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Abstract

Magical thinking occurs when supernatural causes, as opposed to rational ones, are assumed
in events that defy reasonable probability. To investigate magical thinking, 64 adults were
tested in a novel experiment where they were told they were playing an online game with
opposing players. However, neither the “Game” nor the opposing players were real. It was a
presentation designed to provide an illusion of game play. The “game” consisted of two
sessions, each showing three opposing players (six rounds each). Half the opposing players
were “seen” (pre-recorded videos with confederates posing as players) and the other half
were “unseen”’. To play the “game”, participants were asked to choose a card (from a set of
five) and then observe the opposing player attempt to guess that card without being able to
see it. Participants were then shown that one-third of opposing players displayed “good luck”
(many correct guesses, defined by a by an above average score), one-third “neutral luck”
(some correct, defined by an average score), and one-third “bad luck” (almost none correct,
defined by a below average score). After the game, participants were asked to score each
player on how likely they are to choose that player for a second stage of the game (in reality,
there was no second stage). In the results, there was a significant effect of “luck” (with higher
preferences for higher luck). There was also a significant effect of visibility (seen players
preferred over unseen). Participants also completed two questionnaires to assess their
disposition for magical thinking. There was a weak effect of questionnaire scores on the
preference for luck. Results are considered in the context of research in anthropology and

psychology.
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Chapter 1

Reasoning and Magical Thinking

1.1 Inductive vs. Deductive Reasoning and the Problem with Probability

“Man, facing the unknown, must, in order to reduce cognitive discomfort, generate a formula
which yields a satisfying sense of understanding.” — (Wallace, 2013, p.19)

The above quote highlights the hugely important need of human beings to explain the
unexplainable, often using methods that are in themselves irrational but none the less have an
internal logic. Superstition and superstitious behaviours are ways of generating the
understanding of the unknown, acting or deliberately refraining to act in specific ways to
ensure a positive outcome, when there is no causal relationship between those actions and the
outcomes (Skinner, 1948, p.168-172). Where rational means fail to explain an event, we are
unlikely to believe those means (Hood, 2010), and seek pathways to explain them in kind.
This is the creation of a supernatural superstition through magical thinking, and while this
may appear to be an inadequate way of processing a situation, cognitively they could be a
fundamental way of reducing the risk of failing to exploit an existing causal relationship, or
of trying to exploit a non-existent causal relationship (Abbot & Sherratt, 2011, p.85-92), thus
having a critical bearing on risk management and perception.

From an evolutionary standpoint superstitions might be considered an anomaly, a set
of behaviours that cost more than benefit and therefore would be presumed to fade as more
beneficial behaviours bear more reliable success. To make up a shortfall in information about
the causal relationship between ones own behaviour and an event, superstitious behaviour

tries to modify the unknown through apparent observed success, aided by instinct, (Foster &
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Kokko, 2009) personal experiences or cultural transmission (McNamara et al. 2006; Beck &
Forstmeier 2007; Abbot and Sherratt, 2011, p.85).

Here, I propose an experiment and questionnaires to test for the susceptibility of a
participant to create irrational properties and associate them with a person that has been
shown to be lucky or unlucky in an experimental setting; then test for any preferences that
may result from this. In addition, participants will be questioned as to the nature of this
reaction, with questions that explore likely schemas that would account for the results
generated within the experiment. A questionnaire measuring the participant’s perception of
paranormal events will be taken, to see if there is a correlation between a person’s general
perception of unlikely or unexplainable phenomena, and the susceptibility to the associate

these phenomena to others.

Humans reason in two generally accepted ways; through deduction, the inference of an
outcome by reference to a principle or generally accepted law, or induction by which
acceptable principles are formed from those outcomes (Reisberg, 1997). Both are used to not
only as a strategy to learn new concepts, but also as a path to build connections between
learning schemas, an aid to create pathways for decision-making. Traditionally, the two have
been viewed as rival methods of thought, with deduction achieving accurate and logically
robust conceptions of reality and induction producing somewhat ineffable conclusions as they
are based on corroboration (Hammond 1996). Crucially, inductive reasoning as an inferential
method for deriving knowledge relies on corroborating, rather than proving, a claim about
knowledge to aid decision-making. As such, it utilises metaconceptualisation to not only
form but also inform these corroborations. Whereas conceptualisation is the ability to
maintain a concept about a physical object or event, metaconceptualisation is the ability to
maintain concepts of mental states (Sperber 1996, p. 71). Metaconceptualisation is therefore

critical in the formation of abstractions about events; one could not disbelieve or express
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doubt in a concept or event without the opposing metaconceptualisation of the event being
true. Both abstractions in this instance are created through inductive generalisation about the
event, when faced with an event that cannot be proved. Inductive generalisations rely on a
small number of phenomena to extrapolate a knowledge claim for a larger amount of
phenomena; and can easily result in flaws, as the small sample may not be representational of
the larger group.

Inductive generalist reasoning involves several strategies including analogical
reasoning; where previous experiences are labelled source domain and used to inform
inferences for situations that are inconsistent, incomplete or contain elements that are not
understood or fragmentary, called a target domain (Gentner et al. 1997, p. 5). Analogical
reasoning is a process formed of three sequential steps that work to understand a target

domain.

