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ABSTRACT

Recent research has suggested possible relatisistiyween neuropsychological
functioning and belief in superstitious and paramarphenomena. The prefrontal cortex
is of particular interest in this regard, as exeeutunction and the mechanisms
associated with faulty reasoning ability may mamtuperstitious and supernatural
beliefs. The present study investigated the relahg between executive function and
superstitious and paranormal beliefs, in ordexen@ne the extent to which the
executive function abilities of individuals who sgbibe to such beliefs differs from that
of individuals who do not believe in such phenomértee sample consisted of 43 male
and female university students, between the ag24 ahd 28, from various ethnic
groups. A non-experimental, cross-sectional, betmsedjects, correlational mixed
methods design was employed. Quantitative datacoléexted using a demographic
questionnaire, a Modified Paranormal Beliefs Sdhle Neuroticism subscale of the
NEO PI-R and an executive function and logical oeasy test battery. Qualitative data
was collected by means of interviews. Few significorrelations were found between
demographic variables and superstitious and pansaldreliefs, Neuroticism and
executive function scores respectively. RelatigpsHietween Neuroticism and
superstitious and paranormal beliefs were minifBath positive and negative
correlations were found between superstitious amdrprmal beliefs and executive
function scores, suggesting that other neuropsggicdl factors may underlie illogical
beliefs. Qualitative data revealed that supersiitiand paranormal beliefs were
perpetuated because of their links to familial emwment and culture and beliefs assisted
individuals in managing anxiety about the unknownristilling a sense of control over
the future. These results suggest that other neycbplogical mechanisms, such as
emotion, may play a more significant role than exiee function in superstitious and

paranormal beliefs.

Keywords: executive function; superstitious beliefs; paramalrbeliefs; personality
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CHAPTER ONE
1 INTRODUCTION TO THE STUDY

Various superstitious beliefs exist in culturesusund the world and are diverse in both
their nature and origins. Many superstitions cargito affect the daily lives of modern
individuals, centuries after the formation of sbehiefs (Wiseman & Watt, 2004). South
African society presents an interesting and divemsgbination of superstitions, because
of the country’s multicultural nature and the imflhce of both Western and a traditional
African superstition, but very little research leaplored the nature of the seemingly
irrational beliefs which exist in the various Souéttiican cultures (Peltzer, 2002; Peltzer,
2003).

Psychological research pertaining to this areataationally focussed on the association
between certain personality traits and charactesisind tendencies towards superstitious
and paranormal beliefs (Peltzer, 2002; Thalboubumbar & Delin, 1995; Wolfradt,
1997). More recent research, however, has beginvéstigate possible links which may
exist between neuropsychological functioning anéeba superstitious and paranormal
phenomena (Brugger & Mohr, 2008; Wain & SpinellaQ?2). Of particular interest to
neuropsychologists is the prefrontal cortex, asetee function and the mechanisms
associated with faulty reasoning ability may plapke in maintaining superstitious and

supernatural beliefs (Einstein & Menzies, 2004).

The prefrontal cortex has been the subject of atgteal of neurological and
neuropsychological interest, based on the sigmificale which this area of the brain
plays in the broad range of “cognitive processesl@havioural competencies” (Chan,
Shum, Toulopoulou & Chen, 2008, p.201) which aréectively referred to as executive
functions. This area of the brain is thus respdadir monitoring, adapting and
controlling behaviours (Chan et al., 2008). Muclhha research which has been
conducted in this area has focussed on gainingndarstanding of the various executive
function mechanisms and the effect which damagdkeddrontal and prefrontal cortices
has on behaviour, attention, planning and othenitiwg processes, especially due to the
severe consequences which dysfunction within anthde to these areas has on



everyday social and cognitive functioning (Bech&amasio, Damasio & Anderson,
1994).

By studying the formation and maintenance of imadil beliefs, neuropsychologists hope
to gain a better understanding of how other tygdsebefs arise in neuropsychologically
healthy individuals. The conclusions drawn fromhstesearch may help to inform
understandings of pathological thought patternsteatiéfs and serve to explain certain
adaptive mechanisms of cognition, such as cregfiBitugger & Mohr, 2008). This study
therefore investigated the nature of the relatignbktween executive function and

superstitious and paranormal beliefs.



CHAPTER TWO
LITERATURE REVIEW

2.1 The Prefrontal Cortex

The cerebral cortex accounts for 80% of the hunramis volume, and comprises two
cerebral hemispheres, each of which is divided fiotio areas, known as the parietal,
occipital, temporal, and frontal lobes respectiv€lgmposed of numerous sulci and gyri,
the cerebral cortex controls higher cognitive psses, receiving and analyzing
information from the sensory system and then pingscategorizing, assimilating,
storing and utilizing this input as necessary (@él, Spiers & Culbertson, 2008). The
cortex as a whole is arranged hierarchically, \Wwitfher levels representing functions
which are increasingly directed towards integratifgrmation (Fuster, 2001). Thus,
particular areas of the cortex are specializegpfocessing certain types of information —
for example, the anterior parietal lobes processatosensory input, while the temporal
lobes are responsible for dealing with auditorpiniation. Broadly, the processing of
sensory information is carried out by the occipiparietal and temporal lobes, while the
frontal lobes are generally responsible for motiivdtly and further subdivided into the
motor, premotor and prefrontal cortices (Kolb & \&tmaw, 2009). The prefrontal cortex
represents the uppermost level of the corticaltiondierarchy, “dedicated to the
representation and execution of actions” (Fus®@0,12p.319), and consists of the
dorsolateral, orbital and medial frontal corticEse orbital and medial cortices are
concerned with emotional behavioural responseshRoWhishaw, 2009), while the
dorsolateral region is involved in the cognitivegesses associated with “the temporal

organization of behaviour, speech, and reasor{fagster, 2001, p.319).

2.2 Executive Function

Executive function is the broad term used to ctiNety refer to both the emotional and
logical components of the activities of the pretedrcortex (Chan et al., 2008 xecutive
functioning is a multidimensional neuropsychologjmancept (Suchy, 200%nd consists

of a number of behaviours and mental processdsiding “verbal reasoning, problem-
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solving, planning, sequencing, the ability to simstdtention, resistance to interference,
utilization of feedback, multitasking, cognitiveeKibility, and the ability to deal with
novelty” (Chan et al., 2008, p.201). These absifignction ‘Only when the novelty

and/or complexity of a givesituation precludes an automatic, routine respo(fSethy,
2009, p.106) and therefore require a certain gtyaotienergy when they are engaged.
Executive function abilities mature over time, las prefrontal cortex develops, with
studies revealing that the prefrontal areas obtlaen do not achieve “full maturity until
adolescence” (Fuster, 2001, p.319), as individdelelop increased competence in their
ability to plan, ignore distracting stimuli and exa level of control over impulses
(Bunge & Wright, 2007). The “maturation of adult4g cognition involves first an
integration of childhood compensatory network witht of the more mature performance
enhancing regions, and next an increase in lodedizavithin those necessary regions”
(Bunge & Wright, 2007, p.243), as the strength iatidcacy of connections within the
brain increase, while myelination and pruning aom as the individual develops
(Zillmer et al., 2008). Thus, the executive funotmapabilities of children are very
different to those of adults, because of the dgrakntal pattern of improvement of

executive function.

Theories of neural plasticity suggest that chamgéise organisation of the brain are
possible, however, even in adulthood. Researcipfeominantly investigated the
mechanisms of plasticity by studying the effectplakticity on lesions in patients
recovering from strokes. A number of potential n@tdbms have been examined in this
regard. Decreases in the activity of inhibitoryeimeurons between cortical and
peripheral neuronal connections may allow for &tton to occur along previously
unused neuronal circuits. Synaptic strengthenirgnal sprouting, formation of new
synapses and dendritic sprouting may also allownéarral plasticity and the potential to
change or recover functioning. Experience depenplasticity has also been investigated
and represents “the ability of tlaeult brain to adjust itself to changes in environmental
conditions” (Huttenlocher, 2002, p.176). Environt@m®@nrichment may therefore result
in organisational changes within the brain, in oese to stimuli. Higher cortical

functions, such as those associated with the prifrgortex, are dependant on
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environmental stimuli and this suggests that tleesas may be especially capable of
plasticity. Little research has been conducted inéomechanisms of neural plasticity

associated with the prefrontal cortex, however {ghlocher, 2002).

A number of models of executive function have bgeggested, with the majority of
these theories based on the premises suggesteadrilay Wwho asserted that the frontal
lobes are responsible for “programming, controliamgl verifying activity” (Ardila, 2008,
p.92). According to Luria, the prefrontal cortexsjgecifically involved in directing and
adjusting cognitive processes and behaviour, aisdiiom this theory that the concept of
executive function originated (Zillmer et al., 2008 great deal of research has been
conducted on executive function and its numerodwidual components, such as
memory, attention, and goal-directed behaviour.ofises have also extended Luria’s
original model, providing more complex explanatiafithe mechanisms associated with
executive function. Fuster (1997) proposed a tealpotegration framework, asserting
that the three primary tasks performed by executiaetion relate to inhibition, working
memory and set attainment, while Stuss, Shallitexander & Picton (1995) and Stuss
et al. (2005) expanded existing theories regardttention, positing seven anterior
attentional functions, maintained by the reticuetivating system and certain areas of

the thalamus.

A cognitive neuropsychology model of executive fiimaing, in the form of the
supervisory attentional system model was posite8Hhmilice and Burgess in 1991. This
theory proposes that executive function is resgd@gor “working memory; monitoring;
rejection of schema; spontaneous schema generatioption of processing mode; goal
setting; delayed intention marker realization; apgodic memory retrieval’ (Burgess &
Alderman, 2004, p.192). The supervisory attentigyatem model has subsequently been
expanded by Burgess (2000) to explain both mukitsand the motivational aspects

which affect the performance of behaviours assediatith executive function.

Despite involvement in the maintenance and comtrekecutive functions, the prefrontal

cortex it is not singularly responsible for thest\aties, as other areas of the brain,



12

including both cortical and subcortical regionsogblay a role in directing and regulating
behaviour and cognitive processes (Ardila, 200&,z238ga, Ivry & Mangun, 1998;
Heyder, Suchan & Daum, 2004). Alexander, DeLongt&c® (1986) proposed a theory
of dorsolateral prefrontal circuits, which involgathways between the prefrontal cortex
and both the basal ganglia and thalamocorticakal@xander et al., 1986; Alexander
& Crutcher, 1990). Further research has implicatedore complicated network, which
involves circuits connecting structures such asctireex, globus pallidus, striatum and
thalamus, in sustaining activity in the prefrorgaitical regions (Miller & Cohen, 2001).
These circuits play a significant role in execufiwvactions such as inhibition, task
management, multitasking and set shifting (Heydeat.e2004).

Executive function allows individualdd make choices and to engage in purposeful,
goal-directed, and future-oriented behavior” (Sy@809, p.106), which are distinct
from the “innate, hard-wired drives and reflexesyeell as from over-practiced,
overlearned, and prepotent responses” (Suchy, 20006) characteristic of individuals
who have suffered damage to the complex executivetion systemdamage to the
prefrontal cortex frequently impairs executive ftioe more than any other mental
activity, influencing a diverse range of behaviounslividuals who have suffered frontal
cortex damage are often found to be “disinhibisatially inappropriate, misinterpreting
others moods, impulsive, unconcerned with the aqueseces of their actions,
irresponsible in everyday life, underestimating seeousness of their condition (lack of
insight), and showing a poor sense of initiativé&guin, 2004, p.185). These symptoms
are generally described as indicative of a “frostaldrome.” The existence of a frontal
syndrome has been supported by a number of studiest frequently conducted on
individuals who have suffered some form of braimedge (Ardila, 2008) - which have
assisted in further defining the association betneecutive function and the prefrontal
cortex. Research has illustrated that individuaie Wwave suffered prefrontal cortex
injuries experience difficulty in making decisionkich are based on estimations,
especially in cases where “an exact calculatioimeffuture outcomes is not possible”
(Bechara et al., 1994, p.13). Thus, while thesesiddals can hypothesize about the

potential outcomes and consequences of their a;tibay struggle to translate these



13

strategies into action — a phenomenon which rendasteble over time, as retesting both
one month and six months later revealed similarltesThese findings support theories
about the role which the prefrontal cortex playplemning and executing appropriate
behaviours and decision-making processes (Bechatg €994). Research conducted by
Stuss, Floden, Alexander, Levine & Katz (2001) mahividuals with frontal lobe lesions
illustrates that the frontal cortex plays a sigrafit role in maintaining goal-oriented
behaviour, working memory, the inhibition of respesa and behavioural selection
processes and cognitive flexibility, illustratirgetdiversity of the responsibilities of
executive function. Recent research by Duffau (20idwever, suggests that the
symptoms associated with frontal syndrome cana@isar as a result of disruptions
within the cortical and subcortical areas of tlental-occipital fascicle, as well as the
frontal lobes. Cases of left or right frontal lotmuies which did not result in “frontal
syndrome” have also been reported. These resygestithat the functions typically
associated with the prefrontal and frontal cortices/ not be as localised as initially
thought (Duffau, 2011).

2.3 Assessment of Executive Function

Executive function may be measured by a numberadgsses, including “the clinical
interview, assessment through questionnaire adtraticgn, neuropsychological tests,
and behavioural and functional assessment” (Bur§esislerman, 2004, p.185). The
assessment used will depend on both the indivicadlucting the investigation and the
aims of the evaluation, whether they are for resepurposes, to gain clinical
information about an individual or to assess theneaor extent of potential brain
damage. Different tests typically evaluate one orevaspects of executive function, such
as working memory, attention or behavioural inhdoif and are designed to test the
capabilities of the individual undergoing the assesnt. Additionally, assessments may
be designed for use with individuals who have eidreexecutive function impairment,
disability or handicap (Chan et al., 2008). Neumging techniques may also be used
simultaneously, in order to monitor cognitive aitfiwhile the assessment task is being
completed (Ardila, 2008; Krain, Wilson, Arbuckleagtellanos & Milham, 2006).
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Numerous neuropsychological tests have been deselimpassess executive function.
Research suggests that the majority of neuropsggrsts favour the Wisconsin Card
Sorting Test (Baddeley, 1996, Barcelo & Knight, 2pButler, Retzlaff & Vanderploeg,
1991; Rabin, Barr & Burton, 2005; Reitan & Wolfsd®94; Strauss, Sherman & Spreen,
2006; Stuss & Benson, 1986; Stuss and Levine, 2@08umber of other
neuropsychological measures of executive functimiyding the Rey-Osterrieth
Complex Figure Test, the Cambridge Neuropsycholddiest Automated Battery, the
Cognitive Estimation Test, the Halstead Categorst,Ttee Delis-Kaplan Executive
Function System, the Design Fluency test, the Peet Test, the Hayling & Brixton

test, the Ruff Figural Fluency test, the Self-OedkPointing Test, the Stroop test and the
Verbal Fluency test, are commonly utilised by n@sgaehologists (Rabin, Barr &

Burton, 2005; Strauss et al., 2006). The diverseraaf tests has, however, lead to
uncertainty regarding the assessment of execuiivetibn. Concerns have been raised
regarding the construct validity of executive fuasttests (Miyake, Emerson &
Friedman, 2000a; Strauss et al., 2006). Tasks siagesxecutive function do not
measure this variable in isolation from other ctigaiabilities (Miyake et al., 2000a),

and problems related to “task impurity” (Strausalet2006, p.405) may emerge. Results
obtained from measures of executive function mayatore be influenced by other
cognitive abilities, which may themselves be imgdi(Miyake et al., 2000a). Failure to
select executive function measures on the bagsyafhometric properties also presents a
significant construct validity problem, as cliniog&have instead been found to favour
face validity (Kafer & Hunter, 1997; Miyake et &2000a; Miyake et al., 2000b).

Problems regarding the reliability of measuresxaoative function have also emerged
(Lowe & Rabbitt, 1998; Rabbitt, Lowe & Shilling, @0). This may be due to the reliance
of these tests on “novelty and high attentional @eds” (Strauss et al., 2006, p.406).
Lowe & Rabbitt (1998) argue that low reliabilities measures of executive function
may be related to the extent to which individuadselop a suitable approach to achieve
success in the tasks presented to them. Failaehieve a successful approach — or the

absence of an approach altogether — may impaioeaince on subsequent tests.
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A number of suggestions have been made regardigg @famproving both the construct
validity and reliability of measures of executivettion. Executive function consists of a
diverse range of abilities (Chan et al., 2008; Mg/at al., 2000b), and this must be taken
into account within the assessment process (Migale., 2000a; Strauss et al., 2006).
With regard to construct validity, it is essentlzdt clinicians select instruments which
will assess specific executive function abilitidslditionally, diagnosis of dysexecutive
syndromes should not be made based on performanasingle task. Using a number of
measures of the same ability in the assessmentgsadll also address the reliability
issues associated with executive function testsptoe degree (Miyake et al., 2000a;
Strauss et al., 2006).

2.4 Superstitions and Paranormal Beliefs

Superstitious beliefs and practices occur in moktices (Campbell, 1996; Jahoda, 1969)
and may be defined as beliefs in “paranormal onalous phenomena that are
incompatible with scientific explanation” (Wain &#ella, 2007, p.137). Paranormal
refers to “phenomena, which, if true, violate bdsrating principles of science”

(Dudley, 1999, p.1058). Superstitions generalletake of two forms, being either
negative or positive in nature. Negative supeosigtiare those beliefs that reflect the idea
that “certain behaviours (e.g., breaking a mirmrpmens (e.g., seeing a black cat) are
magically associated with unlucky and potentiabyrhful consequences” (Wiseman &
Watt, 2004, p.1534), while positive superstitions those beliefs which involve
behaviours which are thought to encourage goodadmnckdeter misfortune (Wiseman &
Watt, 2004). Furthermore, it is important to ndtattwhat makes superstitious
behaviours different from other actions is “theividual’'s belief that the cathartic

activity is directly linked in some manner with tlesired outcome, in other words the
presence of a belief that what the individual ismadawill influence that outcome in a
desired fashion” (Campbell, 1996, p.155). Littlfetence appears to exist between
superstitious and religious beliefs, with some aedeers defining them in almost
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identical manners (Wain & Spinella, 2007). Religibowever, may be defined as a way

of forming meaning in the face of uncertainty (Besn1997), consisting of

stories of transcendence; of another realneality; of superhuman/supernatural
being(s) that have the power to help (or toriahumankind. The recognition of
human limitation—of finitude—in face of theeixorable processes of nature that
eventuate in death, and the transcendingosfthimitations by postulating
(recognizing/assuming) the existence of a supean source of power on which
humans can draw, is what religion is essdntal about. (Barnes, 1997, p.377).

It is evident that understanding the basis of sstggEms and the tendencies of individuals
to engage in such beliefs and behaviours has gezsan area of interest within the field
of psychology and a number of different theoriegehlaeen suggested in an effort to
explain superstitious thought. Both Freud and Juogited hypotheses for the existence
and practice of superstitions, while Skinner assetiat such beliefs occurred as the

result of an erroneous learning process (Campb2d6).

Despite the spread of secularism and empiricismadern society, these seemingly
irrational beliefs have remained and continue ftménce the thoughts and behaviour of
individuals in their everyday lives (Campbell, 1996 is important to note that, although
superstitions are culture-specific, “not all indivals in a given culture subscribe to the
same beliefs” (Wain & Spinella, 2007, p.136). Betwand within-group variations thus
exist, and the presence of such differences hasdajuestions regarding the factors
which might influence superstitious and paranorbsdiefs. Thus, for example, the
effects of age on superstitious and paranormagtsdiave been investigated. Research
by Wolfradt (1997) and Aarnio & Lindeman (2005) ealed no significant differences in
belief with regard to age. Other studies, howelkiave found that these beliefs are
influenced by age, with younger individuals beingrenlikely to subscribe to beliefs of a
superstitious or paranormal nature (Irwin, 2000hdayk, Pritchett & Mitchell, 1988b;
Torgler, 2007; Vyse, 1997). This may be becausageuindividuals are more likely to
engage with beliefs of alternative and eccentricres, as their lives are more likely to
be characterised by feelings of unpredictabilityareling the future. Superstitious and

paranormal beliefs thus represent a way of medjdahie unease which might be linked to
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the absence of control over the future (Malinow&ki27 and 1948, cited in Torgler,
2007). Younger individuals may also be more indit@vards such beliefs because they
possess less life experience, scepticism and regpliy than their older counterparts
(Vyse, 1997). Additionally, superstitious and pamamnal beliefs may help to provide a
sense of meaning in the seemingly erratic worldclyoung people may encounter
(MacDonald, 1995).

Research into the effects of gender on superstitimliefs has yielded mixed evidence,
with some studies arguing that women are moreylitebelieve and act in accordance
with superstitious and paranormal beliefs (Aarnihi&deman, 2005; Clarke, 1991,
Irwin, 1993; Wolfradt, 1997). Wiseman & Watt (20Géund that this trend was reflected
with regard to both positive and negative supéosist, as women subscribed to both
types of superstition significantly more strondhamh men. Other research, however, has
found that men are more likely than women to repgperiences of a paranormal nature
(Houran, 1997; Vitulli & Luper, 1998). In two stwedi conducted in South Africa by
Peltzer (2002 and 2003), no significant differeneeisted between males and females

with regard to superstitious and paranormal beliefs

Ethnicity represents another factor which has beesstigated with regard to
superstitious and paranormal beliefs. Some studigs found that differences in the
extent to which these beliefs are held do exist@kthnic lines (Emmons & Sobal, 1981;
Tobacyk, Miller, Murphy & Mitchell, 1988a). Otheesearch by Rogers, Qualter, Phelps
& Gardner (2006), however, has failed to find sdidferences between ethnic groups.
The relationship between religion and superstitaud paranormal beliefs has proved to
be similarly complicated. Research has shown tidividuals who hold strong religious
beliefs may hold few superstitious and paranorneééfs, while those who are less
religious may be more superstitious (Emmons & SAB8ll; Tobacyk & Wilkinson,
1990). Other research however, suggests that theils who are more religious may
also be more inclined to hold superstitious andparmal beliefs (Orenstein, 2002),
while some studies have failed to find any relalop between religious and

superstitious and paranormal beliefs (Rice, 2008& nature of the relationship between
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beliefs in superstitious and paranormal phenomedaeligious beliefs represents an
area which requires further attention, in ordeesgtablish whether the types of beliefs
which underlie superstitious and paranormal bebeid religious beliefs are similar or
distinct (Emmons & Sobal 1981; Orenstein, 2002eR&003; Tobacyk & Wilkinson,
1990).

A number of other factors have been found to imfbeeindividual belief in superstitious
and paranormal phenomena. Beliefs may be maint&ipgeérsonal and situational
variables which alter logical thought patterns. &oample the extent to which one’s
culture subscribes to such beliefs has been foube influential with regard to
individual beliefs. Beliefs may be accepted astiegite and justifiable because they are
held by other members of one’s culture and bectheseare intricately related to day to
day activities. Similarly, beliefs held by famsi¢end to be passed on to younger
generations, who may readily accept these belgefsaa of their family’s outlook on
reality (Akande, 2010; Jahoda, 1969; Rudski, 20@djacyk & Milford, 1982; Williams

& Irwin, 1991). A lack of awareness regarding orgiperstitious and paranormal beliefs
has also been found to occur, whereby individualsehnternalized these beliefs to such
an extent that they do not engage in reasoningites to attempt to disprove their
beliefs and therefore may perform behaviours rdladesuperstitious beliefs as a matter
of routine (Gmelch & Felson, 1980; Keinan, 2002).

