicted. The current study also sought to explore whether similar results would
be observed for each of the cognitive-perceptual personality factors associated with

paranormal belief (transliminality, schizotypy and delusional ideation).

Method

Participants

85 participants (63 female and 22 male) aged between 18 and 57 (M = 22.71, SD = 8.65) took
part in the study. Participation in the study was voluntary and all participants were enrolled

on courses at Manchester Metropolitan University.

Materials

The equipment used was: a desktop computer (Intel Core 2, 1.86GHz); the four scales used in
Phase II (Paranormal Belief, see Phase I; SPQ-B, (Raine & Benishay, 1995); PDI-21, (Peters,
Day & Garety, 1996); (Peters, Joseph, Day, & Garety, 2004); and the RTS, (Rense,
Thalbourne, Houran, & Storm, 2000); and a modified dot probe task (MacLeod, Mathews,
& Tata, 1986). (See Phase II materials section for details).

Paranormal Words

The paranormal words used in the current study were generated by referring to existing
measures of paranormal belief (e.g., the ASGS, (Thalbourne, 1995); (Thalbourne & Delin,
1993), the R-PBS, (Lange, Irwin, & Houran, 2000); (Tobacyk, 2004); (Tobacyk & Milford,
1983); the Paranormal Short Inventory, (Randall, 1997); and the unpublished MMU Scale,
(Foster, 2001) and an encyclopaedia of paranormal terms. Terms relying upon specific
previous knowledge were removed and several words were discarded because matches could

not be found for length and frequency (e.g., poltergeist) (Francis & Kucera, 1982).
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Dot Probe Details

The dot probe in the current study contained 64 word pairs; 32 paranormal related words
matched with 32 neutral words (critical pairs) & 32 neutral pairs. Within each critical word
pair paranormal and neutral words were matched for frequency of use (Francis & Kucera,
1982) and word length. Similarly, words in the neutral pairs were also matched for frequency
of use and word length. The 32 critical pairs were divided into four sets for the purpose of
counterbalancing. Each of these sets was then paired with the mode of presentation (e.g., set
one: 8 paranormal words above the fixation point and congruent with the dot; set two: 8
paranormal words above the fixation point and incongruent with the dot, set three: 8
paranormal words below the fixation point and congruent with the dot, set four: 8 paranormal
words below the fixation point and incongruent with the dot). These sets were then rotated
though these conditions so that each set appeared in each mode of presentation equally often.
Words were presented above and below a central fixation cross; the distance from the cross
was 3 ¢cm above and 3cm below. Words remained on the screen for 500msec and one of the
words was followed by a dot. The program recorded the detection latency for each trial. After
the completion of each trial there was a 1 second interval before the next word pair was

presented,

Procedure

All participants were asked to fill in the questionnaire booklet prior to testing. They then
arranged an appointment with the tester. Testing took part in an experimental cubicle. On
arrival participants were asked to sit in front of the computer screen. Once comfortable the
dot probe programme was started by the tester and participants undertook a brief set of

familiarisation trials,

Participants were instructed to focus upon the central fixation cross and informed that words
would be presented above and below the cross. Participants were also told that on each trial a
dot would follow the word pairs and that the dot would appear either above or below the
fixation cross. Participants were asked to respond to the dot using the arrow keys; indicating

whether the dot appeared above or below the central fixation point.

On completion of the familiarisation trials the experimental trials were undertaken.
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At the end of the testing participants were debriefed and thanked for participating.

Results

Reliability analysis and descriptive statistics

The SPQ-B overall was found to have good reliability internal reliability (George & Mallery,
2003); Cronbach’s alpha (o) =.80. The PDI (o = .77) and Transliminality (¢ = .77) were also
found to be acceptable (see Table 1 for summary statistics).

Table 1 Summary Statistics SPQ-B, PDI and RTS

Mean SD Alpha
Paranormal Belief 2.83  0.52 95
SPQ-B 891 453 .80
PDI 6.09 3.75 77
RTS 21.57 420 77

Dot-Probe and Attentional Bias

Median splits were performed on Paranormal Belief and each of the cognitive-perceptual
measures (SPQ-B, PDI and RTS) to produce low vs. high groups. Mean reaction times (in
milliseconds) to detect the dots were calculated for each subject for each mode of
presentation. RTs falling above or below 2 SDs were eliminated as outliers. All scores were
conditionalised upon correct detection of the dot. The RTs were then analysed using a series
of 2 (Congruency: congruent, incongruent; within subjects) x 2 (Dot Position: above, below;

within subjects) x 2 (Level, low, high; between subjects) mixed ANOVA.
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paranormal Belief and Dot-Probe Performance

The means and standards deviations are presented in Table 2.