1) The first creates a surface domain, a set of conceptualisations and relations from
long-term semantic memory that can best match the target domain, based on surface
similarities. While what the target domain is and how it triggers the subject remains
specific to the subject based on their understanding (and therefore creation) of the
target domain, the first step of the analogical reasoning process is seen to be
universal (Gentner 1989, p. 231 -232). [ would argue that it is this universal core
process where misconceptions in the perception of causality are copied from long-
term memory and applied to the target domain. A combination of the structural
cognitive pathways that lead to magical thinking and the reinforcement of these
pathways lead to the creation of surface domains that misrepresent causality.

2)  The second step in the analogical reasoning process maps the retrieved analogues to
the target domain and is comprised of two universal conditions that provide linkage

between the source domain and the target domain. The first is one-to-one mapping,
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where each concept in the target domain must correspond to a concept in the source
domain (Gentner 1989). In terms of an event where the outcome defies what one
may consider to be an average probability, a subject would necessarily draw upon
instances in their long-term memory that correspond to similar events where the
outcome was unexpected. A distinction need to be made here however, between
events that are merely surprising, and those which defy a subjects perception of what
they would classify as within the normal limits of probability. The second condition
is that of parallel connectivity, where the relations between the concepts much
match. If both conditions are met, then the implication is that the entire structure of
relationships that have been recalled in the source domain can be used to inform the
entire structure of the relationships in the target domain, and a new analogy is
created. So in addition to the surface similarities of the first step, the second stage
establishes a structural similarity. This requires a subject to draw upon a large
amount of memory that involves not just the concepts themselves, but the
relationships between them. That in turn means that the subject and target domains
cannot just be linked by category, but thematically.

3)  The third step in the analogical reasoning process applies to equally to the surface
and the target domains and the new analogy by judging how robust it is. This
judgement depends on how successful the analogy is in improving understanding of
the target domain, the relevance of the analogy. If the analogy is deemed to be
untenable, the entire process is repeated until an analogy is formed that stands up to

the subject’s judgement (see Fig 1.1).

While the first two steps have been argued to be unaffected by culture (Gentner 1989, p.
230), the third step is the most susceptible to cultural factors. What is relevant to a subject

depends largely on the culture they have been exposed to throughout their lives. In the
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framework of magical thinking, how a culture perceives events that defy causality or
explanation will irrevocably alter a subject’s judgement to future events that bear similarities.
If a culture has traditions of magic, a framework that exists parallel to the physical world for
example, and this tradition is held to be as real as the physical world, then the third step in the
analogical reasoning process would be judged against concepts that from a rational point of

view would be impossible.

Deduction on the other hand, is the creation of conclusions that do not require external
validations via internal judgements, as they must be true given that the premises they are
based on are true. Piaget argued that formal reasoning (i.e. methods used in mathematics and
logic) in the form of deduction is arrived at in early adolescence with children spontaneously
reiterating the rules employed (Beth & Piaget 1966). Humans are universally gifted with a
mental logic. In essence, in order to form conclusions, the reasoning mechanism applies a
number of deductive rules to the abstract logical form that an encoding device has extracted
from a set of premises. Therefore performance (measured by the difficulty of the problem
face and the accuracy by which the problem is solved) can theoretically be predicted by the
likelihood that a heuristic is available for use based on the context of the problem and the

number of heuristics required to make the deduction.
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Figure 1.1

(./'_“\

\
i- LongTerm | )
\ Memory !,' A\
J

Y

St

. Fd
o SR

J Step 1
A1 A potential analogue created . —
; { - \
surface similarities shared with the \ J“‘; y/ Target Domaln .
I \.
\ \ R / / \ \
/ \ |
/ Step 2 =
> : " 1 |II
| 4 conceptsand relations and the s “‘x' /
P f ]
R The Infi ial power of the created
to understand the target domain,

e sy s e
a Smosh Y
/ Surface Domain < sty
/
!
\ TR <. | /
‘ \ _/ KMQJ\ Correspondances are sought <
\ / R e Target Domains' concepts and o
| (onept2 | W Eoncepﬂ | 7
\\\ '\_\ /)" //" N /_’ \ ///
i Y

analogy is tested, If the newly created
the new analogy is abandoned and

from Long Term Memory based on [ | == =
TN \ = T ’ / s oy \
s
/ \ 4
[ . \ { |
' Concept1 \ ~ N \ M . 1 Concept3 | \
\ = .
\ | v |
/l/ \\.__ _./ |
\ /:| T~=.| betweenthe Surface Domains' |1
| :
. . /
relations, \ S ,-'/ [
' Step 3
is analogy ks not successful in helping
the process s repeated.

II,..-f’f {\/ Concept : Concept3

/ \ f / \
[N \,
{ NG | The new analogy can be written as (|
[ . _ 1 1:243:4 [~ | Analogical reasoning can be seen
| meaning that Concept 1 and Concept not only as an inferential process,
2 and their relationship are equal to but as 2 means of learning itself,
|| - Concept 3 and Concept 4 and their | as newly formed analogies are
/ relationship. \ | encoded into long term memory to

." be recalled as potential analogues.

\
\ | Concepz % Conceptd | |/
Q\\\ / % //f/

\

Fig. 1.1

Displaying a simplified version of Gentners model of analogical reasoning. The steps

describe the process by which a new analogy is formed, and how the concepts and
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relationships in the surface domain correspond between to the concepts and relationships in

the target domain. An original production by the author.