Research also suggests that individuals may at¢ribositive occurrences to luck and
believe that later successes are also the reslitlkfeven when later events are
unconnected and unrelated to the first event (D&rkeeedman, 1997; Kramer & Block,
2008). Belief in superstitious and paranormal pineeroa as capable of fostering good or
bad luck can perpetuate a self-fulfilling propheaihereby positive or negative results
are achieved as a result of an individual's beliatsthese beliefs may influence self-
belief, motivation and influence performance orksadeinan, 2002). The reduction of
anxiety levels may also foster positive resultands/iduals may rely on superstitious
and paranormal beliefs and rituals to reduce aiesietbout the future, as these beliefs

and actions may suggest to the individual that fhessess a certain level of control over
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future outcomes (Irwin, 2000; Wiseman & Watt, 2QC)ccesses or failures may be
attributed to certain superstitious and paranophahomena, such as good or bad luck.
The individual may therefore be able to conceivewants in a particular way, and in
cases of misfortune or failure, they may be absbbfaesponsibility (Case, Fitness,
Cairns & Stevenson 2004).

2.4.1 _The relationship between superstitious@aranormal beliefs and personality

Research has investigated the extent to which paligptraits influence the degree of
superstitious beliefs and behaviours which indigidiengage in. Neuroticism has thus
been found to correlate positively with superstis@nd paranormal beliefs (Thalbourne
et al., 1995; Windholz & Diament, 1974; Wiseman)20Wiseman & Watt, 2004,
Wolfradt, 1997). Research has also shown that pali$p traits may influence the extent
to which individuals believe themselves to be luokyinlucky. Thus, for example,
individuals who considered themselves to be luckyeamore likely to score highly the
dimensions of Openness to Experience and Extraretsan individuals who believed
themselves to be unlucky (Wiseman, 2003). Otherareh has suggested that
“paranormal and superstitious beliefs may devetoanxious individuals with a strong
need for control, in an attempt to overcome pegstincertainty in their surroundings”
(Wiseman & Watt, 2004, p.1534), while dissociatidhe “structured separation of
mental processes (e.g. thoughts, emotions, conatiemory, and identity) that are
ordinarily integrated” (Spiegal & Cardena, 19913GY) — has been found to play a
significant part in the extent to which individuasperience paranormal beliefs, with
high levels of dissociation having been found toelate with increased levels of
paranormal beliefs (Irwin, 1994; Wolfradt, 1997heTarea of research which has proved
to be the most conclusive relates to the role pésstitious behaviours in obsessive-
compulsive disorder. Superstitious thought pattardbehaviours are common in
individuals who meet the diagnostic criteria fasttlisorder (Einstein & Menzies, 2004),
possibly because “superstitious beliefs and belhswviay represent attempts to control
circumstances and situations that are perceivée teeyond one’s control” (Wain &
Spinella, 2007, p.137).
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2.5 Superstitious and Paranormal Beliefs in South fica

South Africa is an extremely culturally diverse ntry, with multiple cultural and ethnic
groups (Elion & Strieman, 2001). Consequently, demariety of superstitious and
paranormal beliefs exist. Notable differences ebéttveen those superstitions which are
inherent to African cultures and those which aresi&e in origin (Akande, 2010). While
traditional Western superstitions, such as bad hetkg associated with black cats or
breaking a mirror, continue to be practiced in 8dAfrica (Peltzer, 2003), African

superstitions continue to exist alongside theset&esuperstitions. As a result,

The supernatural seems to be part argkpaf everyday life amongst blacks in
South Africa, which is in contrast to thelief in the Western world that
supernatural is irrational and naive ssiteons that inhibits scientific
processing. Belief in magic and the sikedarrational thinking is still being
held in high esteem in some parts of&frecan continent. People still believe
in the use of traditional healers whd@en religious rituals with substances
such as roots, herbs, bark, stems, sta@other plant and animal materials
(Akande, 2010, p.8).

Little research has been conducted into the roteaditional South African superstitions
and paranormal beliefs, despite the significant waich beliefs in the paranormal play
in both the broad arena of everyday life and inerspecific contexts, such as
explanations of psychopathology (Lebakeng, Sedugédghgle, 2002). Research has
indicated, however, that “fear of unknown and sopgirral phenomena seem to be
greater amongst black South Africans” (Akande, 2@il8) and superstitious practices
continue to be prevalent, especially in rural aéabakeng et al., 2002). Interestingly,
some research regarding the relationship betwesopaity factors and superstitious
beliefs in a South African sample has found thamti@ary to Western populations, high
levels of superstitious and paranormal beliefs vessociated with high levels of
Extraversion and negative associations existeddstvguperstitious and paranormal

beliefs and Neuroticism (Peltzer, 2002).
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2.6 Neuropsychological Explanations of Superstitimiand Paranormal Beliefs

Neuropsychological research has begun to investigatiential links which may exist
between superstitious beliefs and behaviours antbblogical processes, with the
prefrontal cortex having presented an area of @dar interest (Wain & Spinella, 2007).
Neuroimaging research has shown that the prefraotéx plays a significant role in
logical reasoning, and as a result of this, theaichpvhich this area has on cognitive
processes - particularly those related to bothcldgind abstract reasoning — has begun to
be explored (Bunge, Wendelken, Badre & Wagner, 28@veck, Goel & Smith, 2004).
The study of superstitious and paranormal beliedg help to inform explanations of

how everyday beliefs and ideas are formed in nayapologically healthy individuals.

It is particularly important to note that healtimpn-patient individuals have become the
focus of this area of research, due to “the cogmitieuropsychiatric approach to belief
formation [which] has directed the spotlight ofeaittion in too focused a manner on a
particular subset of delusional beliefs that hawveorrespondence in the healthy mind”
(Brugger & Mohr, p.1291, 2008). Through this chaimgéocus, research hopes to explain
the ways in which both maladaptive thought procgsssuch as faulty reasoning - and
adaptive cognitive mechanisms - such as creativityprk, in neuropsychologically
healthy individuals (Brugger & Mohr, 2008).

Research investigating the relationship betweeerstifous and paranormal beliefs and
reasoning ability has presented mixed results. Nieki (1985) found a significant
relationship between belief in paranormal phenonasthsyllogistic reasoning ability.
Thus, higher levels of belief in the paranormal evassociated with a higher error rate on
the reasoning test presented to participants (\Miekg 1985). Hergovich & Arendasy
(2005) found that scores on tests measuring dritivaking ability did not correlate with
paranormal beliefs. Reasoning ability, however, feasd to correlate with paranormal
beliefs, especially with regard to those varialalesociated with traditional paranormal
beliefs and New Age philosophies (Hergovich & Arasy, 2005). The distinction
between critical thinking and reasoning abilityngortant as research has found that

differences in levels of paranormal beliefs in induals may be associated with general
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critical thinking ability, rather than reasoninglap (Hergovich & Arendasy, 2005;
Musch & Ehrenberg, 2002).

Education has been shown to play a significantiroleoderating superstitious and
paranormal beliefs. Higher levels of educationaten associated with less extensive
belief in superstitious and paranormal phenomeris @Alcock, 1982; Torgler, 2007).
Research thus suggests that “university students leas paranormal beliefs than
students of lower educational levels because #tkication provides them with critical
thinking abilities” (Aarnio & Lindeman, 2005, p.18p

With regard to specifically investigating the etfe€ executive function on superstitious
and paranormal beliefs, Wain & Spinella (2007) fdimverse correlations between
superstitious and paranormal beliefs - as measwyrélde Paranormal Beliefs Scale - and
scores on the Executive Function Index. These tesubgest that a relationship may
exist between increased belief in superstitiousgardnormal phenomena and poor
cognitive organisation, restricted cognitive flaktly and increased impulsive tendencies
(Wain & Spinella, 2007).

Hemispheric differences have also been found tst &th regard to executive function.
The right prefrontal cortex has also been founble@specially sensitive to disturbances
in expectations created by associative learningt¢Rer et al., 2001), a process which is
associated with cognitive flexibility. Thus, givére role which executive function plays
in logical and abstract reasoning, organisationlidg with novel stimuli, adjusting
behaviour to feedback and problem-solving (Chaad.eR008), superstitious and
paranormal beliefs may be the result of faulty ¢tigms associated with these processes.
Research also suggests that executive dysfunctagnphay a significant role in
accounting for delusional beliefs involving confédiion (Papagno & Baddeley, 1997,
Cunningham, Pliskin, Cassissi, Tsang, & Rao, 1997).
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2.7 Rationale

Given the results presented above and the debaté Wwas arisen with regard to the
distinction between general critical thinking alyiland reasoning ability (Hergovich &
Arendasy, 2005; Musch & Ehrenberg, 2002), the priestidy sought to investigate
potential links between neuropsychological funatign with particular reference to
those reasoning abilities associated with execttimetion - and superstitious and
paranormal beliefs, in a neuropsychologically eatample. The influence of
personality on superstitious and paranormal beliefs also taken into account. The
research was innovative in that it aimed to ingegé the neuropsychological
underpinnings of superstitious and paranormal feeliea country which is culturally
diverse and influenced by both Western and traatié\frican viewpoints. Furthermore,
the research aimed to explore the meaning whictetbaperstitious beliefs hold for
individuals and the underlying rationalisations g¥hindividuals utilise to support their
beliefs, in order to gain an understanding of #lewance and significance which they

hold and the manner in which individuals comprehtrede seemingly irrational beliefs.

2.8 Research Aims

This study aimed to examine the extent to whichnngropsychological profile of
individuals who subscribe to superstitious and pamnaal beliefs differs from that of
individuals who do not believe in paranormal pheaomor do not practice common
superstitious behaviours, in a South African cont8pecifically, this research aimed to
investigate potential relationships which may ekistiween cognitive ability, in the form
of executive function, as a function of the prefedrcortex, personality factors and
superstitious and paranormal beliefs, in a sampieorologically intact South African
adults, to determine whether differences in newrcpslogical profiles and personality
are associated with varying levels of superstitiaod paranormal beliefs. While
primarily a replication study, based on the methaskd by Wain & Spinella (2007), the
study also aimed to examine the meaning which stipeus and paranormal beliefs hold
for individuals and the underlying reasoning whig&intains these seemingly beliefs
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2.9 Research Questions

1.

Is there a relationship between the prefrontalecoeixecutive function of individuals
and superstitious and paranormal beliefs in a sawiphon brain-damaged South
African adults from various cultural backgrounds?

Does personality affect the extent to which indists believe in and behave in
accordance with superstitious and paranormal Isélief

What are the underlying meanings which supersstand paranormal beliefs hold

for individuals and how do they rationalise theatief in these phenomena?
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CHAPTER THREE
METHOD

3.1 Research Design

The study took the form of a non-experimental, sy®sctional, between-subjects,
correlational design, employed both quantitative qualitative data gathering and data
analysis techniques in the form of a mixed mettetddy utilising an explanatory
sequential strategy (Greene, Caracelli & Grahar9;19ashakkori & Teddlie, 2003;
Whitley, 2002).

3.2 Sample and Sampling

The sample consisted of 43 adults, between thead&sand 30 years, who were
studying at the University of the Witwatersrandteg time at which the study was
conducted. The age criterion was important becatidevelopmental issues associated
with executive function (Fuster, 2001; Bunge & Witig?007). An adult sample thus
avoided any extraneous variables associated webutive control development which

might be present in a sample composed of younglriduals.

Individuals were selected for the study by mears cdnvenience sampling process
(Whitley, 2002). Undergraduate and postgraduatestis from the University of the
Witwatersrand were invited to participate in thega@rch by means of emails which were
forwarded to students by course co-ordinatorsubhedl in the email was a subject
information sheet (Appendix A) which detailed thms of the research and what would
be required of individuals should they wish to g#pate in the study. Further
participants were recruited by visiting a numbeuondflergraduate lectures, where the
researcher was given permission by lecturers titeistudents to participate in the study.
Individuals who volunteered contacted the researglaeemail and a suitable time was

arranged with each participant for testing to tpleee.
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It was important that the individuals who partidgzhin the study had not suffered any
form of severe brain damage, particularly in teohfontal and prefrontal cortex
injuries, as the study aimed to investigate exgeutinction in a group of non-brain
damaged individuals. By using a sample of this cositfpn, a standard level of
executive function could be established for healtion-brain damaged individuals
within this sample. This exclusion criterion wasgized in order to rule out possibly
extraneous variables which might affect behaviawsdme way during the study. There
were no other demographic exclusion criteria falividuals who wished to participate in

the study.

The educational background of participants wasrtak& account, as performance on
tests of executive function has been shown to theeinced by levels of education,
improving in accordance with the number of yearstatly which an individual has
engaged in (Heinrichs, 1990; Strauss et al., 2@&jause the sample consisted of
university students, who have at least 12 yeaeslatation, levels of executive function

were expected to be quite high in nature.

3.3 Variables

3.3.1 Executive function

a) Theoretical definition: The emotional and logicahgoonents of the activities of
the prefrontal cortex, consisting of a number dfdbeours and mental processes,
including “verbal reasoning, problem-solving, plarg sequencing, the ability to
sustain attention, resistance to interferencdzatibn of feedback, multitasking,
cognitive flexibility, and the ability to deal withovelty” (Chan et al., 2008,
p.201).

b) Operational definition: An individual's scores dretWisconsin Card Sorting
Test, Raven’s Progressive Matrices and BehavidAsaéssment of the

Dysexecutive Syndrome.
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3.3.2 Superstitious and paranormal beliefs

a) Theoretical definition: “Anomalous phenomena thatiacompatible with
scientific explanation” (Wain & Spinella, 2007, B7).
b) Operational definition: Self-reported belief in sugtitious and paranormal

phenomena, as measured by the Modified Paranoreli&f& Scale.

3.3.3_Neuroticism

a) Theoretical definition: A lack of emata stability and potential maladjustment,
with a tendency towards anxiety, aggimsand sadness. Individuals with low
Neuroticism scores are generally coragpserene and unperturbed by events and
are capable of dealing with demandwegnés without becoming distressed (Costa
& McCrae, 1995).

b) Operational definition: Self-reported sEon the Neuroticism subscale of the
NEO PI-R. and the facets associateld Weuroticism, including Anxiety, Angry

Hostility, Depression, Self-conscioussidmpulsiveness and Vulnerability.

3.3.4 Demographic variables

a) Demographic variables within the study were operatiised as follows:

* Gender (whether the participant is male or female)

Age (in years)

Level of education (number of years in primarygelary and tertiary

education settings combined)

* Population group (racial group, as specified byi&ias South Africa [2001]).

» Religious affiliation (the religious group to whiem individual belongs, either
by birth or by choice)

* Socioeconomic status, as measured by a numbebefasiables including

parental employment status, parental occupationpynearental education

level, participant employment status and houselobtibeconomic status.
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3.4 Measures

3.4.1 Demographic Questionnaire

Participants in the study were required to compedemographic questionnaire
(Appendix B), specifying their gender, age, levieéducation, population group
(specified according to the main population grorgcommended by Statistics South
Africa; 2001) and religious affiliation, for stafiisal purposes. Socioeconomic status was
also investigated - using criteria specified by ¢$g2002) - by means of a number of
questions concerning parental employment statuenpa occupational group, parental
level of education, participant employment statud aousehold socioeconomic status.
Parental occupational group was classified accgrttithe recommendations made by
Schlemmer & Stopforth (1979). While a more recdassification system for gauging
employment status would have been preferable, si@syappropriate to the South
African context could be found. In order to avoididems which might be associated
with the manner in which career classification eggt may have changed, only the
broadest classification system, in the form of pational category was used to classify
data obtained from participants (Schlemmer & Stapfdl979).

Participants were not required to include their eam the questionnaire, nor on any of
the instruments used, as a numerical coding syst@srutilized, whereby each
participant was assigned a unique code (for exarplE) which was subsequently used
to identify that participant’s data and demographiormation in order to maintain the
anonymity of the participants. By signing the denapdiic questionnaire, volunteers

consented to participating in the study.

3.4.2_Modified Paranormal Beliefs Scale (MPBS)

Paranormal beliefs and superstitions were measisied a modified version of Tobacyk
& Milford (1983) and Tobacyk’s (2004) Revised Pavanal Belief Scale (RPBS). The

RPBS consists of a 26-item scale, which “repressengn distinct types of beliefs,
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namely, traditional religious belief, psi, witchfitasuperstition, spiritualism,
extraordinary life forms, and precognition” (Pettz2003, p.1420), each of which
represents a subscale of the overall scale. Ifii@gpoint Likert-type scale, with
responses ranging from “1) strongly disagree with item” through to “5) strongly
agree with this item” (Tobacyk & Milford, 1983), @mnternal consistency values of as
high as 0.92 have been reported (Dagnall, Parkeiu&ley, 2007).

Given that the instrument was developed for ush &t American sample and focuses
on Western superstitions, the scale needed to dq@exdifor use in a South African
sample, by including appropriate and common Soltit#n superstitions. Peltzer (2002;
2003) created a modified version of the scale &&rin his research and indicated that it
has good internal reliability coefficients of beeme0.72 and 0.75. This version of the
scale includes a number of traditional African sgpgons which align with the
underlying factor structure of the RPBS. Some efitams which Peltzer (2002; 2003)
included in the scale as examples of negative stipens which may predict bad luck
include owls being seen next to the home, an dallihg in one’s presence or a single
dove being seen flying, all of which are understambde traditional African superstitions.
Unfortunately, the South African version of thelsazould not be obtained, and as a
result of this, a new modified version of the saaées created for the purposes of this
study by combining items from the original RPBS &dtzer’s (2002; 2003) scale. The
Modified Paranormal Beliefs Scale (MPBS) is presdnh Appendix C and includes
original items from the RPBS (Tobacyk & Milford, 8%; Tobacyk, 2004), such as:

The soul continues to exist though the body may die

A person’s thoughts can influence the movemeiat iiysical object

There are actual cases of witchcraft
The idea of predicting the future is foolish (Topac2004, p.96).

The original subscales of the RPBS were retaingdeémew scale. The Modified
Paranormal Beliefs Scale was piloted on a groupwfpostgraduate students studying

neuropsychology, as well as a neuropsychologist fidoreign university and a clinical
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psychologist with an interest in neuropsychologyede individuals provided feedback

regarding the items included in the scale.

3.4.3 The NEO Personality Inventory-Revised (NEERPI

The NEO PI-R derives from the Five Factor modgb@fsonality, which posits five
domains of personality, in the form of Neuroticidaxtraversion, Openness to
Experience, Agreeableness and Conscientiousnesseinoad factors are based on
numerous adjectives which are used to describ@pality traits. Factors are understood
to represent groups of traits which are relategn® another. The traits themselves
represent facets of the individual's personalitytie present study, personality was
assessed using the NEO PI-R, in order to measheds/e domains of personality and
their relative facets. The entire test consist34ff items and takes approximately 35
minutes to complete. Overall scores and facet smlees can be calculated, and can then
be converted to standard scores (Costa & McCra#g)1tternal consistency reliabilities
for each of the domains range from .87 to .92. -festst reliability is approximately .75
(Costa & McCrae, 1995). Research in South Afridagithe NEO PI-R has shown that
the structure of personality, as measured by theefeictor model, is suitably assessed by
the instrument (Heuchert, Parker, Stumpf & Mybur2®00). Some differences between
race groups have been found to exist within scorése domains and facets measured by
the NEO PI-R, with particular reference to the Qpess to Experience domain.
Researchers have questioned whether this is & éififect of race, or rather the result of

socioeconomic or cultural differences (Heuche#lgt2000).

Due to the extensive length of the test batteryctviwas used in the study, however, it
was decided to use only the Neuroticism subscaleeoNEO PI-R, as Neuroticism has
been found to correlate positively with paranorimgllefs (Thalbourne et al., 1995;
Wiseman, 2003). Neuroticism represents a lack aftemal stability, and may also
reflect maladjustment. The facets associated watrbkicism within the NEO PI-R are
Anxiety, Angry Hostility, Depression, Self-conscaness, Impulsiveness and

Vulnerability. Individuals with low Neuroticism soes are generally composed, serene
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and unperturbed by events, being capable of dealithgdemanding events without
becoming distressed. Individuals with high Neuiistit scores are more prone to anxiety,

aggression and sadness (Costa & McCrae, 1995).

3.4.4 Executive Function and Logical Reasoning Bedtery

To assess the numerous components associatedxettitive function, in terms of both
behaviours and mental processes, three differeasunes of executive functioning were
utilised in the present study, in the form of thes¥énsin Card Sorting Test, Raven’s
Progressive Matrices and the Behavioural Assessaig¢he Dysexecutive Syndrome. By
making use of a battery of tests, the study wagbable to explore the numerous distinct
facets of executive functioning (Chan et al., 2008)

Wisconsin Card Sorting Test (WCST)

The WCST, originally developed by Berg and Grant948 (Berg, 1948; Grant & Berg,
1948), was used to measure each participant’s tdwetecutive functioning. It has been
utilized in a great deal of research, and is ont@imost frequently employed measures
of executive function, being used by 70% of neuycpslogists (Alvarez & Emory,
2006).

The Wisconsin Card Sorting Test is generally usets$sess perseveration and abstract
thinking” (Psychological Assessment Resources, 0f§ it is also used as a
neuropsychological instrument for assessing exeedinction in the form of “strategic
planning, organized searching, utilizing environtaéfeedback to shift cognitive sets,
directing behaviour toward achieving a goal, andlatating impulsive responding”
(Psychological Assessment Resources, 2005), bgsisgean individual’s abilities for
“shifting, updating, and inhibition” (Miyake et aRO00b, p.58). In the test, individuals
are required to sort cards, each of which featargisnple geometric pattern which is
either red, green, yellow or blue. Cards are santambrding to a design component,
whereby cards arenatched on color (red, green, blue, yellow), shi#mngle, star,
cross, circle), or number (1, 2, 3, 4)” (Huizingalan & van der Molen, 2006, p.2021).
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The rules for the sorting process are revealeditiiraninimal feedback throughout the
task, as sorting continues and the rules for tbegss change once a participant has
established a certain pattern of correct sortitng ifidividual must then adjust to this
change and the new rule in order to continue spttie cards correctly (Head, Kennedy,
Rodrigue & Raz, 2009).

The manual version of the test takes approximdifeden to thirty minutes to complete
and fifteen to thirty minutes to score. Resultsifrihe test are calculated from the
categories of cards which are sorted correctlyfeord the number of and types of errors
made, which serve to indicate perseveration (Alw&d&mory, 2006; Strauss et al.,
2006). Results from the test thus include the divetanber of trials administered in the
form of the number of cards which the individualswaquired to sort until they had
either completed all six categories by matchingls#o the principle of colour, number
or form or had utilised all 128 cards, the totamer of correct responses which were
made and the total number of errors which were nbgdée individual (Heaton,
Chelune, Talley, Kay & Curtiss, 1993). Persevemtesponses and perseverative errors
are also calculated and refer to the extent to kvaicindividual “persists in responding
to a stimulus characteristic that is incorrect” @tte et al., 1993, p.8). Similarly,
nonperseverative errors, conceptual level responsiesse responses in which the
individual successfully matches cards to principler a certain number of trials -, the
overall number of categories completed, and thebsurof trials required to complete the
first category are calculated for each individugksformance on the task. A failure to
maintain set score may also be calculated, andatsffailures to maintain correct
responses within a category, even when at leastcfivrect matches have been made.
The individual’s learning abilities and potentialprovement across trials can also be

calculated, in the form of a learning to learn sc(8trauss et al., 2006).

Normed standardized scores for non brain-damagbdduals are presented in the
Wisconsin Card Sorting Test manual, and are clasiséiccording to age and level of
education. Within the present study, individualsevius classified as belonging to one

of three groups - 13 to 15 years of educationplb/tyears of education or 18 or more
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years of education — in accordance with the recomda@ons made by Heaton et al.
(1993) in the Wisconsin Card Sorting Test manualny age and education norms,
standardized scores for participants may be cakai@leaton et al., 1993). Concerns
have been raised regarding the applicability of¢heorms to a South African population
(Skuy, Schutte, Fridjhon & O’Carroll, 2001), butvgn that the current research was
conducted within a tertiary education institutiemecutive function levels were expected
to be relatively high, based on the effects whidhoation has been shown to have on
these cognitive abilities (Strauss et al., 2006).