Table 2 Low vs. high paranormal belief and dot-probe resulis reaction times in ms to the dot
probe when it replaced the paranormal-related words (congruent) and when it replaced the

neutral words (non-congruent). Values are expressed as mean and standard deviation.

Paranormal Belief

Low High Overall
M SD M SD M SD
Congruent Below 452 078 478 119 465 100
Above 461 078 476 115 468 097
Overall 457 074 477 115
Incongruent  Below 458 088 476 105 467 096
Above 450 078 477 122 463 102
Overall 454 080 477 110

No significant main effects or interactions effects were observed. The summary analysis is

presented in Table 3.

Table 3 ANOVA summary paranormal belief and dot-probe performance

Source F df P Mp

Main Effects

Congruency 0.07 1,83 >.05 .001

Dot Position 0.00 1,83 =>.05 000

Paranormal Belief 1.12 1,83 >.05 .013
Interaction Effects

Congruency and Paranormal 0.04 1,83 > .05 .000

Dot Position and Paranormal 0.06 1,83 >.05 001

Congruency and Dot Position 0.56 1,83 =>.05 007

Congruency, Dot Position, and Paranormal 1.39 1,83 >.05 .017
Conclusion

Level of paranormal belief and word type were not found to affect dot-probe performance.
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Schizotypy and Dot-Probe Performance

The means and standards deviations are presented in Table 4.

Table 4 Low vs. high SPQ-B and dot-probe results reaction times in ms to the dot probe
when it replaced the paranormal-related words (congruent) and when it replaced the neutral

words (non-congruent). Values are expressed as mean and standard deviation.

SPQ-B
Low High Overall

M SD M SD M SD
Congruent Below 461 101 469 099 465 100
Above 463 096 474 099 468 097

Overall 462 097 471 096
Incongruent  Below 468 101 466 092 467 096
Above 472 111 454 093 463 102

Overall 470 103 460 089

No significant main effects or interactions effects were observed. The summary analysis is

presented in Table 3.

Table 5 ANOVA summary SPQ-B and dot-probe performance

Source F df p Mo

Main Effects

Congruency 0.09 1,83 > .05 .001

Dot Position 0.00 1,83 >.05 .000

SPQ-B 0.00 1,83 >.05 .000
Interaction Effects

Congruency and SPQ-B 3.21 , > .05 .037

Dot Position and SPQ-B 1.66 . > .05 .020

Congruency and Dot Position 0.65 1,83 > .05 008

Congruency, Dot Position, and SPQ-B 1.03 . > .05 012
Conclusion

Levels of schizotypy and word type were not found to affect dot-probe performance.
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Delusional Ideation and Dot-Probe Performance

The means and standards deviations are presented in Table 6.

Table 6 Low vs. high PDI and dot-probe results reaction times in ms to the dot probe when it
replaced the paranormal-related words (congruent) and when it replaced the neutral words

(non-congruent). Values are expressed as mean and standard deviation.

PDI
Low High Overall
M SD M SO M SD

Congruent Below 465 099 465 102 465 100
Above 471 101 466 095 468 097

Overall 470 097 465 095
Incongruent  Below 468 106 465 086 467 096
Above 466 112 460 092 463 102

Overall 467 106 463 086

No significant main effects or interactions effects were observed. The summary analysis is

presented in Table 7.

Table 7 ANOVA summary PDI and dot-probe performance

Source F df P np2

Main Effects

Congruency 0.08 1,83 =>.05 .001

Dot Position 0.00 1,83 =>.05 000

PDI 0.03 1,83 > .05 000
Interaction Effects

Congruency and PDI 0.02 1,83 >.05 .000

Dot Position and PDI 0.47 1,83 > .05 .006

Congruency and Dot Position 0.61 [,83 > .05 007

Congruency, Dot Position, and PDI 0.01 1,83 > 05 .000
Conclusion

Level of delusional ideation and word type were not found to affect dot-probe performance.

Transliminality and Dot-Probe Performance
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The means and standards deviations are presented in Table 8.

Table 8 Low vs. high transliminality and dot-probe results reaction times in ms to the dot
probe when it replaced the paranormal-related words (congruent) and when it replaced the

neutral words (non-congruent). Values are expressed as mean and standard deviation.

Transliminality

Low High Overall
M SD M SD M SD
Congruent Below 464 091 466 111 465 100
Above 475 093 460 102 468 097
Overall 470 089 463 105
Incongruent  Below 477 099 454 093 467 096
Above 466 104 460 101 463 102
Overall 472 098 457 094

No significant main effects or interactions effects were observed. The summary analysis is

presented in Table 9.