The paradox created by these two rationales for reasoning is clear. Where deduction
can be flawed in the availability and rationality of the heuristics applied, induction is by its
nature flawed by its corroborative nature. However, people in everyday life still manage to
make accurate judgements using both systems. Wason and Johnson-Laird in 1972 conducted
experiments that suggested that while subjects regularly commit logical errors, when the
content of the problem was changed to an everyday problem, many people made the correct
selections. The experiment ran thusly:

Four cards were laid out in front of subjects labelled as A, B, 2, 3. Subjects were
informed that if a card had the number 2 on one side, it must have the letter A on its reverse,
and vice versa. They were then asked to select the cards that must be turned over to find out
if the stated rule was true or false. Most of the subjects selected the cards A and 2, or A alone.
The problem lay in the fact that subjects rarely selected the card labelled 3, for if that card
had an A on its reverse the rule is false. When the choices however were changed to an
everyday generalisation however, subjects made the more logical selection.

It seems therefore from the example above that the even insofar as the task in front of
the subject is deductive, the assumed mental logic is confused by the effect of the content of
the stated rules which have no effect on the logic of the choice.

Logic can be viewed as providing critical boundaries for human thought (Davidson
1984; Quine 1953). Logic contains the proof of a thought not only with its conclusions but
also within its structure. A simple example of such would be All A are B, All B are C,
therefore All A are C. Regardless of what the categories of A B and C are, this proof remains

valid as there is no reliance on any other facts. If the first statement is true, and the second

10
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statement is true, then the third must be true. That logic is undeniable not through the content
of its constituent parts but the relationships that exist between them, that the conclusion is in
fact just another means of stating the premise. To refute the structure of logic is not then a
mistake, but is incoherent. No new facts are required for this conclusion to be reached. This
property is called monotonicity, in that while structure of the above model cannot be changed
with external knowledge, new facts can alter the premise and a new conclusion will therefore
be formed but within the same structure.

In contrast, reasoning in humans is overwhelmingly nonmonotonic, in that all
conclusions can be overturned with new information. The inference of, for example, /s cold
outside and I am about to leave my house to I will be cold, contains within it many indefinite
premises that can in turn overturn the conclusion, for instance that it might be warmer soon,
that temperature itself is relative, that the subject will wear a warm coat, etc. The Frame
Problem posited by McCarthy and Hayes in 1969 eloquently described this problem in the
developmental stages of the science of artificial intelligence. It runs thusly:

A subject has a base of knowledge, K, and proceeds to make action A. What other
information in the base of K needs to be updated in order for this action to be accurately
accounted? The problem is that while nearly all previous information in K would be
unaffected, the consequences of A are radically altered based on the circumstances of A itself

and therefore any conclusions based on K can be logically overturned.

In addition, adding a new piece of information, F, that does not necessarily concern
A, can render conclusions of K in extremely idiosyncratic ways; it is impossible to restrict the
inferential consequence of F in advance. Nonmonotonicity can therefore apply to items
contained in K, and of course any inference resulting from K that can be overturned by the
addition of new premises and are therefore logically invalid in themselves (Fodor 1983;

Pylyshyn 1987). To combat nonmonotonicity, and therefore the problem of everyday

11
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applications of logic, Bayesian probability posits that while humans are typically unable to
apply the large amount of calculation required by probability computation, they are sensitive
to patterns of qualitative probabilistic reasoning. Simply put, Bayesian probability is
interpreted as the quantification of a personal belief in an event or argument. It is represented

mathematically in Figure 1.2.

Figure 1.2

P(B/A)P(A)

P(A/B)=
P(B)

Where A and B are events and P (B) #0
P (A/B) is a conditional probability: the likelihood of A occurring given that B is true.
P (B/A) is also a conditional probability: the likelihood of B occurring given that A is true.

P (A) and P (B) re the probabilities of observing A and B independently of each other, known

as the marginal probability (Ord, 1994).

The mental models view that assumes that subjects create mental models of what is
causal that are governed by internal formulae that are regarded as true (Johnson-Laird 1983).
The Mental Model posits that subjects that are unfamiliar with the above calculus infer the
probabilities of events by creating an array of mental models that have an equal probability of
what is true (Johnson- Laird, 1983; Johnson-Laird & Byrne, 1991). These mental models are
a representation of a scenario that has a similar structure and content to that of an imagined

possibility. However it would be a mistake to assume that probability calculus is not a factor

12



Middlesex 13
University

in the creation of mental models, that subject’s beliefs are the determining factor in assigning
probability to these models as well as an events probability being dictated on the amount of

models in which it occurs (Johnson-Laird 1999).

The Conjunction Fallacy

Tversky and Kahneman (1983) proposed a fallacy in the calculation of probability by
naive subjects. As shown in Fig 1.2 (page 9) the probability of the conjunction P(A&B)
cannot exceed the probabilities of its constituent parts, P(A) and P(B). Tversky and
Kahneman found that subjects frequently used intuitive heuristics that are not bound this by
this rule, that a conjunction can have a higher representativeness than a constituents and that
“instances of a specific category can be easier to imagine or to retrieve than instances of a
more inclusive category. The representativeness and availability heuristics therefore can
make a conjunction appear more probable than one of its constituents.”
In effect, this papers experimentation is a continuation of Tversky and Kahnemans research
and manipulate this effect to discover if, when participants are faced with a probability event
that falls outside the statistical average for the Negative and the Positive Confederates, any
difference in judgement is apparent, and then with the questionnaire that follows link this
behaviour (if it exists) to specific schemas of magical thought according to the Rational
Thinking and Magical Thought scale detailed in Appendix 3.