Raven’s Progressive Matrices Test (RPM)

The RPM is a test of “inductive reasoning” (Straesal., 2006, p.229) and tests the
individual’s “ability to forge new insights, the ifity to discern meaning in confusion, the
ability to perceive, and the ability to identifyagonships” (Raven, Court & Raven,

1996, p.1). The Standard Progressive Matrices o6& items, which are divided into

5 sets, with each set being composed of 12 iteaxsh Eem consists of a pattern, of
which one part has been removed. Between 6 andsippe pattern pieces are presented,
but only one represents the correct pattern whiatches the original pattern of the item.
Items become more challenging as individuals wbrkugh the sets, as various types of

matrix transformation are tested (Raven et al. 61 Srauss et al., 2006).

The test takes approximately 25 minutes to comgletkis suitable for individuals from
the age of six years old (Raven et al., 1996).dPerdnce has been shown to improve
with age and level of education, and few gendeateel differences have been found. The
overall number of correct scores is recorded aaddlscores are then converted to
percentile scores. Both split-half and test-retelsability have been shown to be
approximately .80 in American and European sami@&sauss et al., 2006), while South
African samples have shown internal consistencyasbetween .73 and .92 (Rushton &
Skuy, 2000).
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Behavioural Assessment of the Dysexecutive SyndBRALRS)

The BADS was used to further assess the executhetibn abilities of individuals. The
test measures the “organisation and planning” (Sg&t al., 2006, p.402) abilities of
individuals and consists of six different tests ethieflect everyday activities. Included
in this battery of tests is the Rule Shift CardstTehich measures an individual's
capacity to shift between designated rules, whigeAction Program Test examines
problem-solving and planning. The Key Search Tegtstigates an individual's search
strategy abilities, and the Temporal Judgement fBsss reasoning skills. The Zoo Map
Test examines the individual’s ability to plan, \ertihe Modified Six Elements Test
investigates organisation. The test takes apprdri;n80 minutes to complete and
subtest scores and an overall battery score aexaed. These scores can be
standardized according to the norms given in th®BManual (Wilson, Alderman,
Burgess, Emslie & Evans, 1996). While no ethnioityender effects have been
reported, standardised scores are not currentijaél@for a South African sample
(Strauss et al., 2006).

3.4.5 Superstitious and Paranormal Beliefs Intervie

Seven participants with comparably high scoresherModified Paranormal Beliefs
Scale were asked to take part in an audio tapedvietv, which assessed the nature of
superstitious and paranormal beliefs from a qualégperspective. The individuals who
were invited to participate in the interviews weh®sen on the basis of their MPBS
scores, once the scores of the Traditional RelgBeliefs subscale had been excluded
from the total. This was done in order to contaldifferences in religious beliefs which
might affect overall MPBS scores. Those individuah® were interviewed thus scored
highly on the Psi, Witchcraft, Superstition, Spiglism, Extraordinary Life Forms and

Precognition subscales of the MPBS.

Individuals who participated in the interview preseavere asked to sign a form agreeing
to participation in the interview process (AppenBix A second form, agreeing to allow

their interview with the researcher to be audiethpAppendix E) was also signed. The
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interview format was semi-structured (Appendix&3,some flexibility was important in
the interview process (Whitley, 2002). Questiorsifed on the individual’'s feelings
about superstitious and paranormal beliefs as dewtiwir feelings about their own
superstitious and paranormal beliefs, whether teteved themselves to be superstitious
and the meanings which they ascribe to their kelieéiditionally, individuals were asked
about the ways in which they rationalise their éfsliand the reasoning processes which
they use when acting in accordance with their sipigus and paranormal beliefs.

Interview responses were transcribed by the reBearc

3.5 Procedure

Participants were first required to complete a dgmaphic questionnaire (Appendix B),
specifying their gender, age, level of educati@tj@economic status, population group
and religious affiliation. Participants were thewquired to complete the Modified
Paranormal Beliefs Scale (Appendix C) and the NEE® Reuroticism subscale. In order
to assess each participant’s level of executivetfan, individuals then completed a
battery of executive function tests, in the fornited Wisconsin Card Sorting Test, the
Raven’s Progressive Matrices Test and the Behaaidsgsessment of the Dysexecutive
Syndrome. The entire process took approximatelgBfutes to complete for each

participant.

Finally, 7 individuals with high superstitious apdranormal beliefs were asked to
participate in a brief interview process to asskses understanding of their superstitious
and paranormal beliefs and the reasoning procedsel underlie the maintenance of
such beliefs.

3.6 Data Analysis

3.6.1. Quantitative Data Analysis

Data drawn from the demographic questionnaire 8as to generate descriptive
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statistics for the sample, in the form of frequesand percentages. Descriptive statistics
for the Modified Paranormal Beliefs Scale — inchgloverall and subscale scores and a
total which excluded the Traditional Religious Bé&di subscale - and Neuroticism
subscale of the NEO PI-R were generated from thee &aw data from the Wisconsin
Card Sorting Test was calculated from each adnnatieh of the test. Raw scores were
then converted to standardised scores, using ttmesnaresented in the WCST manual, in
order to allow for comparisons to be made across#imple, despite potential
differences in age and level of education. Simjlaidw scores from the Raven’s
Progressive Matrices were converted to the appatgpstandardised scores and
Behavioural Assessment of the Dysexecutive Synditestescores were converted to
age-corrected standardised scores (Strauss 20@6). Data from the WCST, RPM and

BADS were used to generate descriptive statisticthie sample.

All data obtained from the sample were also subgetd a distribution analysis, in order
to establish whether the data was normally distebuMeasures of skewness and

kurtosis were of particular interest in this regésdick, 2009).

Spearman’s correlations were conducted instea@afddn’s correlations because of
concerns regarding the normality of the data. Ticeseelations were performed to
establish whether a relationship existed betweemodeaphic variables of an interval
nature, in the form of age, number of years of jpoatric education and household
socioeconomic status and MPBS scores. Similarlgtiomnships between age, number of
years of post-matric education and household sooiwEmic status and scores obtained
from the Neuroticism scale of the NEO PI-R wer® atsestigated using Spearman’s
correlations. The nature of the relationships betwage and performance on each of the
tests of executive function, in the form of the WIT&®PM and BADS - all of which
presented interval scale data — were also testad 8pearman’s correlations. Similarly,
the nature of the relationship between educati@hpenformance on the WCST, RPM
and BADS were tested using further Spearman’s latioas. Household socioeconomic
status was also correlated with scores obtained the WCST, RPM and BADS.

Kruskal-Wallis nonparametric one-way ANOVA'’s wererformed to establish whether
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the demographic variables — in the form of educati@tegory, gender, population group,
religious affiliation and the socioeconomic vateshof parental employment status,
parental occupational group, parental educatioel land participant employment status -
influenced performance on the measures used whkistudy. This statistical test was
chosen based on the nature of these demograpadbhesr;, which were categorical in
scale and subsequently did not meet parametricrdgtarements (Howell, 2004; Huck,
20009).

Further Spearman’s correlations were conductedttbésh whether relationships
existed between scores from the MPBS and scorgastite Neuroticism scale of the

NEO PI-R. Similarly, associations between MPBS ss@nd performance on the WCST,
RPM and BADS were investigated using Spearman’setadions, to establish whether
superstitious and paranormal beliefs are in any asspciated with either improved or
poorer performance on these measures of executivtidn. Finally, Spearman’s
correlations were performed to establish whethgrtgpe of relationship existed between
performance on any of the tests of executive fonctin the form of the WCST, RPM

and BADS. Scores from each measure were thus atdelith those of the other

measures, in order to test the nature of the oglsliips between these three variables.

3.6.2 Qualitative Data Analysis

Following transcription, the qualitative data obtd from the interviews with
participants was examined from a phenomenologieagective, due to the researcher’s
interest in understanding the unique experiencasdofiduals who subscribe to
superstitious and paranormal beliefs (Fossey, HaMeDermott & Davidson, 2002).
This perspective represents a noticeable contyabetpositivist paradigm from which
the quantitative data within the study was analy®editivism — and the scientific
method in general — “relies on deductive logic, borad with observation and
experiment in the empirical world, to refute progioas and confirm probabilistic causal
laws, which are used to make generalizations atheubature of phenomena” (Fossey et

al., 2002, p.718). While the positivist paradigneestainly useful for interpreting the
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quantitative data within the current study, theadattained from the interviews
conducted with participants was of a qualitativeures A phenomenological approach
was thus adopted with regard to data analysidjiaslata was primarily intended to
address questions regarding the meaning and uaddisgs which underlie beliefs in
superstitious and paranormal phenomena. As notébsey et al. (2002), qualitative
research focuses on gaining an appreciation adigreficance and implications of the
actions of individuals and broader events, andsaekxplore these significances from
the perspectives of the individuals concerned.

Thematic content analysis was used to analysentbeviews, by “identifying, analysing
and reporting patterns (themes) within the dataa(@ & Clarke, 2006, p.79). Themes
are understood to signify a particular trend witthia data, and were analysed both within
individual interviews and across the qualitativéad&ollowing broad readings of each of
the interviews, codes were created for the thenteshwvere identified and central,
recurring patterns were thus identified in ordepttesent a detailed description of the
data (Braun & Clark, 2006). In this way, the comnsaiperstitious and paranormal
beliefs held by participants and their feelingsaosvsuch phenomena, both in general
and in their own lives, could be identified. Thedarlying meaning which their beliefs
hold for them and the rationalization processeswhelate to such beliefs was also
examined. The analysis process thus focused oretatahding the subjective meaning
of experiences and situations for the participgmtsnselves” (Fossey et al., 2002, p.728).
Due to this phenomenological approach, it was ingmithat the researcher’s self-
reflexivity was taken into account, as the postipdf issues regarding subjectivity and
value judgments arising in the analysis process imeiacknowledged. A report

regarding the researcher’s self-reflexivity is uad in Appendix G.
3.7 Ethical Considerations
Ethical clearance was obtained from the Human Relkdzthics Committee of the

School of Human and Community Development of thesehsity of the Witwatersrand

to proceed with the research project, under theopab number MPSYC/10/002. A copy
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of the clearance certificate is included in Appen@i Permission was obtained from
course co-ordinators and lecturers at the Uniweddithe Witwatersrand to approach
students for the purposes of obtaining the sangiledents were informed of the nature
and purpose of the research by means of a subjeciiation sheet. Participants were
required to sign an informed consent form, whiatmfed part of the demographic
guestionnaire given to participants. Participatiothe study was voluntary and
individuals were not disadvantaged if they chosetoparticipate. Individuals were
allowed to withdraw themselves from the study at@me, with no negative
consequences. No potential issues regarding tlsitiséyn of the sample arose, as the
individuals who participated in the study were anigig adults, and the exclusion
criteria ensured that potentially sensitive sulgjeict the form of individuals suffering
from brain damage were excluded from the sample.cbmtact details for free
telephonic counselling services were made availabiee participants, if any concern

regarding superstitious or paranormal beliefs arose

Due to the interactive nature of the administrabbthe tests within the executive
function battery and the qualitative interview pgss, anonymity was not possible within
this context. Overall, however, anonymity was eaduyy means of a coding system,
whereby each individual's demographic informatiaestionnaire, superstitious beliefs
scale, executive function test battery, personatile and interview responses shared a
single numerical code, ensuring that the identitthe participant remained anonymous,
while allowing for the correlation of the resultistbe measures for statistical purposes
for data collection. No demographic information teg the participant’s age, gender,
level of education, socio-economic status, popafagjroup and religious affiliation were
recorded, both within data collection and the regeseport, and confidentiality was
maintained by the researcher. The data will be fap period of five years, in a safe
place at the University of the Witwatersrand, untllonger required, and will then be
destroyed. Participants were informed of the pd#silthat the results obtained from the
research may be published or presented at a cocferby means of the informed
consent form included in the demographic questivana
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Individuals who were asked to participate in thiermew process were asked to sign two
forms, one agreeing to participation in the intewiprocess (Appendix D) and a second
form, agreeing to allow their interview with thesearcher to be audio taped (Appendix
E). The identity of the participants was knownlte tesearcher, because of the
interactive nature of the interview process, butficientiality of the participant’'s

identities was maintained. Anonymity was assurednegns of a numerical coding
system and the creation of pseudonyms for parti¢gpand potentially identifying
information was not included in the research regodividuals were under no obligation

to participate in the interview process and couilthgdvaw at any time if they wished.

The overall results of the study will be made afa# to participants via an internet blog,
but individual results will not be made availaldendividuals in order to maintain
anonymity. Confidentiality of the data will be mt&med by the researcher, and no
identifying characteristics of participants arelired in the research report.

Additionally, data was analyzed in relation to greup, and not in relation to individuals.
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CHAPTER FOUR
RESULTS

4.1 Quantitative results

4.1.1 Descriptive Statistics - Demographic Variable

Descriptive statistics were generated for the deapgc variables obtained from the
sample. The average age of participants was 233 ¥&D = 2.02). The age of
participants ranged from 21 to 28 years. The nurobgears of post-matric education
ranged from 2 to 11 year®l(= 5.07,SD= 1.77). Further descriptive statistics for the
sample, in the form of age, gender, education, fadipa group, religious affiliation and

socioeconomic status and are presented in Talles ¥10 4.1.1.4.

Table 4.1.1.1
Frequencies and Percentages of Demographic Varsabledge, Education Category and
Gender

Demographic variable Frequency Percentage

Age
21 9 20.93
22 8 18.60
23 11 25.58
24 5 11.63
25 2 4.65
26 4 9.30
27 2 4.65
28 2 4.65
Education category
13 to 15 years 6 13.95
16 to 17 years 24 55.81
> 18 years 13 30.23
Gender
Male 18 41.86

Female 25 58.14




Table 4.1.1.2

Frequencies and Percentages of Demographic Varsabld®opulation Group and

Religious Affiliation

Demographic variable Frequency Percentage

Population group

African 9 20.93
White 28 65.12
Asian 2 4.65
Indian 3 6.98
Coloured 1 2.33
Religious affiliation
Christian 20 46.51
Jewish 4 9.30
Muslim 2 4.65
Hindu 2 4.65
Buddhist 1 2.33
Spiritual 5 11.63
Atheist 3 6.98
Agnostic 6 13.95
Table 4.1.1.3

Mean and Standard Deviation for Household Socioenon Status
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Variable

Household socioeconomic status

M

8.19

.93
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Table 4.1.1.4
Frequencies and Percentages for Socioeconomic SStédtiables
Socioeconomic status variable Frequency Percentage
Parental employment status
Father only employed 9 20.93
Mother only employed 6 13.95
Both parents/guardians employed 25 58.14
Both parents retired 2 4.65
Unknown/missing values 1 2.33
Parental occupation group
Paternal occupation group
Professional and managerial 24 55.18
Middle white-collar 7 16.28
Skilled artisans and status equivalent 4 .309
Unknown/missing values 8 18.60
Maternal occupation group
Professional and managerial 20 46.51
Middle white-collar 12 27.91
Unskilled manual and menial 2 4.65
Unknown/missing values 9 20.93
Parental education level
Paternal education level
< Standard 8 2 4.65
Standard 10 10 23.26
Diploma 11 25.58
Degree 13 30.23
Doctorate 3 6.98
Unknown 4 9.30
Maternal education level
< Standard 8 6 13.95
Standard 9 2 4.65
Standard 10 15 34.88
Diploma 9 20.93
Degree 9 20.93
Unknown 2 4.65

Participant employment status

Employed 18 41.86
Not employed 25 58.14
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Mean scores and standard deviations were gendmattdte results obtained from the
Modified Paranormal Beliefs Scale. As a modifiedsiu@n of Tobacyk’s (2004)
Paranormal Beliefs Scale was used, the scoresnebtéiom the current study cannot be
compared to the results of other studies. Sumntatigscs for the MPBS are presented
in Table 4.1.1.5.

Table 4.1.1.5
Means and Standard Deviations for Paranormal ange8stitious Beliefs Subscales and
Overall Modified Paranormal Beliefs Scale Scores

Variable M SD Minimum Maximum
scores scores

Paranormal beliefs scale

Traditional religious beliefs 20.09 8.16 4 28
Psi 13.98 6.28 4 28
Witchcraft 15.42 7.44 4 28
Superstitions 5.88 4.03 3 17
Spiritualism 12.12 6.35 4 26
Extraordinary life forms 5.49 3.62 3 16
Precognition 10.28 3.95 3 20
Paranormal beliefs total 83.26 29.01 25 147
Paranormal beliefs total (excluding 63.16 23.93 21 119

traditional religious beliefs)

Mean scores and standard deviations were alsoaededor the results obtained from the
Neuroticism subscale of the NEO PI-R. Mean scaordgate that Neuroticism subscale
scores of participants in the current study feltloa cusp of the Average and High
percentiles groupings. Anxiety and Vulnerabilitgdascores fell with the High

percentile grouping, while Angry Hostility, Depress, Self-consciousness and
Impulsiveness scores fell within the Average petitgrouping. Summary statistics are
presented in Table 4.1.1.6.
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Table 4.1.1.6
Means and Standard Deviations for NEO PI-R NeuisricSubscale Facet and Overall
Neuroticism Scores

Variable M SD Minimum Maximum
score score

NEO PI-R — Neuroticism subscale facets

Anxiety 57.77 10.92 34 80
Angry hostility 54.42 11.21 34 78
Depression 53.35 11.90 37 80
Self-consciousness 51.26 11.12 30 72
Impulsiveness 48.58 10.08 30 73
Vulnerability 60.02 10.69 36 80
Neuroticism subscale total 55.63 9.93 35 76

Mean scores and standard deviations for the WC8TR&M were also generated and
are presented in Table 4.1.1.7 and 4.1.1.8 resjedctiAs these are normed tests, and
percentile scores are based on unstandardisecdcaess the scores obtained by
participants on these two tests cannot be compartek percentile scores provided by
the authors of the WCST and RPM (Heaton et al.31B@ven et al., 1996).

Table 4.1.1.7

Means and Standard Deviations for Wisconsin Candif@p Test Scores

Variable M SD Minimum  Maximum
score score

Wisconsin Card Sorting Test

Trials 90.61 21.19 70 128
Total number correct 69.33 7.96 53 94
Errors 97.72 14.72 60 120
Perseverative responses 97.19 17.08 57 139
Perseverative errors 96.35 17.26 57 133
Nonperseverative errors 98.91 12.38 64 123
Conceptual level responses 94.63 14.10 58 115
Categories completed 5.37 1.51 1 6
Trials to complete first category 13.79 6.86 10 37

Failure to maintain set .61 .88 0 3
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Table 4.1.1.8

Means and Standard Deviations for Raven’s Proguesklatrices Test Scores

Variable M SD Minimum Maximum
score score

Raven’s Progressive Matrices Test
Total 51.16 4.59 41 59

The Temporal Judgement subtest of the BADS prowdxtproblematic within the
context of the present study. The test consistswfquestions about everyday events
and participants are required to make a reasorastil@ate about the length of time
associated with each of the questions posed (Wésah, 1996). The questions were
thus:

1. How long does it take to do a routine dental chgek

2. How long does it take a window cleaner to clearvirglows of an average
size house?

3. How long do most dogs live for?

4. How long does it take to blow up a party balloowilgon et al, 1996, p.12).

While most participants performed reasonably wetlhwegard to estimating the length
of time associated with question 1, 3 and 4, problevere encountered with question 2.
The BADS manual indicates that it would take betw&g and 25 minutes for “a window
cleaner to clean the windows of an average sizediqWilson et al, 1996, p.12). With
regard to the answers given by participants irstimaple, however, the estimates ranged
from 5 minutes to 12 hours. This may be due difiees in the size of South African and
British houses and points to possible issues raggtte validity of this item in terms of
the South African context. It was thus decideddap the item for use in this sample.
Guesses which estimated the time as being betw@errites and 3 %2 hours were thus
marked as correct, for the purposes of this rebgascthe mean of the guesses made by
the sample was 129.58 minut&s[) 91.44). Descriptive statistics for BADS scores ar
presented in Table 4.1.1.9. The mean standardsedsM = 100.93SD= 12.56)
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obtained by the sample in the current study fethinithe middle of the Average
classification grouping presented by Wilson e{H096).

Table 4.1.1.9
Means and Standard Deviations for Behavioural Assest of the Dysexecutive
Syndrome Scores

Variable M SD Minimum Maximum
score score

Behavioural Assessment of the
Dysexecutive Syndrome

Rule shift card test 3.47 g7 0 4
Action program test 3.77 .48 2 4
Key search test 2.77 1.21 0 4
Temporal judgement test 1.93 g7 1 4
Z00 map test 2.91 .87 1 4
Six elements test 3.44 91 1 4
Standardised score 100.93 12.56 67 124
Age corrected standard score 98.33 14.15 59 124

4.1.2 Distribution Analyses

The results of the distribution analyses, in thenfof skewness coefficients and kurtosis
values, revealed a number of problematic trendsimthe data. While the variable of

age was positively skewed with a value of .82 akdréosis value of -.16, which were
acceptable, education was both problematicallytipety skewed at 1.12 and presented
with a kurtosis value of 1.80, indicating that tbeta did not present a normal

distribution. The distribution of the householdiseconomic status data was, however,
normally distributed (skewness = -.76; kurtosis58). Distribution analyses could not be
performed on any of the other demographic varialilesause the represented categorical

data.

In terms of the normality of the data obtained fribba MPBS, the overall scores from the
scale fell within a normal distribution (skewness Hl; kurtosis = -.50). Similarly, when
Traditional Religious Belief scores were removeahfrthe overall MPBS score, the

distribution remained acceptable in terms of noitypé&kewness = .26; kurtosis = -.73).
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Only two subscales of the MPBS proved problematierms of skewness, with the
Superstitious Beliefs subscale presenting a skeswemasfficient of 1.17 and the
Extraordinary Life Forms subscale presenting a sless coefficient of 1.74. In terms of
kurtosis, the Extraordinary Life Forms subscaleragaoved problematic, as it had a
kurtosis value of 2.42. Similarly, the Witchcratibscale presented a problematic kurtosis
value of -1.11, despite having a skewness coeffi@é.12. The Traditional Religious
Beliefs subscale (skewness = -.86; kurtosis = - BS8)subscale (skewness = .37; kurtosis
= -.63), Spiritualism subscale (skewness = .47tdais = -.71) and Precognition subscale

(skewness = .02; kurtosis = .13) all presented@abée skewness and kurtosis values.

All the facet scores of the Neuroticism subscalthefNEO PI-R fell within a normal
distribution, as evidenced by both skewness caeffis and kurtosis values. The Anxiety
facet subscale thus presented an acceptable skeeoef§icient of -.06 and a kurtosis
value of -.48, while the Angry Hostility facet sulage presented an acceptable skewness
coefficient of .09 and a kurtosis value of -.6Imiar results were revealed for the
remaining facet subscales of Depression (skewne$s; kurtosis = -.82), Self-
consciousness (skewness = -.05; kurtosis = -.8§)ulsiveness (skewness = .20; kurtosis
=.06) and Vulnerability (skewness = .13; kurtosis48). Overall, the skewness
coefficient for the total Neuroticism score distrilon was .02, while the kurtosis value
was -.90.