Table 9 ANOVA summary transliminality and dot-probe performance

Source F df p N
Main Effects
Congruency 0.12 1,83 >.05 .001

Dot Position 0.00 1,83 >.05 .000

Transliminality 0.28 1,83 >.05 .003
Interaction Effects

Congruency and Transliminality 0.51 1,83 >.05 .006

Dot Position and Transliminality 0.01 1,83 >.05 .000

Congruency and Dot Position 0.36 1,83 >.05 .004

Congruency, Dot Position, and Transliminality 3.41 1,83 > .05 .039
Conclusion

Levels of transliminality and word type were not found to affect dot-probe performance.
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Discussion
The present study found no evidence of attentional bias towards paranormal related words.

Level of schizotypy, delusional ideation and transliminality were not found to affect
attentional deployment; no differences were observed between participants scoring high and
low on each of the scales. The pattern of results was consistent across factors suggesting that
paranormal related stimuli are no more prone to attentional capture than neutral control

stimuli.

These results are difficult to discuss in the context of previous research because few studies
have explored the relationship between paranormal belief, cognitive-perceptual factors and
attention. Referring to one of the notable examples in this field, Crawley et al. (2002), their
study differed greatly to the current one; they observed a relationship between transliminality
and perceptual sensitivity following the presentation of primes. The current study focused on
attentional deployment and participants were not primed. For this reason one possible future
manipulation is to investigate whether attentional bias is present after participants have been
oriented (primed) towards paranormal stimuli. Certainly, in studies where attention has been
manipulated participants have become more aware of unusual occurrences (Houran & Lange,
1996a) and perceptual experiences (Houran and Lange, 1997). It is thus possible that
attentional bias may be conditional upon the activation of pre-existing knowledge or schemas

that serve to organise and encode incoming information,

One of the difficulties faced by the current study was the paucity of appropriate paranormal
words. The paranormal related word set used in the current study was generated by referring
to existing measures of paranormal belief and an encyclopaedia of paranormal terms. When
selecting the paranormal related words terms relying upon specific previous knowledge were
removed (e.g., Roswell) and several words were discarded because matches could not be
found for length and frequency (e.g., poltergeist). Several of the remaining words, whilst
clearly linked to paranormal phenomena, are also commonly used in everyday language, and
thus display some degree of ambiguity (curse, orb, etc.). This notion is interesting as it further
suggests conditions under which attentional capture may be demonstrated. As many
paranormal related words are frequently used in everyday language, their precise
(paranormal) meaning may become somewhat decontextualised, or the less dominant (even

for those scoring high in paranormal belief). The priming manipulation, suggested above,
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would be one way to assess this; by activating paranormal knowledge or schemas,
participants will be in a state of readiness to interpret ambiguous words in terms of their

paranormal meaning,

In addition, the current study made use of verbal materials. Previous studies on anxiety have
made use of both verbal and visual-pictorial stimuli (Townshend & Duka, 2001). Visual-
pictorial stimuli are likely to be less ambiguous with regard to their referents and thus less
open to multiple interpretations. For this reason, attentional capture may be more apparent or
easier to detect with such stimuli. A direct comparison between verbal and visual stimuli
would be of interest, if information processing differences between these types of stimuli can
be clearly linked to theoretical premises such as how the meanings of words (vs. pictures) are
encoded and accessed. Further, the extent to which differing experimental constraints (such
as priming) impact upon performance across stimulus types would prove informative in this
context. Consequently, subsequent studies may wish to use a visual adaptation of the dot
probe; images could be created that more clearly linked stimuli to paranormal phenomena. It
is evident that much research is required in this area to develop and refine appropriate

stimulus materials.

Attentional bias in the current experiment has been conceptualised as attentional capture.
Aftention consists of multiple component processes (see Posner, 2004) and consequently,
demonstrating a null effect upon one measure of attention does not mean that some bias of
attentional processing is not operating in participants high in paranormal belief. For example,
a distinction between the engage and disengage functions of attention have been noted
(Posner, Inhoff, Friedrich, & Cohen, 1987). The engage function refers to moving ones
attentional focus to some specific spatial location, whilst disengage refers to the ability to
remove and subsequently shift ones attentional focus. Perhaps those high in paranormal beljef
may find it more difficult to disengage or remove their attentional focus from a location in
which a paranormal stimulus has been detected. In this example, believers will demonstrate
increased reaction times to shift attention once captured by a clearly relevant paranormal
stimulus, Overall, the suggestion is straightforward, as multiple processes operate to engage,
shift and disengage attention, then multiple indices of attentional processes may be required
to detect the precise nature of any bias effects. Future research may wish to explore this
distinction in the context of paranormal related stimuli.
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Finally, whilst the dot-probe was selected because it is a well established, reliable and robust
measure of information processing bias results with non clinical individuals have proved less
consistent (Mogg et al., 2000; Schmukle, 2005). For this reason future studies may be advised
to: employ a variety of measures (e.g., dot probe and Stroop); use a range of stimulus

materials (words and pictures); and test across different modalities (e.g., auditory and visual).
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