Neuroimaging studies have discovered evidence that humans indeed have more than
one method for evaluating events (Goel, Gold, Kapur, & Houle, 1997; Osherson et al., 1998).
When viewing a series of arguments, subjects were asked to decide in a first condition
whether the arguments premise contained the conclusion and in the second condition if the
premises made the conclusions more or less probable. The studies found that different areas
of the brain were activated dependent on whether the task was deductive (as in the first

condition), or inductive (as in the second condition).

13
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As discussed above, there are multiple ways of viewing how humans perceive the
events that occur around them and how they react to them in turn. In the following
subchapters, these various methods and more will be viewed through the lens of magical

thought and how the following experiment was constructed.

14
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Reasoning and Magical Thinking

1.2 Magical Thinking from an Anthropological Perspective

Magical thought has been a topic of interest and frustration for anthropologists for
over a century and has many perspectives. There are several viewpoints have stood out in
anthropological theory, and in my experience as an anthropologist each contain a percentage
of the truth that inform and add complexity to the other, two of the most relevant to this paper
I have highlighted here.

Firstly, that magic is an irrational procedure built from symbolism and existing in
phantasy, as an attempt to control the uncontrollable (Malinowski 1935, 1945). Malinowski
found that Triobriand Islanders in the Western Pacific used ritual magic more when sailing
and fishing than in agriculture. When planting crops, Triobrianders could rely on relatively
simple reasoning to insure a satisfactory crop, mainly that if they planted sufficiently, and the
soil and weather was in their favour, they would succeed. However on the sea, during fishing
expeditions or trading missions with other islands, the risks were far higher, meaning the
outcomes where far less predictable. There was even a difference in the use of magic ritual
between the fisherman that worked in the lagoon, verses those that worked on the open sea.
Weather had a much higher impact on lives out at sea, fish were harder to find and catch, the
sheer number of variables in any given voyage outside local waters were impossible to
numerate let alone calculate. In addition to the number and scale of possible outcomes, the
pace by which various outcomes occurred was increased immeasurably. Where weather
events or soil quality would have effects over a long period of a season or a year, faulty
equipment maybe identified and fixed within a day with no harm done, sailing is a different
matter entirely. Faulty equipment could cost a life; repairs are difficult to carry out at sea.

Weather events turn deadly very quickly, or indeed could becalm a boat for weeks to the

15
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same effect. Shoals of fish behave in ways infinitely more complicated than root vegetables
and therefore require a lot more knowledge to predict, and even then there are no guarantees.
There are certainly no guarantees when dealing with other islands. Malinowski posited that
there was a direct link between risk and magical thought, that the higher or more inscrutable
the risk, the more likely that magical thought is used as a method of understanding and
affecting this risk. There has been a large amount of experimental research that has lent
weight to this theory, for example Rudski & Edwards, 2007 where the aim of the study was
to investigate the relationship the use of superstitious stragies in conditions of uncertainty.
Subjects were presented with a task where they could use either their own selection of a card
or use a card selected by a ‘psychic’. It was found that when there was a perceived likelihood
of failure, a subject’s chance of selecting a superstitious tactic, namely the use of the
psychic’s selection over their own, increased, regardless of the subject’s actual belief in
psychics. This study presents several interesting ideas, apart from providing a clear linkage
between risk and magical thought, namely that subjects are likely to use supernatural means
to aid them in tasks where probability is the main factor. This in itself presents an interesting
dichotomy, even when the subject does not themselves have any faith in the supposed ability
of psychics, they will still utilize the psychic for their benefit. Magical thought is not only a

passive reaction to a risk situation; it is a flexible mechanic that provides logic for behaviour.

Secondly, proposed by Evans-Pritchard, that magic is a form of the scientific
principle, a comparative set of heuristics that provide a framework for explanation and
implementing will over events. In his ethnographic research with the Azande of the South
Sudan, Evans-Pritchard in 1937 found that they held both the natural and the supernatural in
equal partnership in terms of misfortunate events. An example of this was an event where a

granary collapsed after the supports had given way, killing everyone inside. The Azande
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knew that the supports had been eaten away by termites, and that it could have fallen at any
point. There use of reasonable logic was not flawed; however they still insisted, as with most
unfortunate events, that the reason why the granary had fallen at the particular point when
there were people inside was due to witchcraft. The two principles, that of rational logic and
irrational magic, both follow their own laws and have a systemic approach to events, and
both are equally true, equally believed. There is no difference between magical thought and
rational reasoning, they are both valid pathways to understanding situations in specific ways.
Why did the granary fall at that specific time, killing those people, and not at midnight when
the granary was empty? The termites were the cause, termites acted as termites do, but the
shock of the loss of life required an explanation beyond the physical, which magical thought
in this case about witchcraft, provided the answer. An emotional event required an answer
that served its question.