Data obtained from the WCST revealed a normalitigion with regard to the number
of trials (skewness = .91; kurtosis = -.73), pet@rors (skewness = -.93; kurtosis =
.20), percent perseverative responses (skewnedd =kurtosis = .53) and percent
perseverative errors (skewness = -.63; kurtosisly The data from the total number of
correct responses (skewness = 1.08; kurtosis 3,Ilnbfhber of categories (skewness = -
2.32; kurtosis = 3.94) and number of trials to ctetefirst category (skewness = 2.57,;
kurtosis = 5.56) were not normally distributed, lewer. Additionally, while the
skewness coefficient of nonperseverative errorsacaeptable (skewness = -.95), the
kurtosis value was 1.12. Conversely, the kurtoalae of percent conceptual level

responses was .58, while the skewness coefficrentg to be problematic, with a value
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of -1.15. The variable of failure to maintain setgented a similar pattern, with a kurtosis
value of .89 and a skewness coefficient of 1.33.

The distribution of the RPM data was normal, wittkawness coefficient for the RPM
total of -.39 and a kurtosis value of -.45. Witlgaed to the BADS, a number of subtests
from the BADS failed to fall within a normal didbttion. These included the Rule Shift
Card test, which had a skewness coefficient of~213d a kurtosis value of 8.81 and the
Action Program test, with a skewness coefficientld®7 and a kurtosis value of 3.31.
Similarly, the Six Elements test presented a skewgeefficient of -1.62 and a kurtosis
value of 1.74. Skewness coefficients and kurtoaises of the Key Search test (skewness
= -.62; kurtosis = -.60), Temporal Judgement tels¢\Wwness = .45; kurtosis = -.19) and
Z00 Map test (skewness = -.27; kurtosis = -.72jciaigd that these data fell within a
normal distribution, however. Overall standardisedres which were corrected for age
also fell within a normal distribution, with a skeess coefficient of -.56 and a kurtosis
value of .09.

As a result of the problematic skewness coeffici@md kurtosis values reflected in many
of the variables, it was decided to use Spearn@ni®lations instead of Pearson’s
correlations in analysing the data, because thedidtnot present a normal distribution.
With regard to testing the effects of variableglomvarious measures used within the
study, Kruskal-Wallis nonparametric one-way ANOVAigre performed in place of
parametric one-way ANOVA'’s because of the skewnatiges presented by the data
(Howell, 2004; Huck, 2009).

4.1.3 The Relationships between Demographic Vargabhhd Superstitious and

Paranormal Beliefs

The relationship between each of the demographi@ias and levels of superstitious
and paranormal beliefs was tested in order to &soewhether performance on the
Modified Paranormal Beliefs Scale was affected lgg,agender, level of education,

population group, religious affiliation or socio@wmnic status. As illustrated in Tables
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11.1 to 11.3 (Appendix B, no significant relationships existed betweendbmographic
variables of age, education or household socioenanstatus and any of the subscales of
the MPBS. Additionally, no significant relationshipvere found to exist between these
demographic variables and both overall MPBS scanesMPBS scores which excluded

religious beliefs.

Kruskal-Wallis tests were conducted to establisketiér broader education categories
affected MPBS scores. No significant differencesedfeund to exist between education
categories and MPBS scores. Further Kruskal-Wits were performed between the
variables of gender, population group and religiaffiiation and the MPBS. Neither
gender nor population group were found to havesagyificant effect on MPBS scores.
Religion was found to influence MPBS scores, howewith regard to the Traditional
Religious Beliefs subscalél(= 24.80,p = .001) and the Witchcraft subscaté£ 14.67,

p = .041). These results are reflected in Table (Appendix I).

Finally, socioeconomic variables in the form ofgratal employment status, parental
occupational group, parental level of education pardicipant employment status were
tested against MPBS scores. Of these variablegrnatemployment status was the only
one which was found to result in significant difaces in MPBS scores, with regard to
the Superstitions subscald € 8.38,p = .039) and the Precognition subscale=(8.23,p
=.042). Results for the abovementioned socioecanstatus variables are presented in
Table 11.5 (Appendix I). These results suggest finatrelationships existed between

socioeconomic status variables and MPBS scores.

4.1.4 The Relationship between Demographic Vargahied Neuroticism

The relationships between demographic variablegtamg@ersonality variable of
Neuroticism, as measured by the Neuroticism subsifahe NEO PI-R, were tested by
means of Spearman’s correlations, to establishiveheiny of the demographic variables
might be associated with the variable of NeuroticiSpearman’s correlations revealed

! Predominantly nonsignificant results are includethbulated form in the appendices.



51

that no significant relationships existed betweg®, @ducation or household
socioeconomic status and any of the facets of tagdicism subscale. Data from these
correlations is presented in Table J1.1 to J1.3éhpix J). Similarly, no significant
relationships existed between these demographiabtas and overall Neuroticism

Scores.

With regard to nominal variables, Kruskal-Wallisseway ANOVAs were performed
between demographic variables and Neuroticism sc&®ucation category, gender,
population group and religious affiliation were motind to affect Neuroticism scores.
Results from these tests are presented in TablardAppendix J. With regard to the
socioeconomic variables, parental employment statuental occupational group and
parental level of education were not found to d@fféeuroticism scores. Participant
employment status was, however, found to influghee/ulnerability subscale of the
Neuroticism scaleH = 8.00,p = .005), but no other significant differences wienend.
The results of these tests are presented in TatBgAppendix J).

4.1.5 The Relationship between Demographic Varsabtel Measures of Executive

_Function

Spearman’s correlations and Kruskal-Wallis one-Wb§OVAs were performed in order
to establish whether any type of significant relaship existed between demographic
variables and performance on the WCST. The restifpearman’s correlations between
WCST score variables and age, education and holadsetbcioeconomic status
respectively reveal that significant moderate, fpasirelationships exist between the
average number of categories completed in the W&fiTboth ager (= .346;p = .022)
and educationr(= .388;p = .010). A moderate, negative correlation betweausehold
socioeconomic status and failure to maintain s#tiwithe WCST (= -.337;p = .027)
was found, suggesting that individuals with higbecioeconomic status were less likely
to fail to maintain set during their WCST. No otlsggnificant relationships were found
between these demographic variables and WCST saw@sdicated in Tables K1.1 to
K1.3 (Appendix K).
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The results of Kruskal-Wallis one-way ANOVAs betwe&/CST score variables and the
demographic variables of education category redehlat this variable did not result in
significant differences in WCST scores. Similaggnder was not associated with
significant differences in WCST scores. Populagiooup was found to affect WCST
scores, but only with regard to number of categotiampletedH = 15.50,p = .004). No
other significant differences were found to exighwegard to population group and
WCST scores. Kruskal-Wallis one-way ANOVAs revedieat religion did not affect
WCST scores. These results are reflected in Tablé KAppendix K).

With regard to socioeconomic variables, parentglegment status and parental
occupation group did not significantly affect WCSG@ores. Significant differences were
found to exist with regard to paternal educatiorel@and the WCST variables of number
of trials, percentage of errors, percentage ofgyemstive responses, percentage of
perseverative errors, percentage of nonperseveratrors, percentage of conceptual
level responses and number of categories compl8tedlarly, significant differences
were revealed when maternal education level wasdesyainst WCST scores, with
regard to the variables of number of trials, petaga of perseverative responses and
number of trials to complete first category. Thessults suggest that higher
socioeconomic status, as measured by paternal atetmal education levels, was
associated with better performance on the WCSTidqant employment status also
resulted in significant differences in WCST scomesh regard to number of trials and
percentage of nonperseverative errors, suggestaidigher socioeconomic status was
also associated with improved performance on the&SWd hese results are presented in
Table 4.1.5.1.
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Kruskal-Wallis Nonparametric One-Way ANOVAs fori@@wonomic Status Variables by Wisconsin Card B8griiest Scores
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Variable

Wisconsin Card Sorting Test
Trials

Total number correct

Errors

Perseverative responses
Perseverative errors
Nonperseverative errors
Conceptual level responses
Categories completed

Trials to complete first category

Failure to maintain set

Parental Paternal Maternal Paternal Maternal Participant
employment occupation occupation education education  employment
status rou rou level level status
H statistic 7.27 2.29 1.69 11.80* 11.74* 5.01*
p-value 122 515 .639 .038 .039 .025
H statistic5.37 2.90 3.83 1.91 10.00 1.18
p-value .252 .408 .281 .862 .075 277
H statistic 7.42 6.86 1.07 16.42* 9.50 3.11
p-value 115 077 .784 .006 .091 .078
H statisti6.59 6.71 44 15.09* 11.80* 2.19
p-value .159 .082 931 .010 .038 139
H statistic6.13 5.90 .34 12.47* 10.07 1.20
p-value .190 117 .952 .029 .073 273
H statistic7.30 4.85 2.59 13.24* 5.75 6.79*
p-value 121 .183 .460 .021 331 .009
H statistib.84 4.72 1.18 16.24* 9.23 3.42
p-value 211 193 .758 .006 .100 .064
H statisticl.37 3.41 3.62 11.62* 7.41 3.03
p-value .849 .333 .305 .040 192 .082
H statistic3.42 6.68 1.24 4.20 12.88* .23
p-value 490 .083 743 521 .025 .630
H statistic4.73 1.82 3.23 5.27 9.20 .19
p-value .316 611 357 .385 101 .663

*significant at the .05 level



54

Spearmans’s correlations and Kruskal-Wallis one-AB{DVAs were used to establish
whether demographic variables might be associatddpgrformance on the RPM.
Spearmans’s correlations revealed that no sigmificglationship existed between age
and performance on the RPM. Similarly, educatioth laousehold socioeconomic status
did not reveal any significant relationship withl®Bcores. These results are presented
in Table K1.5 (Appendix K). Kruskal-Wallis teststiveen demographic variables and
RPM scores revealed a similar pattern, as educa#itegory, gender, population group
and religious affiliation were not found to resultsignificant differences on RPM scores.
Similarly, parental employment status and paresdalkcation levedlid not reveal any
significant differences in test scores. Maternaupation group, however, did prove to
be influential with regard to RPM scords$ £ 8.41,p = .038), suggesting that occupation
groups associated with higher socioeconomic staéue associated with higher RPM
scores. Paternal occupation group did not reswhinsignificant differences. Finally,
participant employment status did result in sigmaifit differences in RPM scords €
12.30,p = .001), suggesting that better performance okl was influenced by
employment, which is representative of higher secomomic status. The results of the
abovementioned Kruskal-Wallis tests are presemd@ble K1.6 and K1.7 (Appendix
K).

The relationships between the demographic variaiflege, education and household
socioeconomic status and performance on the BADS® tested by means of
Spearman’s correlations and the results of thegelations are presented in Tables K1.8
to K1.10 (Appendix K). No significant relationship&re found to exist between age or
education and performance on the BADS. Househalthsoonomic status only
correlated with one subtest, in the form of the peral Judgement test. The relationship

between these 2 variables was of a moderate, yosisiture, withr = .340 p = .025).

With regard to the Kruskal-Wallis one-way ANOVAs ieh were performed between
demographic variables and BADS test scores, nafgignt differences in BADS scores
were associated with education category. Similgdyder failed to reveal significant

differences in BADS scores. Population group, hawvedid reveal significant
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differences, with regard to scores on the Key Seaest and overall age-corrected

standardised scores. With regard to religion, thisable only resulted in significant
differences in BADS scores on the Temporal Judgreebtestil = 14.57 p = .042).

These results are reflected in Table 4.1.5.2.

Table 4.1.5.2

Kruskal-Wallis Nonparametric One-Way ANOVAs for Bgraphic Variables and
Behavioural Assessment of the Dysexecutive Syndsoores

Variable

BADS

Rule shift card test

Action program test

Key search test

Temporal judgement

test
Z00 map test

Six elements test

Education

Gender

cateqgory

H statistic5.94
p-value .051
H statistic1.08
p-value .584
H statistic .40
p-value .819
H statistic 4.25
p-value 120
H statistic4.51
p-value 105
H statisticl1.85
p-value .397

Age corrected standardH statistic 2.25

Score

p-value .325

.04
.844
.39
531
1.16
.282
1.44
.230
.08
.785
1.19
275
.82
.365

Population  Religious
group affiliation
9.49 5.61
.050 .586
5.97 5.36
.201 617
10.40* 3.99
.034 .781
8.14 14.57*
.087 .042
2.05 4.24
727 751
8.39 3.74
.078 .809
10.89* 2.93
.028 .891

* significant at the .05 level

Parental employment status did not result in aggiBcant differences in BADS scores,

but paternal occupation group did result in siguaifit differences in BADS scores with

regard to overall age-corrected standardised s¢bires10.14,p = .017). Maternal

occupation group only proved to be influential wiélgard to scores on the Action

Program subtest, witH = 11.26 p = .010). Neither paternal nor maternal educatwell

resulted in significant differences in BADS scorearticipant employment status did

result in significant differences in BADS scoreswever, with regard to the Key Search
subtestil = 6.70,p = .010), the Zoo Map subtesi € 5.55,p = .019) and overall age-

corrected standardised scorkis< 8.20,p = .004). These results are reflected in Table
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4.1.5.3 below and suggest that higher socioeconstatas was associated with better

performance on the BADS.



57

Table 4.1.5.3
Kruskal-Wallis Nonparametric One-Way ANOVAs fori8@monomic Status Variables and Behavioural Assessof the
Dysexecutive Syndrome Scores

Variable Parental Paternal Maternal Paternal Maternal Participant
employment occupation occupation education education employment
status rou rou level level status

BADS

Rule shift card test H statistic 2.17 1.61 3.53 5.11 7.38 3.72

p-value .705 .658 .318 402 194 .054

Action program test H statistic 2.70 3.31 11.26* 4.07 9.24 .39

p-value .609 347 .010 .540 .100 531
Key search test H statistic 2.59 5.64 5.09 1.56 10.22 6.70*
p-value .629 131 .166 .906 .069 .010
Temporal judgement test H statistic 5.64 2.90 5.33 6.34 7.49 .002
p-value .228 .408 .149 275 .187 .968
Z00 map test H statistic 1.26 2.04 4.34 2.31 3.58 5.55*
p-value .868 .565 227 .804 611 .019
Six elements test H statistic 4.96 2.63 5.41 8.85 1.75 .64
p-value 291 453 144 115 .883 423
Age corrected standard H statistic ~ 1.83 10.14* 7.68 3.90 7.88 8.20*
score p-value 767 .017 .053 .564 163 .004

* significant at .05 level
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4.1.6_The Relationship between Superstitious amdri®amal Beliefs and Personality

The relationship between superstitious and paraaldoeliefs and the personality
variable of Neuroticism was investigated by medrSpearman’s correlations between
scores obtained from the MPBS and the Neuroticisbs&ale of the NEO PI-R. No
significant relationship was found to exist betwe&erall Neuroticism scores and total
MPBS scores. More detailed correlations betweerNt#wgoticism facet scores and
MPBS subscale scores revealed that self-consciessmas the only Neuroticism
variable significantly associated with MPBS scoidss was only evident in correlations
between Self-consciousness and the Psi subscale809,p = .043), however. These
results suggest that a moderate positive relatiprestists between Self-consciousness
and Psi. No other significant relationships wenenfth. These results are reflected in
Table L1.1 (Appendix L).

4.1.7 The Relationship between Superstitious amdridamal Beliefs and

Executive Function

The relationship between superstitious and paraaldoeliefs and executive function was
investigated by correlating scores from the MPB& wcores obtained from the WCST,
RPM and BADS respectively, using Spearman’s cadicgla. Correlations between
WCST scores and MPBS scores indicated that a nuafloarrelations existed between
performance on the WCST and superstitious and parai beliefs. Number of trials
completed was strongly positively associated withditional Religious Beliefsr (= .421,

p = .005), Witchcraftr(= .502,p = .001), Spiritualismr(= .408,p = .006). Moderate
positive correlations were found between numbérials completed and Psi € .378,p
=.012) and Extraordinary Life Forms%£ .368,p = .015). These results suggest that
better performance on the WCST, in the form ofgr@mpleted, was associated with

higher scores on the MPBS.

Total number of correct responses was similarlyrgfly positively associated with
Superstitioni( = .447,p = .002), and moderately positively associated Witkditional
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Religious Beliefsi(= .334,p = .028) and Witchcraftr (= .339,p = .026), suggesting that
greater numbers of correct responses on the WC$d agsociated with higher scores on
these subscales on the MPBS. The total numberafsarvas strongly negatively
associated with Psr € -.443,p = .003), Witchcraft(= -.408,p = .006) and moderately
negatively associated with Traditional Religiougi&s (r = -.338,p = .026),

Spiritualism ¢ = -.333,p = .028) and Extraordinary Life Forms= -.314,p = .040).
These results suggest that a greater number abeynothe WCST, indicative of poorer
performance, were associated with lower MPBS scétescentage of perseverative
responses was strongly negatively associated wétifflonal Religious Beliefs (= -
432,p = .003) Witchcraft ¢ = -.492,p =.001), and moderately negatively associated
with Psi ¢ = -.349,p = .021), Spiritualismr(= -.359,p = .017) and Extraordinary Life
Forms ¢ = -.386,p = .010), suggesting that poorer performance oMWKRST, in the

form of more perseverative responses, was assdaiatie lower MPBS scores.
Similarly, percentage of perseverative errors vilamngly negatively associated with
Traditional Religious Beliefs (= -.445,p = .003) and Superstitions £ -.469,p = .001)
and moderately negatively associated with Psi{390,p = .009) Spiritualismr(= -
.329,p = .031) and Extraordinary Life Forms< -.330,p = .030). These results indicate
that poorer performance on the WCST, in the forrhigher numbers of perseverative
errors, were associated with lower MPBS scoresdP¢sige of nonperseverative errors,
by comparison, was moderately negatively associatgdPsi ¢ = -.396,p = .008),
suggesting that fewer nonperseverative errors a&seciated with increased Psi scores.
Percentage of conceptual level responses was nietyenagatively associated with
Traditional Religious Beliefsr (= -.355,p = .019), Psir(=-.319,p = .036) and

Witchcraft ¢ = -.377,p = .012), while number of categories completed maslerately
negatively associated with Traditional Religioudi&s (r = -.306,p = .046) and
Witchcraft ¢ = -.387,p = .010). These results suggest that better pediocaon the
WCST, in the form of a greater number of concepleast| responses and a greater
number of categories completed were associatedloviter scores on the MPBS.
Number of trials to complete first category was eradely positively associated with
Spiritualism ¢ = .360,p = .017), while Failure to maintain set was strgrmbsitively

associated with Witchcraft € .412,p = .006), suggesting that poorer performance on the
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WCST, in the form of a greater number of trialetanplete the first category and more
instances of failure to maintain set were assodiai¢h lower levels of belief in
Spiritualism and Witchcraft respectively. All thanables of the WCST correlated with
overall MPBS scores and MPBS scores when TraditiRehgious Beliefs scores were
excluded from the total. Thus, number of trials waiengly positively associated with
both overall MPBS scores € .555,p = .0001) and MPBS scores when Traditional
Religious Beliefs scores were excluded from thaltpt= .544,p = .0001). Moderate
positive correlations were found to exist betweeerall MPBS scores and MPBS scores
when Traditional Religious Beliefs scores were edeld from the total and Total number
correct ( =.401,p=.007 and = .382,p = .011). These results suggest that improved
performance on the WCST was associated with hilglvets of superstitious and
paranormal belief. Trials to complete first catggfr= .351,p = .020 and = .339,p =
.026) and Failure to maintain set5.343,p = .024 and = .353,p = .020), suggesting
that poorer performance on the WCST was assocwatadower MPBS scores. Strong
negative correlations were found to exist betweerall MPBS scores and MPBS scores
when Traditional Religious Beliefs scores were edeld from the total and Number of
errors, Percentage of Perseverative Responsegn®age of Perseverative Errors, and
Conceptual Level Responses. Moderate negative iaisos were found between overall
MPBS scores and MPBS scores when Traditional RelgBeliefs scores were excluded
from the total and Percentage of nonperseveratioeseand Number of categories
competed. These negative correlations suggesbd#tigr performance on the WCST, in
the form of lower scores on Percentage of Persgverl@esponses, Percentage of
Perseverative Errors, Conceptual Level Responseseftage of nonperseverative errors
and Number of categories, was associated with higgeres on the MPBS Results from

these correlations are presented in Table 4.1.7.1.
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Spearman’s Correlations between Modified ParanorBeliefs Scale Scores and Wisconsin Card Sortiis) Seores
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Trials

Total number correct

Errors

Perseverative responses
Perseverative errors
Nonperseverative errors
Conceptual level response
Categories completed

Trials to complete first category

Failure to maintain set

&
2
5 3
e
8
e &
A421* .378*
.005 012
.334* 156
.028 319
-.338%  -.443*
.026 .003
-.432* -.349*
.003 021
-.445* -.390*
.003 .009
-.154 -.396*
.326 .008
-.355* -.319*
019 .036
-.306* -.221
.046 155
171 .215
276 167
221 225
.155 149

Witchcraft

al

02*
.001
.339*
.026
-.408*
.006
-.492*
.001
-.469*
.001
-.242
118
-377*
.012
-.387*
.010
.263
.089
412*
.006

Superstitions

.290
.059
ALT*
.002
-.218
161
-.288
.061
=277
.072
-.164
297
=177
257
-.069
.661
134
.394
.185
237

Spiritualism

.408*
.006
278
.071
-.333*
.028
-.359*
.017
-.329*
.031
-.285
.064
-.258
.096
-.158
313
.360*
.017
.239
123

Extraordinary
life forms

104
179
.253

Precognition

.270
.081
.238
126
-.262
.090
-.232
135
-.236
128
-.183
241
-.247
111
-.159
312
.289
.060
178
.256

Paranormal
beliefs total

.555*
.0001
401*
.007
-497*
.001
-.529*
.0002
-.521*
.0003
-.378*
.012
-437*
.003
-.355*
.019
.351*
.020
.343*
.024

beliefs total
(excluding
traditional
religious

Paranormal
beliefs)

.544*
.0001
.382*
.011
- 479*
.001
-.496*
.001
-.478*
.001
-.396*
.008
-.401*
.007
-.333*
.029
.339*
.026
.353*
.020

* significant at .05 level
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Despite the large number of significant correlasiavhich were found between WCST
scores and MPBS scores, moderate positive cowrtatere only found to exist between
RPMscores and the MPBS subscales of Superstitions.327,p = .032)and
Extraordinary Life Formsr(= -.371,p = .014). These results suggest that higher scores
on the RPM were associated with lower scores oMARBS Superstitions and
Extraordinary Life Forms subscales. No other sigaiit correlations were found
between superstitious and paranormal beliefs ardd &f®res. Results from these

correlations are presented in Table M1.1 (Appemiix

Few significant relationships were found to exmstvieen the subtests of the BADS and
the MPBS. Traditional Religious Beliefs were founccorrelate with the Temporal
Judgement Test € .377;p = .012) and the Zoo Map Test£ .348;p = .022). These
results suggest that better performance on the BABSmModerately positively
associated with higher scores on the MPBS. No fstgnit relationships were found to
exist between MPBS scores and overall BADS sc&esults from these correlations are
presented in Table M1.2 (Appendix M).

4.1.8 The Relationship between Measures of Exeslunction

Spearman’s correlations were performed to establigtther any type of relationship
existed between performance on any of the tesggedutive function, in the form of the
WCST, RPM and BADS. Scores from each measure warelated with those of the
other measures, in order to test the nature ofelagionships between these three

variables.