In a more industrialised western setting, magical thought and superstitious thinking is
prevalent in nearly every part of society, with professional athletics being especially
pronounced. I would posit that the reason behind the overwhelming acceptance of magical
thought as a factor in sports (as opposed to magical thought in say, religion, where the
suggestion that magical thought has an influence is met with resistance) is because of the
symbiotic relationship between the fans and the sports people and teams. Fans are invested in
teams on an emotional level that is renewed and reenergised every time they watch the sport
being played. Sports are kinetic, melding tactics and movement (or at least the tactic). Within
each match or event there is a built in narrative, of overcoming odds, opponents, records,
success and failure; but paired with an overarching metanarrative of how teams or individuals
are performing over a season, a career, a lifetime. With sports, the risks are separated from

the observers but felt as keenly as if they were participating themselves.
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This example displays both of the aspects of anthropological perspective discussed
earlier, principally that magical thought is a reaction to situations that have a structural aspect
of risk, and that magical thought is a mirror image of the scientific principle in terms of

logical structure if not causal reality.

18
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Reasoning and Magical Thinking

1.3 Magical Thinking in Psychology

Magical thinking has been defined as a category mistake with in the construct of
metal domains; a belief that one can exert some kind of control or that control is being
exerted externally by supernatural agents or forces, that defy the laws of cause and effect
(Lindeman & Aarnio 2007). There are examples in all human cultures and there is
anthropological evidence that magical thinking, represented by practise, have their origin at
the inception of human culture (Campbell, 1959; Guthrie, 1993). The concept has been
variously looked at as having a pragmatic purpose (Nemeroff & Rozin, 2000; Vyse 1997) or
as a cognitive error (Piaget, 1928). Piaget posited that the foundations of magical thinking
develop from the conflict of phenomenalism (where chronological and physical proximity
suggest one event caused another) and efficacy (where emotional reactions or wishes are
causal) when infants first establish a connection between their physical reality and their
mental intentions at the third developmental stage between the ages of 3 to 7 months (Piaget,
1954, 1927; Subbotsky, 1992). When children use these pre-causal modes of thinking there is
a confabulation between casual relationships and correlational relationships. As they grow
older this confabulation lessens as ontological beliefs alter with increased exposure to
information and transition to primarily causal relationships from correlational between ages 4
through 9 (Carey, 1985; Subbotsky 2004). So as well as being an affect of cognitive
development, superstitious behaviours, rituals (either personal or societal), religious
practices, are manifest innumerably in modern society (Vyse 1997; Zusne & Jones 1989).
These behaviours are causally obscured, their causes not logically apparent but nevertheless
engaged in with the same vigour as less obscured behaviours.

Overimitation, or the copying of causally opaque behaviour, is not unique to our

species, but is far more important in our development than compared to other primates
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(Horner & Whiten, 2005). A useful example of overimitation and the perspectives employed

is that of Sylvia’s Recipe (Gergely & Csibra, 2006), described below.

Sylvia is a scientist that employs a specific way of cooking a ham, learned from her
mother at an early age, and never questioned it for the remainder of her life; she cuts off both
ends of the joint before placing it into the oven. When Sylvia then cooks a ham in this
manner for her elderly mother in adulthood, her mother expresses surprise, while Sylvia
herself had never questioned it. The reason why Sylvia’s mother had cut the ends of the ham
was that the roasting dish she owned was not large enough to fit an average joint of ham so
she was forced to cut off both ends. There are a number of possibilities as to the assumption
that the young Sylvia made when she watched her mother prepare the ham. Sylvia may have
assumed that the practise had a physical-causal relationship, for example that this preparation
led to the improvement of the flavour of the meat, even if this instrumental purpose was only
known to her mother, a more experienced cook. However it is equally possible that a more
normative, noninstrumental understanding of the technique was deployed. It could be that
this was an affect of social class, that displayed her mother’s sophistication in comparison to
others, or an ethnic tradition passed down from previous generations. It is possible that the
Sylvia’s recipe had a supernatural function, one that allowed the spirit of the deceased animal
to escape via the cuts her mother made. Or perhaps the most confusing reason, that the meat
should just be prepared like this, without a reason.

Developmental psychologists have historically viewed children as using basically
explicit hypothesis to explore and test their environment (Gopnik, 2000; Piaget, 1928). When
children copy actions that have demonstrated purpose but the actions that produce this are
seemingly needless or extraneous, the inference is that they have overattributed causal worth
to the extraneous elements as they do not know the purposes behind them (Lyons, Young, &

Keil, 2007). That children do so would imply a level of implicit trust with the person that
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they are imitating, that they must have a valid reason for behaving in this way and that every
action has a meaning, regardless of how inscrutable it is to the child observing (Tomasello
2009). However a purely psychological viewpoint may not be the best to uncover the
mechanism that drives this behaviour. In social anthropology, the view is that humans are
universally predisposed to imitate behaviours that are incomprehensible in principle via
teleological reasoning in the anticipation that the behaviour serves a social rather than a
technical purpose (Legare & Whitehouse, 2015). Magical thought is certainly not limited to
the lack of cognitive maturity or level of education, (Rozin, Millman, & Nemeroft, 1986;
Subotsky & Quinteros, 2002). As cognitive maturity progresses there is a higher dependency
on logical principles in concert with a greater accuracy in information gathering, which can
compound faults in logic the older a person gets (Markovits & Vachon 1990). Adults clearly
engage in magical thought in many areas of their lives on a daily basis, without internally
ever describing it as “magical”. In the absence of overt contingency humans often perceive a
causal relationship (Ward and Jenkins 1965). In addition, there is evidence that people treat
events that are based on probability alone as controllable. Henslin in 1967 studied the players
of craps at casinos and observed that they clearly exhibited behaviour that suggested they
thought they had a measure of control in their outcomes, in that they threw softly for a low
numbers and harder for high numbers. This suggests not only that they engaged in magical
thinking when trying to influence the result, but that even the type of action was defined by
the want of a specific result. Players had decided, due to rules that are casually opaque, that
throwing harder would induce higher numbers, and vice versa. This suggests linkage between
physical strength and higher numbers, which in turn suggests a magical logic, a mode of
thinking about causality that while defying the rational, nevertheless makes its own sense by
its own logic. Langer in 1975 defined the illusion of control as “an expectancy of a personal

success probability inappropriately higher that the objective probability would warrant.” In
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experiments designed to induce inappropriate confidence Langer introduced factors apart
from skill including competition, choice, familiarity, involvement, and found that
experimentation supported the prediction that subjects did indeed act more confidently in
situations where the above factors have been introduced.

It follows therefore that there is a cultural dimension to the acquisition of knowledge
during the course of socialisation that is causally obscured. For instance, we can operate in a
complex world of technology without having to know every aspect of its function or design.
We create a analogical space where the reason we do not have to know every aspect of a
target domain is two fold, firstly the event is reliable, secondly that the knowledge of how a
target domain occurs is available to learn should we wish to, or that there are others that have
this knowledge and their application of it is a reliable as the target domain itself. When the
event falls out of this criteria and is therefore causally obscured in a much stronger sense, it
cannot be reasoned using a logical causal rationale (Whitehouse, 1992, 1995, 2000, 2004;
Humphrey & Laidlaw, 1994; Sorensen, 2007). Rosengren and Hickling (2000) stated that
magical thinking could be a part of an independent domain of knowledge based upon a
concept of “magic” which follows alternative rules of causality compared with foundational
forms of causal logic. Religion in particular has a large amount of magical thinking built into
its structure and has been suggested to be an advantage in individual and group fitness
(Wilson, 2002). One could argue that the majority of culture universally falls into this
category, that from the outside aspects like religion, fashions, social mores and manners, do

not have a clear causal relationship with reality.

Magical thought is widespread in all major sports (Buhrmann, Brown, & Zaugg,
1981), including but not limited to behaviours related to post game activity, pregame activity,
clothing, food; but more broadly defined as any behaviour that is separate from technical

performance or ability, exist in a formal or sequential structure, or are repetitive, indeed all

22



Middlesex 23
University

behaviour that involves actions to manipulate the outcome but do not have a rational causal
foundation (Womack, 1992). These behaviours can be seen to be highly ritualised due to their
repetitive, sequential and symbolic natures. While there is no rational causal link (touching a
rabbits foot for luck does not have any effect on probability, certainly not for the rabbit) but
an effect has been shown for the athlete or team by the lowering of anxiety levels; Becker,
1975; Buhrmann et al 1982). Magical thought in the form of ritualised behaviours has been
thought to be separate and distinguishable from behaviours that maybe occur with the same
frequency or at the same time like preperformance routines, which are used specifically to
enhance physical performance (Cohn, 1990). I would argue that there are large number of
similarities between the two not in the specific practise but the results. For example, the use
of cognitive preperformance routines that includes relaxation techniques, strategies for
focusing the mind and coping with the stress of performance, imagery that may help in these
strategies; they are prepared and delivered by an individual or group that holds the status of
expert (like a coach or a sports therapist or psychologist) a prerequisite of which would be the
analyses of team performance (Ravizza & Osborne; 1991 Eklund, Gould & Jackson, 1993).
To my mind, the similarities are clear although as always in the realms of magical thought,
somewhat muddled. Personal rituals can, in opposition to preperformance routines, be created
entirely by the individual. However they are formed in the same manner, namely an
assessment of performance. While this assessment is by definition subjective as it is carried
out by the individual, it still follows the same logic of success and failure, the difference
being that what has been identified as causal is in error. It is extremely difficult to identify
even from a professional objective perspective, what makes a player more skilful than the
next when they are operating within the same scenario with the same training and experience.
Skill always has a somewhat nebulous factor at least in its assessment. From a subjective

analysis, it is unsurprising that an emotional assessment would include a causal flaw. In
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addition, while personal rituals are indeed created by the individual, this is denying the other
factors in its creation. While preperformance routines are constructed and bestowed by
experts in a position of authority, rituals can be created and passed on in a similar manner. A
new player may be instructed in a team-wide ritual, the experienced players taking the role of
experts in authority. The mere fact that other players have their own rituals may inspire
rituals in other players out of a need for group compliance. As to the rituals themselves, they
occupy the same functional space as preperformance routines. Images that encourage
relaxation and other relaxation techniques, strategies to focus the mind and cope with stress,
could easily be factors in ritualised behaviour, and if have been created by the individual are
necessarily more personalised. The main difference to my mind in the practise and results of
ritual and preperformance routines is that preperformance rituals have an effect on player
performance regardless of whether the player believes they have an effect or not, in
opposition to ritual where belief is a necessary factor (although given the evidence of studies
like Rudski & Edwards, 2007, belief may not be as critical to the process of magical thought

and its effects on subject mind-set than may have been previously thought).

Order of hits and misses and the Belief on Small Numbers

In their study entitled ‘Belief in Small Numbers’ 1971 Tversky and Kahneman
posited “People have erroneous intuitions about the laws of chance. In particular they regard
a sample randomly drawn from a population as highly representative, that is, similar to the
population in all essential characteristics”.