Correlations between WCST scores and RPM scoresie that a moderate positive
relationship existed between percentage of nonperatve errors and RPM scores=(
.314,p = .041), suggesting that higher RPM scores wesecated with greater numbers
of nonperseverative errors on the WCST. Thesetseate reflected in Table N1.1
(Appendix N). Correlations between WCST scoresBADS scores revealed that

moderate negative relationships existed between3éaych test scores and number of
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trials completedr(= -.319,p = .037), suggesting that poorer Key Search tesesare
associated with a greater number of trials comgletethe WCST. Moderate positive
relationships existed between percentage of conaklavel responses and Key Search
test scoresr (= .322,p = .036) and a strong positive relationship betwaember of
categories completed € .470,p = .002) and Key Search test scores, suggesting a
relationship between improved performance on begtst Number of categories
completed on the WCST also correlated with ActioogPam test scores € .338,p =
.027), BADS total scores € .404,p = .007), Standardised scores=(.404,p = .007) and
Age corrected standardised scores (404,p = .007), suggesting that better performance
on both measures correlated positively, with catrehs ranging from moderate to
strong. No other significant relationships exisbetiveen WCST scores and BADS test
scores. These results are summarised in Table (p@@ndix N).

Similarly, correlations between BADS scores and RiRlgres indicated strong positive
relationships between scores on the Key SearclanesRPM scores € .579,p <

.0001), suggesting that higher scores on both messworrelate. Additionally, moderate
positive relationships also existed between RPMescand overall age corrected
standardised scores% 0.396,p = .008) respectively, suggesting that high RPMe&go
are associated with high BADS scores. These reardtseflected in Table N1.3
(Appendix N).
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4.2 Qualitative Results

Interviews were conducted with those participant® were found to score
comparatively highly on the MPBS. Descriptive sttidis for the qualitative sample are
presented in Table 4.2.1.1 below.

Table 4.2.1.1
Descriptive Statistics for Qualitative InterviewrSale

Pseudonyrh  Age Gender Population Religious  MPBS
group affiliation score
Participant A Bradley 24 Male White Jewish 102
Levine
Participant B Lebogang 23 Female African Christian 104
Molefi
Participant C Batabile 21 Female African Agnostic 92
Mdluli
Participant D Tracey 26 Female White Agnostic 119
Young
Participant E  Kelly 21 Female Coloured Christian 92
Williams
Participant F Chantelle 24 Female White Christian 90
Oliveira
Participant G Matthew 24 Male White Christian 90
Ross

Thematic context analysis revealed a number of lyidg themes in the qualitative data
which was derived from the interviews. These inelilithe legitimacy of superstitious
and paranormal beliefs, the logic underlying thesle=fs, individual feelings about
superstitious and paranormal beliefs and the mgamirich individuals attribute to
beliefs of this nature. The superstitions whichvitlals hold were also investigated, as
were the understandings which individuals possessgarding their superstitious and
paranormal beliefs.

2 Initials of assigned pseudonyms are used for eafar purposes in the qualitative results section.
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4.2.1 The Legitimacy of Superstitious and ParanbBetiefs

All the participants interviewed felt that supetistis and paranormal beliefs were
legitimate and justifiable beliefs. Some particifzafelt that legitimacy was afforded to
these beliefs because they are accepted by so8etne participant explainedf’s
something that’s been passed down and if peoteatadut it, | feel that it's, it's an
accepted sort of cultural, sort of, reaction to ®thing’ (Participant B.L.). Similarly,
another participant felt tha¥When you see how much, um, an entire community or a
entire culture believes in something, you knowetlsemore drive behind that
(Participant M.R). With regard to those who are sigierstitious, some participants saw
these individuals as not identifying with the cudtiypractices associated with
superstitious behaviours (Participant B.L.).

The inherited nature of superstitious beliefs vaestified by many participants
(Participants B.M., M.R. and L.M), as beliefs wefeen inherited from family members,
who had taught participants about the importancpérstitions and practicing
superstitious behaviours, within their familial andtural context (Participants L.M. and
T.Y.). Superstitious and paranormal beliefs coblastbe seen as ‘learned way of
reacting to things(Participant B.L.). One participant noted thabple continue to
subscribe to superstitionbécause that’'s what their parents did and whatrtharents

did” (Participant B.M.), indicating the important ralhich familial beliefs play in
perpetuating the practice of superstitions. Sirtyijaaome participants practiced certain
superstitions because other members of societyh~viathin their own culture and within
cultures which they had been exposed to - did adi(fpant M.R.). Thus, exposure to
certain cultural contexts influenced the supemigiand paranormal beliefs which
individuals subscribed to. One individual, for exdey had conducted research in African
“muti” markets, and felt that his exposure to ttugtural phenomenon had influenced his
superstitious beliefs. This was despite his uplniggnd cultural background being very
different to that of the traditional African culeufrom which many of his acquired
superstitious and paranormal beliefs are derivedeXplained that because the culture

itself has a strong historical background, hetfedt the beliefs were justified and
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legitimate, and subsequently subscribed to newdarfisuperstition (Participant M.R.).

Interviews revealed that personal superstitiougefseand culturally sanctioned
superstitious beliefs were differentiated betwegisdme participants. Personal
superstitious beliefs were identified as uniqu&syncratic beliefs which individuals
held and which were often accompanied by certairals which they themselves had
invented. By contrast, culturally sanctioned sutitgosis beliefs are those beliefs which
have been taught to individuals by their familyefids, community or society in general
(Participants B.L., B.M., C.O. and M.R.). Whilense participants believed in both types
of superstitions and felt that both were legitimaters felt that culturally sanctioned
superstitions were more legitimate than personagstitions (Participants B.L. and
M.R.). The extent to which others believe in theeauperstitions may also serve to
perpetuate the superstitious beliefs. For exangole,participant mentioned that when
she is confronted with a bad omen, she tends tthasle around her is they share her
beliefs regarding the superstition (Participant ),Mmphasising the degree to which

many superstitious and paranormal beliefs are athg connected to culture.

4.2.2 The Logic Underlying Superstitious and Pamanrad Beliefs

Many participants did not feel that superstitiond @aranormal beliefs were logical and
were accepting of the failure in logic which actingon these beliefs might represent
(Participants B.M., T.Y., K\W. and C.0O.). Supeistis and paranormal beliefs were thus
predominantly seen as phenomena which ao¢ feally rational and you can’t
rationalise theri(Participant T.Y.), indicating the lack of logimderlying these beliefs.
Nevertheless, many of the individuals interviewedtmued to believe in superstitious
and paranormal phenomena (Participants B.M., K¥V. and C.O). Thus, for example,
participant K.W. explained that walking under adador breaking a mirror meant that
she would have bad luckand as a resultthen bad things will happen to tne
(Participant K.W.). One participant, however, daliéve that superstitious and
paranormal beliefs were logical, because of theomamce that was placed upon these

beliefs in her home environment. Based on the sogmit role which such beliefs had
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played in her upbringing, she felt that they oftepresented a rational explanation for

everyday phenomena (Participant L.M.).

A variety of perspectives were presented by pgadicis with regard to the purposes
which superstitious and paranormal beliefs seriisTfor example, enacting
superstitious behaviours was seen as a form o&ptien against bad luck, originating
from “careful peoplé(Participant B.L.). Similarly, another participaoelieved that
superstitious and paranormal beliefs were a way@fiding protection, in order tdkéep
children out of dangerous placesnd ‘to keep people away from their enerhies
(Participant B.M.). The use of superstitious bsli@é a form of precaution and protection
was linked to the rationalisations which underpahtiese beliefs. As one participant
explained, if you're being careful about something, you'rentting through something
logically” (Participant B.L.). Thus, certain rationalisatsoaenforced beliefs regarding

superstitious behaviours as a form of protection.

Occasionally, individuals felt less inclined to sabbe to superstitious and paranormal
beliefs, because of their exposure to educatioi;iwihey often perceived as allowing
them to rationalise experiences from a scientificspective, instead of attributing events
to superstitious and paranormal phenomena (Patits_.M. and C.O.). Exposure to
scientific reasoning and explanations for phenomsueh as lightning, for example, has
persuaded some individuals to abandon the supeustibeliefs with which they had
grown up (Participant L.M.). Some participants, lewer, felt that the distinction

between superstition and science was not cleargin@und were thus forced to grapple
with the differing perspectives presented by baikrece and superstition (Participant
T.Y.). One patrticipant also felt that superstitiquactices, such as predicting the future,
might be better explained from a logic-based petspe Thus, in the case of individuals
who seem able to predict the future, these peaplénatead able to process information
about the world in a different way, as a resulthafir “strong intuitiori (Participant

T.Y.). Abandoning beliefs which had been instilgdce childhood — and which are often
still held by the individual's family and communitymay prove to be a complicated task

however. As one participant explaine@hére’s a bit of cognitive dissonance with me
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because | have these superstitious beliefs, bigbltzave my education and it’s difficult
‘cause those two don't really gdParticipant C.O.). Some participants, howevéd, d
feel that they had “outgrown” superstitions whicare/taught to them during their
childhood. As adults, they were now able to intetgxperiences from a more

intellectual standpoint (Participant L.M.).

4.2 .3 Personal Superstitious and Paranormal Beliefs

The majority of the participants who were interveel\admitted to being superstitious.
Many, however, felt that they only held certain exgbitions and were not superstitious in
all circumstances (Participants L.M., B.M., T.Y.\K, C.O., and M.R.). One patrticipant,

however, did not believe that they were superst#i@Participant B.L.).

Common culturally sanctioned superstitions whictipigants believed in and behaved
in accordance with were diverse. They included @wngi broken mirrors, black cats and
walking under ladders in order to evade bad luekt{€lpants BL., L.M., K.W. and
C.0.). One participant also avoided whistling indgavhich she believed would cause
financial losses (Participant C.O.). ParticipariLidentified both owls and lightning as
bad omens. Two participants were especially supietst about spilling salt and
perceived it as unlucky (Participants K.W. and ¢.@articipant T.Y. elaborated on her

belief in fortune-telling, ghosts and alternativealing techniques.

Personal superstitious beliefs were not as commamukurally sanctioned superstitious
and paranormal beliefs. One participant, howewealed that he had his own unique
superstitious practices which he performed prigrddicipating in sports events, to
promote good luck during a match (Participant B.Another believed that wearing a
certain pair of shoes together with a specific pdsocks meant that she would be caught
in the rain, and subsequently avoided wearingdbimsbination in order to avoid
misfortune (Participant B.M.). Similarly, participaT.Y. maintained a strong belief in
good luck charms, explaining how she believed Wesring specific items of jewellery

or certain crystals wouldattract certain energiéqParticipant T.Y.). Thus, personal
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superstitions often presented unique ways of géingrgood luck for individuals
(Participants B.L. and T.Y.).

4.2.4 The Motivations Underlying Superstitious &#atanormal Beliefs

A variety of motivations were found to underpin firactice of superstitious behaviours
by the participants in the qualitative sample. $siious actions, for example, were
often performed to avoid attracting bad luck. Samil, unlucky occurrences were often
attributed to superstitious or paranormal phenomAsane participant explainedf *
something bad happens, then I'd most probablythialk to some superstitious thihg
(Participant L.M.). Interestingly, some participsuaiid not attribute positive events in
their lives to superstitious and paranormal phenm@n8uperstitious beliefs were thus
relied upon as explanations for negative eventssapérstitious behaviours were seen as
a way of deterring bad luck. Good luck and posigvents, however, were not attributed
to superstitious or paranormal phenomena (Partitipa.). Similarly, the majority of

the individuals who were interviewed identifiedians which they performed to avoid
bad luck (Participants B.L., L.M., B.M., K.W., a®lO.). Far fewer, however, mentioned
actions which they performed to attract good |Ue&ricipants T.Y. and K.W.).

Superstitious actions continued to be performeabse they had provided the desired
results — of either attracting good luck or detegnmisfortune - in the past (Participant
B.M.). Thus, previous successes were seen as gongjrthe legitimacy of superstitious
and paranormal beliefs. The legitimacy of supeost# and paranormal beliefs was also
fostered in other ways, which gave rise to motiagito perform the actions associated
with these beliefs. Participant L.M., for exam@gplained that she begun to believe in
certain superstitious phenomena becauseaifirming things that have happened that
actually make me believe in some of th@Participant L.M.). With regard to explaining
why superstitious actions might be perpetuated,pamgcipant felt that successful results
generated from superstitious acts might be dukedplacebo effect” and that the
positive emotions associated with belief in positbuperstitions were capable giving

me a little bit of confidence to get through thg"d@articipant T.Y.). In instances where
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the desired results were not achieved, despitagpeopriate superstitious actions being

performed, participants were not distressed by(fPesticipant B.M).

Emotional effects were found to play a significesle in motivating the practice of
superstitious beliefs. Participant T.Y., for exaelelieved that her superstitious beliefs
were illogical, but continued to practice them, dnexe of the positive emotional effects,
such as feelings of confidence and empowermenthwiniany of her superstitious
practices provided. Emotions were also linked ®ghrpetuation of superstitious

practices. As one participant explained,

| don't think there is anything logical. | can’t gahat there’s been, like, this
obvious pay-off where | did x, | worand so | got the result | wanted. But

there is enough of an emotional pay{®é#rticipant T.Y.).

Conversely, performing actions which were belieteegromote bad luck, such as
walking under a ladder, for example, often resuiteanxiety for individuals. This was
because they feared that their actions would géméea luck, despite their awareness of
the illogical reasoning which underlies the supgost (Participant K.W.). With regard to
the anxiety associated with the possibility of gatiag misfortune, the practice of
superstitious actions was also perpetuated asradbprecaution, in order to avoid
attracting bad luck. As one participant explairié&th some degree, | think it's going to
happen, like, if | break a mirror, I'm going to hegeven years bad luck, so just to be
safe..” (Participant K.W.). Thus, while some patrticipamtsre uncertain about the
legitimacy of superstitious and paranormal belifsy often continued to practice
superstitious behaviours, in case some truth didéneath the culturally sanctioned
beliefs with which they had been raised (Participd1L., K.W. and M.R.) The practice
of superstitious rituals also presented a way @dficeng anxiety for some participants
(Participants B.L., T.Y., KW. and C.O.). Expostwesuperstitious phenomena which
might cause bad luck — such as walking under aeladdr example — was felt to be an
anxiety-provoking experience, because participdiitsiot want to attract bad luck

(Participant K.W.). When asked about what theyddanight happen, one participant
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explained, I actually don’t know. I think it’s just a geners¢nse of doom and gloom.

Like, it's just a general sense of something thgtigg to happéehn(Participant C.O.).

Despite the conscious motivations identified by ynparticipants, superstitious
behaviours were often performed without particigereing aware of them. This suggests
that superstitious behaviours may sometimes oagonzatically, and without reasoning
on the part of the individual (Participants B.Mdah.). Thus, as one participant noted,

“1 don’t actually notice that I'm doing it until &t I've done it (Participant B.M.).

Hearing about superstitious beliefs and then egpeing events related to them
sometimes reinforced superstitious beliefs and nradlgiduals more likely to practice
superstitious behaviours (Participant M.R.). Traugerstitions might serve as
explanations for events. As one participant exgidjriyou naturally try and find a
common factor and if you've been told about sonpestition and you see that, you're
like ‘Oh! Oh! There you go! You sé€Participant M.R.).

4.2.5 Meanings and Understandings Underlying Stigetss and Paranormal Beliefs

A number of meanings were associated with the stifeus and paranormal beliefs held
by participants. While participant B.L. was reludtéo link any form of meaning to his
superstitious beliefs, he did view them as precaatiy measures against misfortune. By
contrast, the use of superstitious actions as aoivagntrolling the future was expressed
by one participant, who explained thao*predict the future also makes the future adlittl
bit more contained, | suppose. Maybe it's a continalg. So, it doesn’'t seem as scary as
the unknown. There’s some predictability in whgtiéng to happeh(Participant T.Y.).
This feeling of control resulted in feelings of emmgerment when faced with the
unpredictability of the future. Another theory fesi by a participant regarding the
underlying meanings of superstitious and paranobebéfs was that these beliefs helped
individuals to make sense of inexplicable phenon{@aaticipant M.R.). Thus,f‘you

don’t understand it, then you can attribute it tawgperstition or some spiritual befief
(Participant M.R.).
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There was awareness among some participants {hatssitious beliefs were sometimes
acted upon, without any form of reasoning undegyimese actions (Participants B.L.,
K.W. and M.R.). As one participant explaine@héy’re just there and they’re things that
you have to do(Participant K.W.). Similarly, one participantlféhat the original
meanings attached to superstitious beliefs havapgdesared over time. The practices and
actions associated with the superstitions have iredahowever. She thus explained that
at one point, there was a good reason and how ironic that | dé&ntdbw the reason. But
there was a good reason why people did it -becauseant somethirig Participant

C.0.). As a result, the majority of participantsitoued to believe in superstitious
phenomena because they had played a significantrroheir upbringing (Participants
B.L., L.M.,, C.0O. and K.W.). As one patrticipant eajied, If | hadn’'t been exposed to
them, | don’t think I'd actually believe in théigfParticipant L.M.). Exposure to
superstitious and paranormal beliefs in childhoad wot the only factor which
influenced the extent to which individuals subsedlio these beliefs. One individual
participated in superstitious beliefs - which heswaly exposed to when he was an adult
- as a mark of respect towards another culturegchwvias quite different from the cultural
background in which he was raised (Participant M.Raus, factors such as respect and
the extent to which certain cultural beliefs magomate with an individual may influence

the superstitious and paranormal beliefs which #sgyibe to.

Religion provided a point of contention within trealm of superstitious and paranormal
beliefs. Based on the similar background which sstgg®mus and religious beliefs share,
in terms of their inherited and culturally sancedmature, these findings are perhaps
unsurprising. Participant C.O. pointed out theidifities associated with differentiating
between religious beliefs and superstitious beheifd felt that both provided reassurance
for her, in their own unique ways (Participant G.@he distinction between religious
and superstitious beliefs was often blurred howelver example, one participant
explained that she would pray in order to attracdyluck (Participant K.W.), while
another participant resorted to prayer when comdwmith bad omens, in order to deter
the misfortune which might accompany them (Pargiotd.M.).
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CHAPTER FIVE
DISCUSSION

5.1 Quantitative results

5.1.1 The Relationship between Demographic Vargbitel Superstitious and

Paranormal Beliefs

Demographic variables were found to result in feynificant differences with regard to
superstitious and paranormal beliefs. Thus, noifsignt relationship was found to exist
between age and MPBS scores. These findings alitpthose of Aarnio & Lindeman
(2005) and Wolfradt (1997), who found that sup&mis and paranormal beliefs are not
significantly associated with age. Other studiesydver, have found that these beliefs
are influenced by age, and that younger individaglsear to be more likely to subscribe
to beliefs of this nature (Irwin, 2000; Tobacykaét 1988b; Torgler, 2007; Vyse, 1997).
These results have also been replicated withinuahSafrican context by Peltzer (2003),
who found that secondary school students werefgignily more superstitious than
university students. The age range within Peltz@093) study was 15 to 36. The lack of
findings with regard to the relationship betweer agd superstitious and paranormal
beliefs within the present study might be due ®rilatively narrow age range of the
sample, as the age range within the current stiadybetween 21 and 28 years of dge (
= 23.30,S.D.= 2.02). Greater variations in superstitious lhddased on the effects of age
may therefore not be evident, due to a truncatfoamge. Alternatively, the effects of
age on superstitious beliefs may only be evidereamdmdolescents and middle-aged or
older adults are compared. As the sample of theeptestudy was composed of young
adults, significant differences superstitious Heligith regard to differences in age may
not be evident.

No significant relationships were found to existven education — in terms of both
number of years of education and broader educatitegories - and MPBS scores. These

findings contrast those of other studies which Hawed that superstitious and
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paranormal beliefs are less common amongst indasdwith higher levels of education
(Aarnio & Lindeman, 2005; Otis & Alcock, 1982; Tdeg, 2007). The lack of findings in
the present study could be attributed to the nedftiwell-educated nature of the current
sample. The average number of post-matric yeastudiy was 5.073D= 1.77) and
86.05% of the sample had studied for at least A8sydhus, the skewed nature of the
education data within the present sample may ad¢douthese findings, as education
was both problematically positively skewed at 1abh? presented with a kurtosis value of
1.80, indicating that this data did not presenbamal distribution. These results should

therefore be interpreted with caution, given thiireaof the sample.

Gender was not found to result in any significaffecences in MPBS scores. These
findings are contrary to those of numerous studigsch have indicated that gender
differences do exist with regard to superstitiong paranormal beliefs, with either
women (Clarke, 1991; Irwin, 1993; Wolfradt, 1997is&man & Watt, 2004) or men
(Houran, 1997; Vitulli & Luper, 1998) being moreclmed towards such beliefs.
Interestingly, the results of the current studythwegard to the effects of gender on
superstitious and paranormal beliefs, are similahose found by Peltzer (2002; 2003) in
his studies on superstitious and paranormal bediefsng South African secondary
school and university students. Thus, within thatB@\frican context, gender does not
appear to be associated with significant differenndevels of superstitious and
paranormal belief. The results of the present stbdgefore confirm these findings. This
represents an interesting potential trend withneé¢a patterns of belief in superstitious
and paranormal phenomena in South Africa, and mawigle an interesting focus for
future research, as these results are dissimildose of studies conducted in Western
society (Clarke, 1991; Irwin, 1993; Wolfradt, 19%iseman & Watt, 2004).

Population group was not found to result in anyigant differences in MPBS scores.
These results support those of a study by Rogeas €006), who found no significant
differences between different population groupshwigard to superstitious and

paranormal beliefs. The results of the presentysaud, however, contrary to those of a

number of older studies which have revealed thpufation group may be associated



75

with differences in the extent to which such baliafe held (Emmons & Sobal, 1981;
Tobacyk et al., 1988a). As relatively little resgahas explored cross-cultural differences
in relation to the degree to which superstitious paranormal beliefs are held, it is
difficult to interpret these results meaningfulBimilarly, few studies have examined the
relationship between ethnicity and superstitious paranormal beliefs within a South
African context, resulting in further difficultiegith regard to interpretation (Peltzer,
2003). It is important to note, however, that tample within the present study was
predominantly White. This over-representation sfragle population group may account
for the lack of significant differences between plagion groups, as insufficient

variations may have existed between the scoresdofiduals, both within and between
population groups. Additionally, the extent to wihi/estern superstitious and
paranormal beliefs have potentially been adoptedinva South African context must
also be considered. The spread of Western thoaglat®eliefs may have significant
effects on the beliefs of individuals from all pdgtion groups within South Africa, due

to the effects of acculturation. Western supecstgimay also be held alongside
traditional African superstitions, as is reflectedhe qualitative data of the present study.
Differences in superstitious and paranormal beletsveen population groups may
therefore diminish.

Religion was found to influence MPBS scores, wéfard to the Traditional Religious
Beliefs subscale. These results are to be expeasdtljs subscale, as its name implies,
measures the extent to which individuals hold catigeal religious attitudes. Religion
was also found to result in significant differeneath regard to the Witchcraft subscale
of the MPBS. These results are not as pronouncéubas of other studies, which have
found stronger correlations between religious anEksstitious and paranormal beliefs
(Emmons & Sobal 1981; Orenstein, 2002; Tobacyk &iNson, 1990). Given that the
vast majority (46.51%) of the sample within thereat study was Christian, however,
these results should be interpreted cautiouslgtfeer religious affiliations are under-
represented in the sample. A sample with more devegligious beliefs may present a
very different picture. Of particular interest witha South African sample would be the

extent to which traditional African spiritual bdbe such as those held by individuals who
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are part of African Indigenous Churches such agtbeist Christian Church, align or
diverge from the subscales on the MPBS, as botérstipous and paranormal beliefs

and religious beliefs are upheld by this populaf@lon & Strieman, 2001).