This conclusion is a demonstration of magical thought on a relatively basic level, the
assumption that success now is indicative of success later without any supporting evidence to
create further premises other than the previous results. Tune in 1964 found evidence that
supported this, significantly for this papers experiment in that when Tune’s subjects were

asked to create a random sequence of tosses of a “fair” coin (fair here meaning untampered
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with and thrown the same conditions every time); they produced a pattern that in any short
segment assigned the result of ‘heads’ that stayed far closer to 50% than the laws of chance
would predict. As Tversky and Kahneman point out in their 1971 study, this creates “A
conception of chance based on representativeness, therefore, produces two related biases.
First, it induces a belief that the probability of heads is greater after a long sequence of tails
than after a long sequence of heads-this is the notorious gambler’s fallacy (see, e.g., Tversky
& Kahneman, 1974). Second, it leads people to reject the randomness of sequences that
contain the expected number of runs because even the occurrence of, say, four heads in a
row-which is quite likely in a sequence of 20 tosses-makes the sequence appear

nonrepresentative (Falk, 1981; Wagenaar, 1972).”

The Contagion Effect

In order to avoid a participant being affected by the previous results of a confederate
in either the observed or unobserved condition, all of the results in a round are displayed at
the same time when the participants are asked to make the judgement about future
performance.

In magical thought theory, the law of contagion involves the transfer of behavioural
properties from one object or person to the next (Nemeroff & Rozin, 1992, 2000; Rozin,
Millman, & Nemeroff, 1986). Where the previous research here focuses on the transference
of a concept like disgust from for example a piece of clothing owned by someone who has
recently died, here the mechanic is that a previous confederates performance may effect the
next confederates performance.

The hypothesis is that superstitious perceptions can be created and reinforced with the
manipulation of a participant’s perception of observed luck; that there is a predisposition for

participants that employ higher levels of magical thought to be more susceptible to this bias;
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and that the nature of this superstition can be broken down into specific types of reactions to
various schema.

In addition, a Rationality and Magical Thought Scale has been produced and tested, in
order to bridge the gap between a general belief in the paranormal and the specific event
created in the experiment. The research here endeavours to shed light on the relationship
between the general beliefs in the paranormal which is argued to be more influenced by
culture and society and the specific behaviours and reasoning strategies used when
confronted with a paranormal event (in this case a belief that a person that has an ability to
accurately guess a card with greater accuracy than the statistical average and that this ability

can be replicated).
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Chapter 2
Method
2.1 Design

A computer program was created in Microsoft PowerPoint that the participants are
playing a game against opposing players. The results are displayed and participants are asked
to express a preference to their opposing players based on these results. The opposing players
are in fact pre-recorded confederates and the results are manipulated so that the confederates
have had positive luck, negative luck and neutral. In addition, two separate, within-
participant conditions of play are included, in that the participant can observe the confederate
they are playing against, or not. Participants are separated into two groups, the only
difference being the order in which they play with an observed/non-observed confederate.

The computer program (hereafter known as the Game) has been designed specifically
to limit the amount of explanations available for the results created in game. A complete
page-by-page break down of the game is included in Appendix 1. Participants are informed
that they are playing with other participants involved in the same experiment being conducted
around the world. The game displays five Zener Cards, the opposing player (observed or not
observed), and the results generated (Fig. 2.1). Zener Cards have been used in

parapsychology since its inception, see materials for details).

27



Middlesex 28

University
Figure 2.1
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Fig 2.1

Displaying the layout of the program that the participants interact with, the Zener cards are
interactive and can be selected.

Participants are required to select one of the cards, the pair of which is then ‘guessed’
by the opposing player, i.e. it appears as if the confederate is a live participant and is actively

playing. The results of this selection are displayed next to the opposing player (Fig 2.2).
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Figure 2.2

\

e

Fig 2.2 Displaying the layout of the program and the position of the results and confederate

‘live’ video.

The purpose of this is to place the onus of responsibility for the result upon the
opposing player. Thus, it is their performance that is the operative element. The results are
pre-programmed so that the confederates either 1) perform well 2) perform badly 3) score
averagely. After each round of three, the results of the confederates are displayed (Fig 2.3)
participants are asked to complete a questionnaire with the following question: Which player
would you like to play with again? Options range from Strongly Disagree, Moderately
Disagree, Slightly Disagree, Uncertain, Slightly Agree, Moderately Agree, and Strongly
Agree (Appendix p153). Two rounds of three are completed, where participants have
completed the above questionnaire twice. When the participants are asked to complete the
questionnaires, the confederate’s results for that round are displayed. This means that

possible reinforcement bias created by the order of the positive, negative and control
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conditions are negated and that participants are exposed to; and asked to express a result for,
every condition of confederate, positive, negative and control and observed and non-observed
for each.

The game creates a pattern of results for each confederate. As the participant does not
know that the confederates are pre-recorded or that their results are fabricated, it limits the
possible explanations as to why they have the scores they have achieved. As with any
explanation for any performance that deviates from the average result expected given the
probabilities available, the explanations available are either rational or superstitious. The
questionnaire requires that the participant express an affinity based on performance. If the
participants were following a rational explanation (i.e. the game was rigged, the other
participants were cheating, or indeed any explanation that does not involve luck or any other
supernatural explanation) as to the in-game results, one would expect the results of the
questionnaire to be a lower score per confederate with no deviation between them based on
performance or on whether they were visible to the participant.