With regard to the socioeconomic status variabtesmternal employment status, parental
occupational group, parental level of educatiomtigpant employment status and
household socioeconomic status, no significanticelahips were found to exist between
these variables and MPBS scores. Maternal employstatus was, however, found to
result in significant differences in MPBS scores both the Superstitions and
Precognition subscales. As the relationship betvgegerstitious and paranormal belief
and socioeconomic status remains under-researithed,fficult to interpret these

results within a broader context. Theoreticalljhas been suggested that lower
socioeconomic status should correlate with grdagéef in superstitious and paranormal
phenomena, in line with the deprivation hypothéksisin, 1993; Torgler, 2007).
Research has failed to support this hypothesisghiery as studies have indicated that
low socioeconomic status is often associated withimal belief in superstitious and
paranormal phenomena, as was evident in the cwstedy. This may be due to the focus
by individuals within lower income brackets on natk rather than spiritual, needs, in
accordance with Maslow’s hierarchy, as less tingtr@sources are available to spend
considering abstract factors which might resufpatentially positive or negative
outcomes (Emmons & Sobal, 1981; Maslow, 1970; Si&iBerg, 1977; Torgler, 2007).
Given that the present research was conductedsample of university students,
socioeconomic status within this population maydiatively high, by comparison to the
majority of South Africans who live in poverty, Wialmost 71% of individuals in rural

areas living below the poverty line (Mayekiso & €stese, 2007)

5.1.2 The Relationship between Demographic Vargabtel Neuroticism

The relationships between demographic variablegtamg@ersonality variable of
Neuroticism, as measured by the Neuroticism subsifahe NEO PI-R, revealed that no

significant relationships existed between age aedrblicism. These findings contrast
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those of McCrae & Costa (1999), who have found Meiroticism decreases with age.
The results within the present study are likely thuthe narrow age range of the sample,
as more significant differences are generally doiynd when personality variables
between adolescents and adults are compared. Tdlesire of the sample must also be
taken into account in this regard (McCrae & Co%899; Costa & McCrae, 2006).

Education and education category were not assdorat any significant differences in
Neuroticism scores. Little research has been cdedweith regard to the effects of
education on NEO PI-R scores (Goldberg, Sweeneyeiia & Hughes, 1998). A study
by Goldberg et al. (1998), however, supports thdifigs of the present study, as no
significant relationships were found between Ndaigh and education. No significant
differences were found to exist in Neuroticism ssawith regard to gender. While these
findings support those of Goldberg et al. (1998¢ytcontradict those of Costa,
Terracciano & McCrae (2001), who found that womeore more highly than men on
the Neuroticism subscale of the NEO PI-R. Reseanctie effects of gender on
personality has generally revealed weak relatiggsshetween the two variables. The
most pronounced differences in personality betweales and females are expected to
be evident in the NEO PI-R, as a result of the domaf Agreeableness and
Extraversion, but research has not reflected saaif differences along gender lines
(Goldberg et al., 1998). The present study theeetonfirms these findings.

Similar to the findings of Goldberg et al. (1998ppulation group within the current
study was not found to result in significant difaces in Neuroticism scores. As little
research has been conducted into personality difées which might exist between
population groups, these results are difficultrti@ipret, especially as only one domain of
personality was measured. Future studies into patgersonality differences across
population groups would therefore be valuable, egfig within a South African context,
given the diverse nature of the population. Suskaech would also benefit the
adaptation of personality instruments for the Sa\ftican population. Religious

affiliation was also not found to affect Neurotitiscores. Religion has, however, been

linked to higher levels of Neuroticism, as a stbgySaroglou (2000) found that
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Neuroticism correlated positively with extrinsidigion practices and negatively
correlated with religious fundamentalism. The resaf the present study may have been

affected by the lack of religious diversity wittime sample.

With regard to the socioeconomic variables, patertgployment status, parental
occupational group, parental level of education lamasehold socioeconomic status were
not found to affect Neuroticism scores. Participamployment status however, was
found to influence the Vulnerability subscale of theuroticism scale. The lack of
significant findings with regard to the relationshietween socioeconomic status and
Neuroticism is surprising, as the majority of therhture suggests that lower
socioeconomic status is associated with increasegld of Neuroticism, as reflected by
higher scores on the Depression and Hostility salbsof the NEO PI-R (Bosma, van de
Mheen & Mackenbach, 1998arefoot et al., 1991; Kubzansky, Kawachi & Spary
1999). The findings of the current study suppoosthof Jonassaint, Siegler, Barefoot,
Edwards & Williams (2009), however, as this stuoly found that socioeconomic status
was not associated with Neuroticism, with the exoepof paternal level of education,
which was found to be associated with high levéNeuroticism when paternal level of
education was low. As the sample of the study weasposed of university students, few
instances of low socioeconomic status may have teg@rted, given that individuals
within this population are able to afford univeydiees, either by themselves or with the
assistance of their parents or a scholarship @doyr Few variations in socioeconomic

status may thus be evident within this sample.

5.1.3 The Relationship between Demographic Vargabtel Measures of Executive

_Function

The effects of demographic variables on performamcthe WCST were minimal. No
significant relationships were found to exist besweage and the majority of the variables
of the WCST, with the exception of a weak, positeationship between the average
number of categories completed in the WCST andHge.suggests that older

participants completed a greater number of categavithin the WCST than their
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younger counterparts, and subsequently performeertmn the test. While age has been
found to result in differences in scores on the WW@3eaton et al., 1993; Rhodes, 2004),
the lack of significant results in the present gtadhy be attributed to the relatively
narrow age range of the sample, as performancbdasshown to remain consistent in
participants who are between 20 and 50 years ofRigedes, 2004).

A small relationship has been found to exist betwegucation and performance on the
WCST. Thus, higher levels of education are assediaith improved performance on
the test (Heaton et al., 1993; Strauss et al., 200t results of the present study
revealed few significant relationships between atloo and performance on the WCST.
A significant weak, positive relationship was fouidexist between the average number
of categories completed in the WCST and educasioggesting that higher levels of
education were associated with greater numberatefjories being completed in the
WCST, indicative of better performance on the WCBibader education category,
however, was not found to affect WCST scores. Gthahthe education levels within
the present sample were particularly high, as #régpants for the study were university
students, few significant differences existed betwmdividuals in terms of level of
education. Had the study compared individuals witly secondary education to
individuals with tertiary education, differencesgerformance on the WCST may

potentially have been more pronounced.

Gender was not associated with significant diffeesnin WCST scores. These results
support those of numerous studies which have notd@ny significant relationships
between gender and WCST performance (Heaton di9813; Rosselli & Ardilla, 1993;
Shu, Tien, Lung & Chang, 2000). By contrast, popatagroup was found to affect
WCST scores, with regard to number of categoriespteted. These results echo the
concerns raised by Skuy et al. (2001) regardingptssibility that test performance
within a South African context may be greatly aféetby ethnicity and culture, and that
South Africans may perform more poorly on the teah their American or European
counterparts. As no South African norms for the W@®e currently available, the raw

scores of the test were standardised accordingrteri&an norms, which may not truly
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reflect the performance of South African individualhese results should therefore be
interpreted with caution. Within the present stugywever, religion was not found to
result in any significant differences in WCST s&o1&s little research has been
conducted with regard to the effects of religioefidd on WCST performance, these

results are difficult to interpret.

With regard to socioeconomic variables, parentglegment status and parental
occupation group did not significantly affect WCSdores. Paternal education level was
found to influence performance on the WCST witharéigo number of trials, percentage
of errors, percentage of perseverative responsesgimage of perseverative errors,
percentage of nonperseverative errors, percenfagmoeptual level responses and
number of categories completed. These findingsamnsistent with those of Shu et al.
(2000) who found that paternal education levelicloence WCST scores. Maternal
education level was also found to affect WCST ssarigh regard to number of trials,
percentage of perseverative responses and numb@lsfto complete first category.
Similarly, participant employment status resultegignificant differences with regard to
number of trials and percentage of nonperseveratiggs. Other than a correlation
between household socioeconomic status and fadureintain set within the WCST, no
other significant relationships were found to ekistween household socioeconomic
status and WCST scores. These findings suggestdbateconomic status may play an
important role in mediating performance on the WC&Thas been suggested by a
number of studies (Ardila, Ostrosky-Solis, RossélliGomez, 2000; Mortiner & Graves,
1993; Ostrosky, Ardila, Rosselli, Lopez-Arango, &él-Mendoza, 1998; Shu et al.,
2000). Research suggests that low socioecononticsstafrequently associated with less
mental stimulation in the home environment thachigracteristically found in higher
socioeconomic status environments, which may in éfifect central nervous system
development and subsequently, performance on neasexecutive function (Alvarez,
1983; Ardila et al., 2000).

With regard to the effects of demographic varialoleperformance on the RPM, few

significant relationships were found to exist. Thusither age, number of years of
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education or education category was found to résulignificant differences in
performance on the RPM. These results contrasetbbsther studies which have shown
that performance on the RPM is affected by bothaagkeducation (Salthouse, 1993;
Strauss et al., 2006). The limited age range, disas¢he relatively high education levels
within the sample may account for the lack of digant results in this regard. Gender
has been associated with differences in performénge, Allik & Irwing, 2004; Strauss
et al., 2006), but the current study’s results lpelead those of another South African
study, which also reported no significant resulihwegard to gender (Rushton, Skuy &
Fridjhon, 2003). No significant results were foundpopulation group, contrasting
similar studies within the South African contextiieh found significant differences in
RPM scores across ethnicities (Rushton & Skuy, 2090 significant results were found
for religion and RPM scores. Given the lack of egsk into the potential relationship

between these two variables, these results aiieudiffo interpret.

Socioeconomic variables were found to be somewiflaieintial with regard to RPM
performance, however. Both maternal occupationgend participant employment
status resulted in significant differences in RRiMres. Parental employment status and
education level, paternal occupation group and éfoeisl socioeconomic status,
however, did not reveal any significant relatiopshivith RPM scores. These results
align with the findings of other studies which saggthat socioeconomic variables may
play a modest role in performance on the RPM, basditie effects of education and
environmental stimulation, as individuals with heglsocioeconomic status are more
likely to be able to afford and subsequently attagher levels of education and are more
likely to be exposed to environmental stimuli whfolster cognitive development
(Measso et al., 1993; Strauss et al., 2006).

Performance on the BADS was minimally affected byndgraphic variables. Thus, no
significant relationships were found to exist besw@ADS scores and age, education,
education category and gender respectively. Thesdts are consistent with those of
Wilson et al. (1996). As little research has beamdeicted into the potential effects of

age, education and gender on performance on the&i2se results are difficult to
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interpret (Strauss et al, 2006). Population gréwgpyever, did reveal significant
differences with regard to the Key Search Tesal tetores, standardised scores and age-
corrected standardised scores. No research inteffisets of population group on
performance on the BADS could be found to compagesé results to. Similarly, religion
was found to result in significant differences ba Temporal Judgment subtest. Given
that the Temporal Judgment subtest was adjustagsowithin a South African context,
these results should be interpreted cautiouslyioBoonomic status variables presented
mixed results with regard to performance on the BABarental employment status and
parental education levels did not result in anyisicant differences in BADS scores.
Paternal occupation group resulted in significaffecences in BADS scores with regard
to total scores, standardised scores and age-teutrsiandardised scores. Maternal
occupation group only proved to be influential widyard to scores on the Action
Program subtest. Participant employment statusedidlt in significant differences in
BADS scores, however, with regard to the Key Seatditest, the Zoo Map subtest, total
scores, standardised scores and age-correctecsiasdl scores. Household
socioeconomic status only correlated with one sipie the form of the Temporal
Judgement test. It is difficult to interpret thessults, however, as little research into the
impact of these demographic variables on BADS schas been conducted (Strauss et
al., 2006).

5.1.4 The Relationship between Superstitious amdridamal Beliefs and Personality

The current study aimed to investigate the ext@mittich personality affects the degree
to which individuals believe in and behave in ademce with superstitious and
paranormal beliefs. Research conducted by Wisem#va& (2004) found that a
significant relationship existed between supewitgiand paranormal beliefs and
Neuroticism. The current study, however, found ggnificant relationships between
superstitious and paranormal beliefs and persgnali relationship was found to exist
between overall Neuroticism scores and total MP&8es. Correlations between the
Neuroticism facet scores and MPBS subscale scevesiled that one Neuroticism

variable - self-consciousness - was significansiyoiated with any of the MPBS
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subscale scores, in the form of the Psi subsddédeother significant relationships were
found. These findings contrast those of Peltze0220who found significant

relationships between Neuroticism and the extraargilife forms and spiritualism
subscale of the PBS respectively. These findinggest that the relationship between
superstitious and paranormal beliefs and Neuratictsay not be as apparent or as strong
as has been suggested by previous studies (Wis&riéait, 2004). Given that Peltzer
(2002) found significant relationships between Néiaism and only two PBS subscales,
concerns may also be raised regarding the validiboth the PBS and the NEO PI-R
within the South African context and similar conteshould be extended to the present
study, as the items and underlying factor strustofeboth instruments may not be

suitable for use within this context.

5.1.5 The Relationship between Superstitious amdridamal Beliefs

and Executive Function

The primary aim of the current study was to essiibivhether a relationship existed
between the neuropsychological profile of individuain the form of prefrontal cortex
executive function - and superstitious and paraabbaliefs in a sample of non brain-
damaged South African adults from various cultbedkgrounds. In this regard,
significant relationships were found to exist betw@erformance on the WCST and
superstitious and paranormal beliefs. Number afsrcompleted correlated positively
with Traditional Religious Beliefs, Psi, Witchcra8piritualism and Extraordinary Life
Forms, suggesting that higher scores on the aforeomed subscales were associated
with a greater number of trials being completedlenWCST. Similarly, higher number
of correct responses was associated with greateeson the Traditional Religious
Beliefs, Witchcraft and Superstition subscales.sEhesults imply that higher levels of
executive function, as evidenced by performancthenVCST, were associated with

greater belief in superstitious and paranormal phema.

Correlations derived from scores on the MPBS andSW@:vealed that poorer

performance on the WCST - as indicated by higherescon the variables of total
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number of errors, percentage of perseverative resgs®) percentage of perseverative
errors and percentage of nonperseverative errai@s-associated with lower scores on
the MPBS and subsequently, fewer superstitioupananormal beliefs. Other results,
with regard to percentage of conceptual level rasps and number of categories
completed contradict those above, as they suggasshigher scores — indicative of better
performance on the WCST - on these variables a@&caged with lower scores on the
MPBS. Additionally, poorer performance on the WQ@&$ indicated by higher scores on
the variables of number of trials to complete faategory and failure to maintain set)
was associated with higher scores on the MPBShallvariables of the WCST
correlated with overall MPBS scores and MPBS scatean Traditional Religious

Beliefs scores were excluded from the total. Ovenadher scores on the MPBS were
associated with a greater number of trials comglated a higher total number of correct
responses on the WCST. Conversely, higher scoiredicative of poor performance - on
the variables of total number of errors, percente#geerseverative responses, percentage
of perseverative errors and percentage of nonperatave errors were associated with
lower scores on the MPBS. Higher scores - indieadivbetter performance on the
WCST - on the variables of percentage of concep¢wal responses and number of
categories completed were associated with lowaesaan the MPBS. Finally, higher
scores on the variables of number of trials to detefirst category and failure to
maintain set — associated with poorer performamcene WCST — were associated with

higher scores on the MPBS.

These results suggest that better performancesoWtBST may be associated with
higher levels of belief in superstitious and param phenomena. These findings
contradict other studies which have suggested\arse relationship between executive
function abilities and superstitious and paranoriogdiefs (Wain & Spinella, 2007;
Hergovich & Arendasy, 2005). Given that these ssdiid not utilise the WCST,
however, it is difficult to compare the findingstbke present study. Concerns must be
raised, however, with regard to the possibilityt tth@ dimensions of executive function
measured by the WCST are different to those medsuanerevious studies. Alternatively,
concerns about the validity of the WCST and the I8RBthin the South African context
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must be raised, as the identified constructs mapeaamneasured in a suitable manner, due

to a lack of validity on the part of the instrumentilised.

Few significant relationships were found to exstween RPM and BADS scores and
MPBS scores. Thus, RPM scores were only found teelate with the subscales of
Superstitions and Extraordinary Life Forms. Theseetations were negative in nature
and suggest that higher scores on the RPM — indtcat better performance — are
associated with lower levels of superstitious aapormal beliefs. These findings
support those of other studies which have foundaimegative relationships to exist
between reasoning and superstitious and parandethiafs (Wierzbicki, 1985), but as
few other relationships few found between the MRIB8 RPM scores, these results are
not particularly substantial. Similarly, no sigeint relationships were found to exist
between MPBS scores and overall BADS scores, amgifgnificant relationships were
found to exist between the subtests of the BADSMR&S scores. The only subscale of
the MPBS which correlated with BADS scores wasTtaalitional Religious Beliefs
subscale, which was found to correlate with the el Judgement Test and the Zoo
Map Test. These results suggest that differencegeanutive function ability may not be
significantly influenced by beliefs in superstit®and paranormal phenomena.
Alternatively, the BADS and RPM may not measureabpects of executive function
affected by superstitious and paranormal beliefslitle research has been conducted
into this area of interest with these instrumests@asures of executive functioning, it is

difficult to draw conclusions about these findings.

Overall, results for correlations between measafexecutive function and superstitious
and paranormal beliefs suggest that the relatiprisétiween these two variables is
complex. Few relationships were found to exist leetvMPBS scores and performance
on the RPM and BADS respectively. While numerousti@nships were found to exist
between MPBS subscale scores and WCST variablasfexg of these supported the
findings of previous research, which have suggetstaida negative relationship exists
between executive function and superstitious amdrmamal beliefs (Wain & Spinella,

2007). Percentage of conceptual level responsesanber of categories completed
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were the only variables to reveal a significantaieg relationship with MPBS scores.
These correlations indicate that lower levels gfesatitious and paranormal belief are
associated with better performance on the WCSTv@wsely, however, positive
correlations were found to exist between executinetion and superstitious and
paranormal beliefs, suggesting that better perfao@an numerous variables of the
WCST was associated with greater MPBS scores.

The dissimilar nature of the relationships fountiaen executive function and
superstitious and paranormal beliefs in the prestmly suggest that, to some extent, an
inverse relationship exists between executive fonand superstitious and paranormal
beliefs. Some of the results, however, revealetekecutive function and superstitious
and paranormal beliefs are positively related, @htting the findings of previous
studies (Wain & Spinella, 2007; Hergovich & Arenga8005). These findings suggest
that the relationship between executive functiod superstitious and paranormal beliefs
is a complicated one, and that other aspects ofitteg and reasoning ability must be
taken into account. Theories such as the cogri@fieits hypothesis, which suggests that
poorer cognitive skills are associated with greb#dief in superstitious and paranormal
phenomena, may provide an insufficient explanaforthe maintenance of superstitious
and paranormal beliefs (Irwin, 1993; Hergovich &eAdasy, 2005). Research has
indicated, for example, that differences in levaparanormal belief may be associated
with cognitive ability, rather than general crifithinking or reasoning abilities (Musch

& Ehrenberg, 2002). As intelligence was not measwithin the current study, the
cognitive ability hypothesis cannot be confirmedeafuted. It does, however, represent a
possible alternative explanation for the resultsepbed within the present study, as
increased levels of belief in superstitious anciparmal phenomena may be associated
with lower levels of intelligence, in the form ob@r critical thinking and reasoning
ability. Some insight into potential relationshipstween reasoning as a domain of
intelligence may be provided by the RPM scores iwithe present study. The RPM is
understood to measure intellectual ability in therf of nonverbal reasoning and
convergent validity with the Wechsler and StanfBidet intelligence scales has been

demonstrated (Strauss et al., 2006). The resulbksnthe present study revealed negative
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correlations between RPM and MPBS scores, provigiupport for the hypothesis about
the potential relationship between intelligence angerstitious and paranormal beliefs.
A more extensive battery of assessment measurggddgo evaluate intelligence may

provide interesting results within this domain duiry.

It is important to note that correlations betwee@SV scores and RPM scores revealed
that a significant, positive relationship existextiieen percentage of nonperseverative
errors and RPM scores, suggesting that greater exsnalb nonperseverative errors —
indicative of poorer performance — are associatiéldl iwgher RPM scores. Correlations
between WCST scores and BADS scores revealedigmficant negative relationships
existed between Key Search test scores and nurhbr&als completed. Thus, higher Key
Search Test scores were associated with fewes ts&ahg completed on the WCST.
Positive relationships were found to exist betwikegn Search test scores and percentage
of conceptual level responses and number of catsgoompleted, suggesting that higher
Key Search test scores were associated with hggteees on these WCST variables,
which are indicative of better performance. Numifezategories completed on the
WCST also correlated positively with Action Progréest scores, BADS total scores,
Standardised scores and Age corrected standastiseels. These findings suggest that a
greater number of categories completed on the WAESE associated with higher scores
on the BADS with regard to these variables, andlfgithe findings of Norris & Tate
(2000). No other significant relationships exisbetween WCST scores and BADS test
scores. Correlations between BADS scores and Rk sandicated significant positive
relationships also existed between RPM scores emrés on the Key Search Test, BADS
total scores, standardised scores and age corrgetedardised scores respectively. Thus,
higher RPM scores were associated with better $esigberformance on these BADS

variables.

These findings suggest that the three measureswitted the study correlated relatively
poorly with one another, as few significant postielationships were found to exist
between the numerous variables of the WCST, RPNVB#IAS respectively. These

findings may be accounted for by the fact thattkinee tests can be seen to measure quite
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dissimilar abilities, ranging from the assessmédfitie ability to form abstract concepts,
to shift and maintain set, and to utilise feedba@&ttauss et al., 2006, p.526) in the case
of the WCST, to reasoning in the case of the RP¥c@htrast, the BADS assesses
executive function abilities (Strauss et al., 2006)nust be noted, however, that

executive function covers a diverse range of adsljtwhich

allow an individual to perceive stilmfrom his or her environment,
respond adaptively, flexibly chamtjection, anticipate future goals,
consider consequences, and respoad integrated or common-sense
way, utilising all these capacitieserve a common purposive goal
(Baron, 2004, p.135).

Thus, the three measures utilised within this study have failed to correlate
significantly on account of the very different doéls which they measure. The WCST
was found to correlate the most successfully withMPBS. This may suggest that
concept formation, feedback utilisation and setmeaiance and shifting (Strauss et al.,
2006) are in some way linked to the type of reaspmihich underlies superstitious and
paranormal beliefs. It is important to note, howeteat better performance on the
WCST was not always associated with lower levelsadief in superstitious and
paranormal phenomena, as the cognitive deficit thgsis would suggest (Irwin, 1993;
Hergovich & Arendasy, 2005). As a result, otherrgtige abilities, such as general
intelligence or abilities linked to executive fulmet - may thus play a significant role in
the formation of and adherence to superstitiouspamdnormal beliefs (Musch &
Ehrenberg, 2002).

5.2 Qualitative Results

The qualitative aspect of the current study aineedricover the underlying meanings
which superstitious and paranormal beliefs holdridividuals and the ways in which
individuals rationalise their belief in these pherama. The results of the qualitative

investigation into superstitious and paranormakiekevealed that these beliefs were
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viewed as legitimate and justifiable beliefs anat tine societal and cultural acceptance of
such beliefs played a strong role in maintaining kagitimacy. These findings align with
those of other studies which have found that theially sanctioned and inherited nature
of such beliefs is seen as essential to their diefinas superstitious beliefs (Rudski,
2003). The current study revealed that participéeitghat the extent to which others
believe in the same superstitions may also serperpetuate the superstitious and
paranormal beliefs. These findings emphasise tgeedeo which these beliefs are
intimately connected to culture and the extent lictv exposure to certain cultural
contexts may influence the beliefs to which induats subscribe. Hearing about
superstitious beliefs and then experiencing eveidded to them may reinforce
superstitious beliefs. This may result in indivithueing more likely to practice
superstitious behaviours. Factors such as respddha extent to which certain cultural
beliefs may resonate with an individual may infloerthe superstitious and paranormal
beliefs to which they ascribe. These findings pak#those of previous studies which
have emphasised the extent to which superstitindgparanormal beliefs are culturally
and socially shared (Devine, 1989) and are taugbtgh “socialisation processes”
(Kramer & Block, 2008, p.785). Within the presenitdy, those who are not superstitious
were seen as not identifying with the cultural pices associated with superstitious
behaviours, emphasising the socio-cultural naturelwunderlies superstitious and
paranormal beliefs (Devine, 1989; Kramer & BlocR08)

Superstitious and paranormal beliefs were oftentitied as being legitimate because of
their inherited nature. Beliefs were often inhetiteom family members, who had taught
participants about the importance of superstitenms practicing superstitious behaviours.
Such beliefs, and their associated behaviours,tmas/become a learned way of reacting
to and coping with certain events. Familial beligfigs play a significant role in
perpetuating the practice of superstitions, asleas confirmed by research by Jahoda
(1969). Belief in superstitious and paranormal mmeana “persists because of people’s
traditional belief that iliness, bad luck or ailmémnas a result of witchcratft, evil people,
ghosts, fortune tellers, dwarfs and demons” (Aka2@é0, p.8). Superstitious and

paranormal beliefs were also felt to be logicat@ame instances because of the



9C

importance placed upon these beliefs in the homagarmment, due to the seemingly
rational explanations for everyday phenomena wttiely have come to represent. These
findings support those of other studies which hawphasised the significance of
superstitious and paranormal phenomena in dadywithin the South African context
(Akande, 2010).

While superstitious and paranormal beliefs havenlesephasised by society, the
meaning underlying these beliefs has often fallgaya Within the present study, there
was awareness among some participants that stiperstoeliefs were sometimes acted
upon without any form of reasoning underlying thasgons, because they did not know
the motivations for the behaviours. Similarly, greaticipant felt that the original
meanings attached to superstitious beliefs hawspgesared over time. The practices and
actions associated with the superstitions have iredahowever. The majority of
participants continued to believe in superstitippenomena because they had played a
significant role in their upbringing, emphasisiig inherited nature of superstitious and
paranormal beliefs (Akande, 2010, Devine, 1989).

The current study illustrated that superstitioud paranormal beliefs are understood to
be illogical and irrational, and represent phenocanehich lie beyond rationalisation.
Nevertheless, many of the individuals continueligtieve in superstitious and
paranormal phenomena. These results correspondEligls (1962) theory of irrational
beliefs, which suggests that irrational beliefslsas superstitious and paranormal
beliefs, are inflexible and thus hinder and alterught patterns, by “introducing personal
or situational factors” (Williams & Irwin, 1991, 1340) which affect thought outcomes
(Tobacyk & Milford, 1982).

Individuals often felt less inclined to subscribestiperstitious and paranormal beliefs
because of their exposure to education, which pleegeived as allowing them to
rationalise experiences from a scientific perspectinstead of attributing events to
superstitious and paranormal phenomena. Thus, asts scientific reasoning and

explanations for phenomena persuaded individuadémdon superstitious beliefs.
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These findings align with those of other studielioclv have pointed to the distinctions
which have been drawn between scientific and stipeus belief and the contentions
between them (Irwin, 1993; Lindeman & Saher, 20@0me participants felt that they
had “outgrown” superstitions which were taughthterh during their childhood, because
as adults, they were now able to interpret expeégsifirom a more intellectual standpoint.
Abandoning beliefs which had been instilled sinlkedhiood — and which are still held by
the individual's family and community — may prowelie a complicated task however,
given the inherited and cultural significance whiblse beliefs often hold (Akande,
2010).

The majority of the participants who were interveelhadmitted to being superstitious.
Many, however, felt that they only held certain exgbitions and were not superstitious in
all circumstances. These findings support thoga@fious studies, which have found
that individuals who subscribe to superstitious pachnormal beliefs are frequently
aware of their illogical behaviour, but strugglepit@vent themselves from performing the
actions and rituals associated with their beliafg] thus continue to carry out these
behaviours (Gmelch & Felson, 1980; Keinan, 2002thi the present study,
superstitious actions also continued to be perfdriezause they had provided the
desired results in the past. Previous successesttues seen as confirming the
legitimacy of superstitious and paranormal beli€fgese findings confirm the findings of
Darke & Freedman (1997), who found that when pesitesults in one instance were
perceived as being achieved as a result of ludcess in results in later events — which
were often unconnected and unrelated to the fueshte— was expected to occur because
of expectations related with luck.

Within the present study, personal superstitiodetsawere identified as idiosyncratic
beliefs which individuals held and which were ofsEmtompanied by certain rituals
which they themselves had invented. By contrastu@lly sanctioned superstitious
beliefs are those beliefs which have been taugimdiwiduals by their family, friends,
community or society. Common culturally sanctiosegerstitions which participants

believed in and behaved in accordance with wererde: They included avoiding broken
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mirrors, black cats and walking under ladders gteoto evade bad luck and avoiding
whistling indoors to avoid financial losses. Simyaspilling salt was seen as unlucky,
while owls and lightning were perceived to repréd=d omens. Some participants also
expressed a belief in fortune-telling, ghosts dietr@ative healing techniques. Within the
present study, personal superstitious beliefs wet@s common as culturally sanctioned
superstitious and paranormal beliefs. Personalrstippens did, however, present unique
ways of generating good luck for individuals. Sinito the findings of previous studies
(Darke & Freedman, 1997), the current study fouvad personal superstitions centred on
superstitious practices which might be performedrgo participating in sports events
and belief in good luck charms. These superstitmmigfs are maintained because of the
previous successes which have been attributeckse ghractices (Darke & Freedman,
1997; Kramer & Block, 2008).

With regard to explaining why superstitious actiomght be perpetuated, one participant
felt that successful results generated from suipietst acts might be due to the “placebo
effect” and that the positive emotions associatél belief in positive superstitions were
capable of providing confidence. This suggestiomesponds to the findings of previous
research, which have found that belief in supésststand paranormal phenomena “can
create a self-fulfilling prophecy; thus, a belieat the situation will improve as a
consequence of some magical ritual might incregsienssm, decrease stress, and
improve task performance - all of which may enhame's sense of control” (Keinan,
2002, p.103). Interestingly, within the presentgtun instances where the desired
results were not achieved, despite the appropsigterstitious actions being performed,
participants were not distressed by this. Good aruk positive events were seldom
attributed to superstitious or paranormal phenonagafew participants spoke about
actions which were performed to attract good |tdie majority of the interviews
focussed on rituals performed to avoid misfortu@ieilarly, unlucky occurrences,
however, were often attributed to superstitioupamanormal phenomena. These findings
support those of previous studies, which have fahatsignificant failures may often be

blamed on superstitious and paranormal phenomesse(€t al., 2004).
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Anxiety has been identified as a significant mdiivg factor in the performance of many
superstitious practices (Irwin, 2000). As particifsain the study explained, encountering
superstitious phenomena which might cause badduglerforming actions which might
promote bad luck resulted were associated witheayxas they feared that these
occurrences would generate misfortune. Enactingrstifous behaviours can thus be
seen as a form of precaution against bad luckvaayaof providing protection. These
superstitious behaviours may also be conductedimgw/hat sceptical individuals, who
fear that some truth may underlie superstitiousgardnormal beliefs. Thus use of
superstitious actions as a way of controlling thteife and gaining a sense of control and
empowerment was also explored within the presewtystThese findings parallel those
of other studies which have found superstitiougastare often used by individuals,
“with a strong need for control, in an attempt t@@ome perceived uncertainty in their
surroundings” (Wiseman & Watt, 2004, p.1534). Thatempts at control are often
made as a result of underlying anxiety (Irwin, 200@agical thinking — the belief that
“one’s thoughts, words, or actions can achieveifipgahysical effects in a manner not
governed by the principles of ordinary transmissibenergy or information” (Zusne &
Jones, 1989, p.13) — has been found to underlierstifpous and paranormal beliefs and
has been found to increase in times of stresshaedtt(Case et al., 2004; Keinan, 1994,
McCann & Stewin, 1984). This increase may be dueetings of loss of control which
arise in times of stress, as individuals resorm#mgical thinking — in the form of
superstitious and paranormal beliefs — in ordeestore this perceived sense of control
(Friedland, Keinan, & Regev, 1992; Keinan, 1994in&a, 2002). Within the current
study, superstitions were often felt to serve gdamations for events, and helped
individuals to make sense of inexplicable phenomasahat which is not understood
could be attributed to being the result of supgeosts or paranormal phenomena. These
findings parallel those of other studies, whichénéaund that superstitious and
paranormal beliefs can serve as explanations tmmiprehensible or unusual phenomena
(Keinan, 2002). Reliance on these explanationsigesweassurance to the individual by
making “the person’s world more understandablediptable, and controllable” (Keinan,
2002, p.103).
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Positive emotional effects were identified as bergirong motivating factor for
maintaining superstitious and paranormal belieézlifgs such as confidence and
empowerment were associated with superstitioudipea; such as the use of good luck
charms. Thus, superstitious rituals may serve ahamsms which help individuals to
create a feeling of control over that which is uteea (Keinan, 2002). Research has
confirmed that positive superstitions may servdulgesychological purposes, such as
offering coping mechanisms in times of distressgde, 2010; Jahoda, 1969; Taylor,
1989).

Despite the conscious motivations identified by ynparticipants, superstitious
behaviours were often performed without awarerasggesting that superstitious
behaviours may sometimes occur automatically, atltowt reasoning on the part of the
individual. These findings contrast those of pregioesearch, which has indicated that
superstitious and paranormal beliefs “represeset afscultural associations” (Kramer &
Block, 2008, p.785), which may be nonconsciousgygered by environmental cues.
Individuals can, however, exercise cognitive cdniker these associations and halt or
alter superstitious behaviours (Devine, 1989). WAhilperstitious beliefs may be
processed nonconsciously, the rituals which accompach beliefs are unlikely to occur
on a nonconscious level, however. Much supersstlhaviour is thus performed with
awareness (Darke & Freedman, 1997) and represemteited efforts on the part of the

individual to avoid misfortune or to attract goadtk (Kramer & Block, 2008).

Religion provided a point of contention within tremlm of superstitious and paranormal
beliefs. Based on the similar background which sstgg®mus and religious beliefs share,
in terms of their inherited and culturally sancedmature, difficulties in differentiating
between religious beliefs and superstitious bekefgerge (Orenstein, 2002). Some
studies have indicated that religious beliefs magden to fall beyond the realm of
superstitious and paranormal beliefs (Rudski, 2008%hin the present study, some
participants would pray in order to attract goocklwhile others participant resorted to
prayer when confronted with bad omens. These pextiighlight the extent to which

religious beliefs are often seen to fall within tlealm of superstition and the extent to
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which they may be used in conjunction with sup#osts and paranormal beliefs to deter

misfortune or to attract good luck (Emmons & So8i81; Orenstein, 2002).

5.3 Limitations, Suggestions for Further Research and @nclusion

5.3.1 Limitations

It is important to note that certain limitationdstred within the study. The sample size
was relatively small, and a larger sample wouldlitkprove influential, especially with
regard to statistical significance, as tests ssdf@ Spearman’s correlation and the
Kruskal-Wallis nonparametric one-way ANOVA are séme to small sample sizes
(Howell, 2004). Expanding the size of the sampltinithe context of this study proved
to be difficult, however, given the interactive mat of the data collection process, which
required testing sessions lasting approximatelyn8iutes to be conducted with each
participant. Thus, obtaining additional particimaptoved to be difficult due to time

constraints in the data collection process.

A second limitation of the study relates to theuraof the demographic characteristics
of the sample. 65.12% of the sample was White,enthié remaining the 34.88% of the
sample was composed of African, Asian, Indian aoblb@ed individuals. This is
certainly not representative of the general contjmrsdf the South African population
(Stats SA, 2001), and a more representative sawqlél have been preferable and may

have significantly affected the results of the gtud

Thirdly, concerns may be raised about the normalityre data which were derived from
the sample. With regard to demographic variablgs,aamd household socioeconomic
status were normally distributed. Education, howgelkad a kurtosis value of 1.8,
indicating a lack of normality. Similarly, whileeéhMPBS and the Neuroticism subscale
of the NEO PI-R presented normal distributions,ttihe measures within the executive
function battery indicated problematic skewnesdfments and kurtosis values. On the
WCST scores, for example, total number of corresponses, number of categories
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completed, number of trials to complete first catggpercentage of nonperseverative
errors, percentage of conceptual level responsg$adlare to maintain set all presented
with either high skewness coefficients or largetésis values. In the case of the BADS,
overall scores, standardised scores and age arstztndardised scores fell within a
normal distribution. A number of subtests of the®3, including the Rule Shift Card
test, the Action Program test and the Six Elemess had problematic skewness
coefficients and large kurtosis values. As a resulbhe lack of normality associated with
WCST and BADS scores, findings associated withehe® measures should be

interpreted with caution in the context of thisdstu

A final limitation of the study relates to the Méidd Paranormal Beliefs Scale. As a
result of the modifications made to the originatdP@rmal Beliefs Scale (Tobacyk &
Milford, 1983; Tobacyk, 2004), it was not possitdecompare the current sample’s
performance on the MPBS with scores obtained bgratamples in previous research.
These comparisons may have proved useful with detgagstablishing whether the

current sample represented a highly superstitioosg

5.3.2 Suggestions for Future Research

With regard to directions for future research, degelopment of a South African version
of the Paranormal Beliefs Scale (Tobacyk & Milfot®83; Tobacyk, 2004) would likely
be the most beneficial starting point for furthgriesearch on South African
superstitious and paranormal beliefs. While sorf@tsfhave been made in this regard
by Peltzer (2002, 2003), the area remains undeareked. As South African
superstitions are unique and quite different froemgpnWestern superstitions, a suitable
scale would prove highly valuable for future stgdiathin the South African context.
Given the disparate results of the current studgpécation with a larger sample might
also establish a less ambiguous relationship betwrecutive function and superstitious
and paranormal beliefs. Additionally, as noted big&khan & Watt (2004), Tobacyk &
Milford’s (1983) PBS focuses solely on negativeersfitions. Future research on

superstitious beliefs might reveal very differesgults if positive superstitions were
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measured in addition to their negative counterparts

5.3.3 Conclusion

This study investigated the relationship betwegresstitious and paranormal beliefs and
executive function in a sample of non brain-damaayphdts. The relationship between
personality and belief in superstitious and pararaphenomena was also investigated.
Superstitious and paranormal beliefs were meadwyredeans of a Modified Paranormal
Beliefs Scale (Tobacyk & Milford 1983; Peltzer, 20®eltzer, 2003), while executive
function was evaluated using the Wisconsin Cardir@pil est, the Raven’s Progressive

Matrices Test and the Behavioural Assessment oéksautive Syndrome.

The study revealed that few relationships exisetdvben demographic variables and
superstitious and paranormal beliefs, with no giggnt relationships being found to
exist between superstitious and paranormal bedieflsage, education, gender and
population group respectively. Relationships whmyever, found to exist between
superstitious and paranormal beliefs and bothicglignd some socioeconomic status
variables. Socioeconomic status was found to caterelith Neuroticism scores, but no
other significant relationships were found to ekistween Neuroticism and demographic
variables. Performance on measures of executivaiaum in the form of the WCST,
RPM and BADS, were minimally affected by demograplariables. Significant
relationships were found to exist between WCSTescand the variables of age,
education, population group and socioeconomic sttt socioeconomic status proved
to be the only variable associated with performantéhe RPM. Population group,
religion and socioeconomic status were found talt@s significant differences in BADS

Scores.

Few significant relationships were found to existvieen superstitious and paranormal
beliefs and personality. Similarly, few relationshiwere found to exist between
superstitious and paranormal belief scores andpeence on two of the measures of

executive function, in the form of the RPM and BABSpectively. A number of
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incongruous relationships were found to exist betwsuperstitious and paranormal
belief scores and WCST variables, however. Thusgesoorrelations indicate that lower
levels of superstitious and paranormal belief asoaiated with better performance on
the WCST, but other positive correlations were fbtmexist between executive function
and superstitious and paranormal beliefs. Someeofihdings of the current study thus
contradict those of previous studies which haveerted the cognitive deficits
hypothesis (Wain & Spinella, 2007), and conseqyesufgest that the relationship
between superstitious and paranormal beliefs aadutive function is not a simple one,
and that other aspects of cognitive ability mustdien into account (Musch &
Ehrenberg, 2002).

With regard to the qualitative findings of the studuperstitious and paranormal beliefs
were found to represent important culturally balj@fhich were transmitted through
families, cultures and societies. Legitimacy wagiaged to these beliefs because of their
culturally-sanctioned nature. While many indivickialere aware of the illogical nature
of superstitious and paranormal beliefs, they cod to practice them because of both
their inherited nature and the psychological effexdsociated with them. These
psychological effects included the reduction ofiatyxand the sense of control which
performing superstitious rituals resulted in, atividuals felt that misfortune was
deterred or that they would attract good luck. $sfi@us beliefs were sometimes
triggered by environmental cues of which individuakere not aware and rituals were
performed without individuals understanding thegims of their beliefs. Some
contentions did emerge between superstitious arahpemnal beliefs and both religious
and scientific beliefs, however. These qualitafimdings might provide useful insights
into the ways in which individuals reason and thaflout superstitious and paranormal
beliefs.
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Appendix A: Subject Information Sheet 111

UNIVERSITY

School of Human and Community Developmen

Private Bag 3, Wits 2050, Johannesburg, South &fric
Tel: 073 81718
Email: candice.schneider@hotmail.com

Dear student

My name is Candice Schneider and | am currently peting my Masters in Research
Psychology degree at the University of the Witwsitend. For the purposes of obtaining my
degree, | am conducting research into executivectiom and superstitious and paranormal
beliefs. Executive function broadly refers to awliwidual's abilities to plan and adapt their
behaviour according to environmental feedback, dbdity to sustain attention, reason and
anticipate the consequences of one’s actions, wdulgerstitious beliefs are paranormal or
anomalous phenomena which are incompatible wittmsiic explanation.

The research aims to ascertain whether superstitieliefs and behaviours are associated with
executive function and personality. For the purpoeé the study, a large, demographically
representative sample is required, and as suchluldwike to invite you to participate in my
research. Participation will require each volunteecomplete a brief demographic questionnaire,
a questionnaire on superstitious beliefs, a pelggriast and three tests of executive function.
The entire process should take no more than 90tesnGome participants may also be invited
back for a brief interview on their superstitiowediefs.

The patrticipation process is entirely voluntaryd gou are free to withdraw from the study at any
point, without any negative consequences. Anonymritybe maintained throughout the testing
process, as participants will not be required tavjale their names on any of the questionnaires or
tests used. Your responses will be anonymousnasnarical coding system will be used for each
participant’s responses. All data will be procesbgdmyself, and once collected, overall test
results from all measures from the sample will balyzed to determine whether any significant
relationships exist between the variables of irgerdividual test results will not be analyzed
independently and confidentiality of the informatiobtained from the study will be maintained.
The data collected will be kept in a safe placthatUniversity of the Witwatersrand for a period
of five years, to allow for the data to be checlkeudl for potentially use in later studies. The
research and data obtained may be published ilyah@®gical journal and the findings of the
research may be presented at future psychologimalerences. The overall findings of the
research will be made available to participantsieans of an internet site.

Your participation in the study would be greatlypegriated. If you have any further queries,
please do not hesitate to contact for additiorfakmation.

Kind regards

Candice Schneider
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Appendix B: Demographic Questionnaire Participant code:

Please complete the brief demographic questionthaiev. The information which you
provide below will be used solely for the purposes acquiring the necessary
demographic information for the research and wéllkept confidential. Participation is
completely voluntary and you may choose to withdfemn the study at any stage. The
information drawn from the tests will be confidetand the data will be kept in a safe
place at the University of the Witwatersrand fopeaiod of five years, at which point it
will be destroyed. The data collected from thiseeesh may be published in a research
journal or presented at future research conferemyesompleting this questionnaire, you
consent to participate in the research.

Age:

Number of years of post-matric education:

Gender: (please tick whichever is appropriate)

Male: FemaD

Population group:

African: White: Asian:

Indian: Coloured: Other (please specify):

Religious affiliation (please specify):

Socioeconomic status: (please tick whichever is@pate)
1. Are your parents/quardians currently employed?

Father only employe Mother only employed:

Both parents/guardians are empﬂoyD

2. What kind of work do your parents do?
For example: lawyer, doctor, teacher.
Father:

Mother:

3. What is the highest level of education which yoargmts have?
For example: grade 10; matric; diploma; degree.
Father:




Mother:

4. Do you have a job?

Yes: N(D

5. Which of the following do you have at home:

Own car: Radio/HiFi: Television:
DVD player: Refrigerator: Microwave:
Dishwasher: Electricity: Running water:

Have you ever experienced any form of brain injury?

Yes: N(D

Signature:
Date:

113
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Appendix C:

Modified Paranormal Beliefs Scale Participant code:

Please indicate how much you agree or disagreeeaith item by putting a cross through the
statement which best describes your beliefs. Taer@o right or wrong answers. This is a
sample of your own beliefs and attitudes. Thank you

1. The soul continues to exist though the body may die

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly
disagree disagree disagree agree agree agree

2. Some individuals are able to levitate (lift) obgetitrough mental forces.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly
disagree disagree disagree agree agree agree

3. Black magic does not exist.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly
disagree disagree disagree agree agree agree

4. Certain animals (e.g. owls and cats) have the ptoviering bad luck.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly
disagree disagree disagree agree agree agree

5. Your mind or soul can leave your body and travetréd projection).

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly
disagree disagree disagree agree agree agree

6. Creatures such as Big Foot, the Loch Ness Monatktte Tokoloshi exist.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly
disagree disagree disagree agree agree agree

7. Dreams cannot provide information about the future.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly
disagree disagree disagree agree agree agree

8. There is a devil.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly
disagree disagree disagree agree agree agree

9. Psychokinesis, the movement of objects throughtpsymwers, does occur.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly
disagree disagree disagree agree agree agree




10. Witches do not exist.
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Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
11. Certain numbers, such as 13 and 6, can bring lu&d lu

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
12. During altered states, such as sleep or trancesgpiht can leave the body.

Strongly | Moderately| Slightly Uncertain Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
13. Monsters live in forests and can make people disapp

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
14. The horoscope accurately tells a person’s future.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
15. | believe in God.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strorgly

disagree disagree disagree agree agree agree
16. A person's thoughts cannot influence the movenmkeatphysical object.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree

17. Through the use of formulas and incantations, pioissible to cast spells on persons.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
18. Certain birds (e.g. crows, doves or pigeons) flypiagt means bad luck.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
19. Reincarnation does not occur.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
20. The living dead (e.g. zombies) exist.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree




21. The idea of predicting the future is foolish.
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Strongly | Moderately| Slightly Uncertair Slightly | Moderaely | Strongly

disagree disagree disagree agree agree agree
22. There is a heaven and hell.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
23. Mind reading is not possible.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
24. There are actual cases of witchcraft.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
25. It is possible to communicate with the dead.

Strongly | Moderately| Slightly Uncertair Slightly | Moderately| Strongly

disagree disagree disagree agree agree agree
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Appendix D

Participant Consent Form for Interview

| understand that my participation in this reseantiolves participating in an interview.

| understand that | may decline answering any gorest prefer not to.

| understand that | may withdraw from this reseaathny time.

| understand that all responses that | have suppli¢! remain confidential and no

identifying information will be included in the fahresearch report.

| consent to participate in this study.

.................................. (signature) U (o =1105)
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Appendix E

Participant consent form (tape-recorded interview)

| understand that this interview will be tape-ret=d and transcribed by the researcher. |
understand that no identifying information will loecluded in the transcripts or final
research report. | understand that the data wikdp in a safe place at the University of
the Witwatersrand for a period of five years, aichipoint it will be destroyed. The data
collected from this research may be publishediiesaarch journal or presented at future
research conferences.

| consent to have my interview recorded in thiglgtu

.................................... (signature) cieiieeieeene.. (date)
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Appendix F

Superstitious and Paranormal Beliefs Interview Sole

1. What do you think about superstitions in generad?/Bu think that they are
legitimate, logical beliefs?

2. Do you think that you are superstitious?

3. Is there anything which you are specifically supgosis about?

4. Why do you believe in or behave in accordance #ighsuperstitions which you
have mentioned?

5. What meaning do the superstitions which you havetioreed hold for you?

6. How do you understand your superstitious belief$falveasoning underlies your
beliefs?
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Appendix G
Self-reflexivity Report

Despite the positivist paradigm employed with relgar the quantitative aspects of the
current study, a qualitative approach was usedlieat and analyse the qualitative data
which was obtained from interviews with participgnthe qualitative data was analysed
from a phenomenological perspective, and, as altyasus important that |, as the
researcher, am aware of the impact which my owrjestibe thoughts, feelings and

expectations may have had on the analysis process.

I am a 24 year old, White, female, middle-classtBdrican citizen. My home language
is English and | am currently completing my MA Rasdn Psychology degree. While |
do not currently consider myself to be particulasiyperstitious, | am aware that | was
highly superstitious during my adolescence. | dsoabelieve in some paranormal
phenomena, such as Psi and precognition. With detgamy religious beliefs, | am a

Progressive Jew, but | have a strong interestharakligions.

The underlying motivation for conducting the quatiite element of the current study

was to explore the ways in which individuals ra#iiged their superstitious and

paranormal beliefs, and to understand the meanuigsh these beliefs held for them. |

was particularly interested in this topic, becasiggerstitious and paranormal beliefs may
appear to represent irrational thoughts and pmrestibut are often rationalised by
individuals.

During the data collection process, | was awarhefeffects which being a young, White
female may have on the interview process. As altrdsaonducted the interviews in a
relatively informal manner, in order to establisipport with participants and to convey
that the interview provided a safe environment.tAd participants — even those who did
not believe themselves to be superstitious — appaarbe willing to discuss their beliefs
and the reasoning and meanings which underpinregd libliefs. As the researcher and

interviewer, | was constantly aware of my reflefgtyiand sought to assure participants of
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my interest in their beliefs, while avoiding convrgy a sense of scrutiny or judgment.

With regard to the data analysis process, | sotgylgmain as objective as possible while
analysing the interviews, in order to allow the mags conveyed by the participants to

emerge. In doing so, | felt that | was able to dwallowing any preconceived ideas which

I might have had regarding the data influence thalysis process. | was, however,

constantly aware of my role as the researcher addavoured to ensure that the results
of the research reflected the feelings and persgscdf the participants.
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Appendix H
Ethical Clearance Certificate

UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG

HUMAN RESEARCH ETHICS COMMITTEE (SCHOOL OF HUMAN & COMMUNITY
DEVELOPMENT

CLEARANCE CERTIFICATE PROTOCOL NUMBER: MPSYC/10/002

PROJECT TITLE: Examining the relationship between executive
functioning and superstitious belief

INVESTIGATORS Candice Schneider

DEPARTMENT Psychology

DATE CONSIDERED 23/03/10

DECISION OF COMMITTEE* Approved

This ethical clearance is valid for 2 years and may be renewed upon application
Vs

DATE: 01 June 2010 CHAIRPERSON /
(Professor K. Cockcroft)

cc Supervisor: Prof Marilyn Lucas
Psychology

DECLARATION OF INVESTIGATOR (S)

To be completed in duplicate and one copy returned to the Secretary, Room 100015, 10™ floor, Senate
House, University.

I/we fully understand the conditions under which I am/we are authorized to carry out the abovementioned
research and I/we guarantee to ensure compliance with these conditions. Should any departure be

contemplated from the research procedure, as approved, I/we undertake to submit a revised protocol to the
Committee.

This ethical clearance will expire on 31 December 2012

PLEASE QUOTE THE PROTOCOL NUMBER IN ALL ENQUIRIES




123

Appendix |
Tables Pertaining to the Relationships between Dermgoaphic Variables and

Modified Paranormal Beliefs Scale Scores

Table 11.1
Spearman’s Correlations between Age and ModifieaRarmal Beliefs Scale Scores
Variable Correlation with  p-value
age
Paranormal beliefs scale
Traditional religious beliefs .037 .816
Psi .058 713
Witchcraft -.109 490
Superstitions -.049 .756
Spiritualism -.191 223
Extraordinary life forms -.237 126
Precognition .028 .860
Paranormal beliefs total -.077 .624
Paranormal beliefs total (excluding traditional -.118 453

religious beliefs)

* significant at the .05 level

Table 11.2
Spearman’s Correlations between Education and NexliParanormal Beliefs Scale
Scores

Variable Correlation with  p-value
education

Paranormal beliefs scale

Traditional religious beliefs -.032 .839
Psi -.035 .826
Witchcraft -.167 .287
Superstitions .072 .649
Spiritualism -.233 133
Extraordinary life forms -112 A75
Precognition -.034 .831
Paranormal beliefs total -.114 471
Paranormal beliefs total (excluding traditional -.160 .309

religious beliefs)

* significant at the .05 level
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Table 11.3
Spearman’s Correlations between Household SociaeonanStatus and Modified
Paranormal Beliefs Scale Scores

Variable Correlation with  p-value
household SES

Paranormal beliefs scale

Traditional religious beliefs -.104 .509
Psi .001 .996
Witchcraft -.251 .105
Superstitions .010 .948
Spiritualism .003 .986
Extraordinary life forms -.193 215
Precognition -117 456
Paranormal beliefs total -.151 .338
Paranormal beliefs total (excluding traditional -.138 .380

religious beliefs)

* significant at the .05 level
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Table 11.4
Kruskal-Wallis Nonparametric One-Way ANOVAs for Mied Paranormal Beliefs
Scale Scores by Demographic Variables

Variable Education Gender Population Religious
category group affiliation
Paranormal beliefs scale
Traditional religious beliefs H statistic .16 .92 5.59 24.80*
p-value .925 337 232 .001
Psi H statistic .77 .10 .81 8.35
p-value .679 .748 .938 .303
Witchcraft H statistic .25 2.12 6.50 14.67*
p-value .881 146 .165 .041
Superstitions H statistic 1.30 .001 6.76 10.73
p-value 521 .978 .149 151
Spiritualism H statistic 1.46 A2 5.13 7.44
p-value 481 729 274 .385
Extraordinary life forms H statistic 1.10 3.27 5.32 8.89
p-value 578 071 .256 .260
Precognition H statistic 1.26 .10 5.95 10.28
p-value 534 757 .203 173
Paranormal beliefs total H statisticl.11 1.02 5.82 9.70
p-value 573 313 213 .206
Paranormal beliefs total (excluding H statistic 1.64 .64 5.99 8.63
traditional religious beliefs) p-value 441 424 .200 .281

* significant at the .05 level
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Table 11.5
Kruskal-Wallis Nonparametric One-Way ANOVAs fori8@monomic Status Variables by Modified ParanorBeliefs Scale Scores

Variable Parental Paternal Maternal Paternal Maternal Participant
employment occupation occupation education education employment
status rou rou level level status

Paranormal beliefs scale

Traditional religious beliefs H statisticl.70 49 44 2.42 4.53 .08
p-value .790 921 932 .789 AT7 .784
Psi H statistic 3.90 2.38 4.83 4.74 A7 75
p-value 419 497 185 449 .993 .388
Witchcraft H statistic 2.61 .87 1.55 10.32 2.44 .07
p-value .626 .833 .670 .067 .785 .786
Superstitions H statistic4.35 2.19 8.38* 6.41 2.98 71
p-value .361 534 .039 .268 .703 401
Spiritualism H statistic 2.58 1.37 2.09 2.23 3.17 .004
p-value .631 714 .555 .816 674 951
Extraordinary life forms H statistic5.31 .10 6.29 8.20 4.48 .88
p-value .257 .992 .098 .145 482 .349
Precognition H statistic 3.69 2.83 8.23* 3.69 1.79 2.28
p-value 450 420 .042 .596 .878 131
Paranormal beliefs total H statistial.10 1.69 5.24 5.50 1.74 .01
p-value .393 .639 155 .358 .884 941
Paranormal beliefs total (excludingH statistic 5.72 1.87 6.11 6.62 1.38 .0002
traditional religious beliefs) p-value 221 .600 106 251 927 .990

* significant at the .05 level
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Appendix J
Tables Pertaining to the Relationships between Dermgoaphic Variables and

Neuroticism Scores

Table J1.1
Spearman’s Correlations between Age and NEO PIl-Rdlieism Subscale Facet and
Overall Neuroticism Scores

Variable Correlation with  p-value
age

NEO PI-R — Neuroticism subscale facets

Anxiety -.015 .923

Angry hostility -.008 .959

Depression -.017 914

Self-consciousness 114 471

Impulsiveness .090 .569

Vulnerability -.203 194

Neuroticism subscale total -.016 917

* significant at the .05 level

Table J1.2
Spearman’s Correlations between Education and NE® Reuroticism Subscale Facet
and Overall Neuroticism Scores

Variable Correlation with  p-value
education

NEO PI-R — Neuroticism subscale facets

Anxiety 130 408
Angry hostility .030 .850
Depression .065 .679
Self-consciousness .230 139
Impulsiveness -.017 914
Vulnerability -.053 737
Neuroticism subscale total .089 573

* significant at the .05 level
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Table J1.3
Spearman’s Correlations between Household SociaenanStatus and NEO PI-R
Neuroticism Subscale Facet and Overall Neurotic&rares

Variable Correlation with  p-value
age

NEO PI-R — Neuroticism subscale facets

Anxiety -.031 .845

Angry hostility .020 .898

Depression -.068 .668

Self-consciousness .009 .954

Impulsiveness -.070 .659

Vulnerability -.202 195

Neuroticism subscale total -.052 742

* significant at the .05 level

Table J1.4
Kruskal-Wallis Nonparametric One-Way ANOVAs for Dgraphic Variables by NEO
PI-R Neuroticism Subscale Facet and Overall Nearsith Scores

Variable Education Gender Population Religious
category group affiliation

NEO PI-R — Neuroticism
subscale facets

Anxiety H statistic .58 3.80 4.03 4.44
p-value 147 .051 402 729
Angry hostility H statistic .02 2.89 4.73 3.37
p-value .990 .089 316 .849
Depression H statistic .53 .002 3.98 11.93
p-value .768 .961 409 103
Self-consciousness H statistic 1.62 .08 2.33 5.83
p-value 446 77 .675 .560
Impulsiveness H statistic .08 1.53 3.46 6.47
p-value .960 217 484 487
Vulnerability H statistic .28 1.62 2.64 8.41
p-value .870 .203 .620 .298
Neuroticism subscale total H statistic .33 49 4.49 6.37
p-value .848 482 344 497

* significant at the .05 level



129

Table J1.5
Kruskal-Wallis Nonparametric One-Way ANOVAs fori@emonomic Status Variables by NEO PI-R Neuroticgmscale Facet and

Overall Neuroticism Scores

Variable Parental Paternal Maternal Paternal Maternal Participant
employment  occupation occupation education level education level employment
status rou rou status

NEO PI-R -

Neuroticism

subscale facets

Anxiety H statistic 5.81 1.12 2.17 6.67 5.67 21

p-value 214 T72 .538 .246 .340 .648

Angry hostility H statistic 1.49 1.29 18 7.33 9.60 A7

p-value .828 .733 .980 197 .088 .684
Depression H statistic 3.32 5.43 .39 7.35 4.55 2.46
p-value 507 .143 .943 .196 473 117
Self-consciousness H statistic5.97 2.58 5.79 4,70 5.25 .18
p-value 201 461 123 454 .386 .675
Impulsiveness H statistic 2.04 5.08 40 3.01 3.85 2.82
p-value 728 .166 941 .699 571 .093
Vulnerability H statistic 4.32 3.24 1.64 5.48 3.99 8.00*
p-value .365 .357 .650 .361 .550 .005
Neuroticism H statistic 3.02 3.05 1.53 452 7.28 .66
subscale total p-value .555 .384 .675 ATT7 201 416

* significant at the .05 &v
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Tables Pertaining to Relationships between Demogr&ic Variables and Measures

of Executive Function

Table K1.1

Spearman’s Correlations between Age and Wisconard Sorting Test Scores

Variable

Wisconsin Card Sorting Test
Trials

Total number correct

Errors

Perseverative responses
Perseverative errors
Nonperseverative errors
Conceptual level responses
Categories completed

Trials to complete first category
Failure to maintain set

Correlation with p-value

age

-.289
-.067
.090
-.002
-.007
.136
.041
.346*
.050
-.280

.060
671
.570
991
.963
.387
794
.022
752
.069

* significant at the .05 level

Table K1.2

Spearman’s Correlations between Education and WisicoCard Sorting Test Scores

Variable

Wisconsin Card Sorting Test
Trials

Total number correct

Errors

Perseverative responses
Perseverative errors
Nonperseverative errors
Conceptual level responses
Categories completed

Trials to complete first category
Failure to maintain set

Correlation with p-value

education

-.268
-.050
.019
-.024
-.099
.095
.028
.388*
.028
-.140

.082

752

.906

.878
.528
547

.862
.010
.860

374

* significant at the .05 level
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Table K1.3
Spearman’s Correlations between Household SociasnanStatus and Wisconsin Card
Sorting Test Scores

Variable Correlation with p-value
household SES

Wisconsin Card Sorting Test

Trials -.079 .619
Total number correct -.090 .567
Errors -.019 .904
Perseverative responses .049 755
Perseverative errors .042 .793
Nonperseverative errors -.089 574
Conceptual level responses -.015 .923
Categories completed 134 .395
Trials to complete first category .076 .631
Failure to maintain set -.337* .027

* significant at the .05 level
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Table K1.4
Kruskal-Wallis Nonparametric One-Way ANOVAs betwBemographic Variables and
Wisconsin Card Sorting Test Scores

Variable Education Gender Population Religious
category group affiliation
Wisconsin Card Sorting Test
Trials H statistic = 2.32 .03 7.47 8.58
p-value 314 .872 113 .284
Total number correct H statistic .94 1.32 2.68 8.60
p-value .625 251 .613 .283
Errors H statistic .54 .02 3.91 9.52
p-value .763 .892 419 218
Perseverative responses H statistic .28 A7 3.72 13.81
p-value .870 .684 445 .055
Perseverative errors H statistic 1.06 .28 4.48 13.35
p-value .588 .596 .345 .064
Nonperseverative errors H statistic .16 .23 4.09 5.28
p-value .925 .630 .394 .625
Conceptual level responses H statistic 1.42 .07 3.85 10.76
p-value 492 .786 426 .150
Categories completed H statistic 4.25 .92 15.50* 6.05
p-value 119 .336 .004 534
Trials to complete first category  H statistic .57 1.46 3.54 4.84
p-value 752 .226 471 .680
Failure to maintain set H statistic 1.20 .001 6.48 5.05
p-value .548 .978 .166 .653

* significant at the .05 level

Table K1.5
Spearman’s Correlations between Demographic Vaeslaf Age, Education and
Household Socioeconomic Status and Raven’s PrageeSktrices Scores

Correlation with RPM  p-value

scores
Age .284 .065
Education .282 .067
Household socioeconomic  .202 .195

status

* significant at the .05 level
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Table K1.6
Kruskal-Wallis Nonparametric One-Way ANOVAs for [Dgraphic Variables by
Raven’s Progressive Matrices Scores

Variable H statistic p-value
Education category 5.39 .068
Gender 1.05 .305
Population group 7.51 112
Religion 4.47 725

* significant at the .05 level

Table K1.7
Kruskal-Wallis Nonparametric One-Way ANOVAs foriSeoonomic Status Variables
by Raven’s Progressive Matrices Scores

Variable H statistic p-value

Parental employment status 6.57 .160
Paternal occupation group 1.41 .704
Maternal occupation group 8.41* .038

Paternal education level 5.65 342
Maternal education level 5.50 .358

Participant employment status 12.30* .001
Table K1.8

Spearman’s Correlations between Age and BehavicAsaéssment of the Dysexecutive
Syndrome Scores

Variable Correlation with p-value
age

BADS

Rule shift card test .057 716

Action program test .204 191

Key search test 125 429

Temporal judgement test -.072 .648

Z00 map test -.021 .895

Six elements test 144 .360

Age corrected standard score .074 .641

* significant at the .05 level
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Table K1.9
Spearman’s Correlations between Education and Behaal Assessment of the
Dysexecutive Syndrome Scores

Variable Correlation with p-value
education

BADS

Rule shift card test -.150 .339

Action program test 234 132

Key search test 111 483

Temporal judgement test .059 707

Z00 map test -.118 453

Six elements test .308 .044

Age corrected standard score .076 .629

* significant at the .05 level

Table K1.10
Spearman’s Correlations between Household SociasnanStatus and Behavioural
Assessment of the Dysexecutive Syndrome Scores

Variable Correlation with p-value
household SES

BADS

Rule shift card test .007 .963
Action program test .024 .881
Key search test 157 316
Temporal judgement test .340* .025
Z00 map test -.030 .852
Six elements test .070 .656
Age corrected standard score .204 192

* significant at the .05 level
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Tables Pertaining to the Relationship between Modiéd Paranormal Beliefs Scale Scores and NeuroticisBrores

Table L1.1
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Spearman’s Correlations between Modified ParanorBeliefs Scale Scores and NEO PI-R Neuroticismc@ld$acet and Overall

Neuroticism Scores

Variable

Traditional religious
beliefs

Psi

Witchcraft
Superstitions
Spiritualism

Life forms
Precognition

PBS total

PBS total (excluding

traditional religious
beliefs)

Anxiety

-.032
.838
-.038
811
-.074
.639

222
154
.040
.799
.205
.189
.004
.982
.030
.850
.046
71

Angry hostility Depression

Self-

.038
.812
.140
372
.003
.987
271
.079
146
.352
.086
.584
116
462
132
402
154
.326

.086
.587
-.207
184
-.142
.366
.092
.560
-.106
501
.080
.614
-.080
.613
-.078
.619
-.123
436

consciousness

-.080
.613
-.309*
.043
-.292
.057
-.057
a7
-.222
154
-.095
547
-.184
.240
-.249
.108
=272
077

Impulsiveness Vulnerability

Neuroticism

-.258
.095
-.039
.803
-.118
453
-.049
.755
-174
.266
-.041
797
-.046
71
-.158
314
-.092
.562

-.084
.593
-.142
.368
-.186
.233
.039
.807
-.133
397
.075
.635
-.173
.269
-.131
406
-.119
451

subscale total

-.079
.616
-.143
.362
-.195
211
141
.369
-.118
456
.086
.586
-.091
.566
-112
AT79
-.099
531
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Tables Pertaining to the Relationship between Modiéd Paranormal Beliefs Scale

Scores and Executive Function

Table M1.1

Spearman’s Correlations between Modified ParanorBeliefs Scale and Raven’s

Progressive Matrices Scores

Correlation with RPM

scores
Traditional religious beliefs .015
Psi .046
Witchcraft -.053
Superstitions -.327*
Spiritualism -111
Extraordinary life forms -.371*
Precognition -.020
Paranormal beliefs total -174

Paranormal beliefs total (excluding traditional -.173
religious beliefs)

p-value

925
T73
.738

.032
482
.014
.898

.266

.269

* significant at tH@b level
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Table M1.2
Spearman’s Correlations between Modified ParanorBeliefs Scale and Behavioural Assessment of tkexggutive Syndrome
Scores

Rule shift Action Key search  Temporal Zoo map test Six elements Age corrected
card test program test  test judgement test standard
test score
Traditional religious beliefs -.092 -.083 -.150 -377* .348* 149 -.043
.558 .599 .339 .012 .022 .343 .784
Psi -.010 -.017 -.083 .095 .001 -171 -.081
.948 916 .600 .549 .998 275 .608
Witchcraft -.042 -.103 -.153 -.084 146 .005 -.090
.790 515 329 .596 .353 975 .569
Superstitions -.071 -.066 -.187 -.061 .029 -.230 -.147
.652 .675 231 .699 .856 .138 .349
Spiritualism .023 -.011 .004 .084 .084 -.036 .068
.884 942 .982 .593 595 .820 .668
Extraordinary life forms -.108 -.036 -.160 -.137 114 -.106 -.108
495 .819 .308 .385 470 .503 492
Precognition .032 -.107 .017 -.281 165 -.216 -.055
.841 497 914 .068 293 .165 .728
Paranormal beliefs total -.040 -.089 -171 -.113 192 -.080 -.082
.798 573 276 475 218 .613 .603
Paranormal beliefs total (excluding -.036 -.050 -.136 -.050 142 -.187 -.091
traditional religious beliefs) .819 .750 .387 .750 .365 231 .563

* significant at the .05 level
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Appendix N
Tables Pertaining to the Relationships between Meares of Executive Function

Table N1.1

Spearman’s Correlations between Wisconsin Cardi@pitest and Raven’s Progressive
Matrices Scores

Variable Correlation with p-value
RPM
Wisconsin Card Sorting Test
Trials -.296 .054
Total number correct -.250 .106
Errors .188 228
Perseverative responses 133 394
Perseverative errors .072 .647
Nonperseverative errors 314* .041
Conceptual level responses 217 163
Categories completed .258 .095
Trials to complete first category -.207 .184
Failure to maintain set -.073 .642

* significant at the .05 level



Table N1.2
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Spearman’Correlations between Behavioural Assessment dDjtsexecutive Syndrome

and Wisconsin Card Sorting Test Scores

WCST

Trials

Total number
correct
Errors

Perseverative
responses
Perseverative
errors

Nonperseverative

errors

Conceptual level

responses
Categories
completed

Trials to complete -.128

first category
Failure to
maintain set

Rule Action Key
shift program search
card test test
test
-.149 =174 -.319*
341 .266 .037
-103  -.092 -.146
512 556 351
157 .106 .288
314 .500 .061
122 .145 .282
435 .354 .067
.128 .168 .287
415 .284 .062
191 -.015 .285
.220 .925 .064
.186 .090 .322*
234 .566 .036
119 .338* A70*
448 .027 .002
-.203 -.239
414 .193 124
.053 -.118 -.176
.738 450 .260

Temporal

Z00 map

judgement test

test

-.115
464
-.044
779
.091
.564
.081
.606
.075
.634
.076
.629
.070
.655
.046
A7l
-.151
.333
-.030
.848

127
Al7
.027
.864
-.103
.510
-.083
.598
-121
439
-.058
712
-.167
.286
-.117
454
-.096
.542
.020
.897

Six Age
elements corrected
test standard
score
-.142 -.270
.363 .080
.008 -.101
.960 518
.041 .250
.795 .106
.019 .262
.903 .090
-.008 .252
.959 .104
.089 251
572 .105
.095 251
544 105
.228 404*
142 .007
-.096 -.294
542 .055
-.018 -.104
.909 .509

*significant at the .05 level
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Table N1.3
Spearman’s Correlations between Behavioural Assessof the Dysexecutive Syndrome

and Raven’s Progressive Matrices Scores

Variable Correlation with p-value
RPM

BADS

Rule shift card test 153 .330

Action program test 137 .383

Key search test 579* <0.0001

Temporal judgement test 126 424

Z00 map test .071 .651

Six elements test 204 190

Age corrected standard score .396* .008

* significant at the .05 level