Figure 2.3

Please complete the questionnaire labeled *01.
Take time to consider your answers and press continue when you have finished.

Displaying the results for a round of guesses with three confederates.

Fig. 2.3
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A key component in the experiment is that the participants are not aware of the true
testing that is being carried out. This is critical in the formation of the participants
conclusions, they cannot be aware that the goal is to measure perceptions of unlikely events.
While the true intent of the experiment is initially withheld from each participant, they will
be fully debriefed as to its true goal at the end. The selection of a card by the participant for
the opposing player to guess, as opposed to the participants guessing themselves, is key for
three reasons. Firstly it allows the investigator to manipulate the results to a simple success or
failure. From a design perspective, this enables the experiment to be streamlined in terms of
results that the participants receive and the form that these results take. Secondly it eliminates
the ‘skill’ factor, which a participant may be, for whatever reason, skilful at predicting the
results of the game directly; crucially creating a scenario that allows the possibility of an
irrational causal link between participants and players that has no outward explanation, as
opposed to a link created between the participant and the game itself. Thirdly, it goes
someway to establishing the idea that the results are not, or at least less likely to be,
manipulated by and outside source (for example the Investigator). A simpler method that
involved the simulated flip of a coin for example, would generate a similar set of results that
could be manipulated by the investigator to create bias in the same way, and could eliminate
the “skill” factor. However the very simplicity of this generation lends itself to a simpler set
of conclusions to be drawn from the results. Upon witnessing a set of results that have a
specific outcome, say the more heads than tails, there are only a few conclusions that can be
drawn from this result. The baseline rational assumption is that in general, ten flips of a coin
will generate a fairly even pattern of results, 50/50 maybe within tolerance of plus or minus
10%. If a set of results start skewing more than that, there can only be a certain number of

conclusions that can be drawn from that result. It is either that the game is defective, leading
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to a set of results that are not within bounds of credibility; the game is rigged, the results

being manipulated by a rational outside influence (i.e. the investigator).

Two questionnaires are included in the experiment. The first is of my own
construction, designed specifically to investigate the nature of the participants perception of
the experiment, and their perception of the results generated by it. The Rational Thinking and
Magical Thought questionnaire as seen by the participants is included in Appendix p155-157.
The second questionnaire, the Revised Paranormal Belief Scale (Appendix p158-161)
provides a separate score on each of seven factorially derived sub-scales, with each sub-scale
reflecting a major dimension of paranormal belief. The RPBS sub-scales are: Traditional
Religious Belief, Psi, Witchcraft, Superstition, Spiritualism, Extraordinary Life Forms, and
Precognition. Respondents indicate degree of belief for each of 26 items by using a seven-
point rating scale (Tobacyk 2004). Its use in this experiment is to provide an independent
rating for participants as to the strength and nature of belief in the paranormal. An analysis of
the factorial structure and dimensionality of the Revised Paranormal Belief Scale carried out
in 2017 by Kenneth Drinkwater, Andrew Denovan, Neil Dagnall and Andrew Parker at

Manchester Metropolitan University, is included in the Appendix (p162).

Logical Premises

As the Game portion of the experiment is the mechanism by which participants are

reasoning it is important to be clear as to the logical premises that the Game creates.

A. That the confederates cannot see the participants.

B. That results are only generated by the confederates.

C. That the confederates have no prior knowledge of the participant’s selections.
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The participants take the first premise on trust, as they have been informed that they are not
being observed in any circumstance. This fiction was relayed by the investigator at the
beginning of the experiment, by explaining that the condition that the participants were
currently operating in did not require their image to be transmitted. No evidence to the
contrary is given or implied.

The second premise is created by the Game only displaying a single confederate onscreen (or
a blank box with a symbol indicating that the confederates while not seen are still playing);
and that the results are generated procedurally by the confederate and the participant. As each
result is generated individually and requires the participant’s selection of a card, the inference
is that only the two players are generating results.

The Game mechanic itself creates the third premise, in that participants are required to select

the card for the confederate to guess.

A deductive rational based on the above premises would lead to conclusion D;

D. The results are random.

A B and C are true, conclusion D must be true.

If the results are random, when asked the question “Which of the players would you prefer to
play with again” would lead to an answer that reflects this, that all players would be judged
the same. Therefore, any difference in the score assigned to a confederate by a participant
indicates an inductive reasoning process. It is important to note that this process does not

require any specific score for each player, only that the scores are equal to each other.
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The design of the experiment endeavours to restrict participants to the above premises and
restrict the effect of various cognitive errors that may occur in testing of this kind to explore
if magical thought can still be measured when the experiment has been specifically designed

with those in errors in mind.

The Creation of Performance

Confederates are scored in the following manner, with a correct selection designated ‘hit’
and an incorrect selection designated ‘miss’ in accordance with paranormal investigative

parlance.

Control Confederate: 4 hits out of a possible 18
Negative Confederate: 2 hits out of a possible 18

Positive Confederate: 6 hits out of a possible 18

As each selection is made from a selection of 5 cards, the average score over a round of 18
guesses is 3.6, rounded to the nearest whole number of 4. The Control Confederate therefore
has been scored at the average that one would expect with a random selection of cards. The
Negative Confederate has subsequently been scored half this rate, and the Positive
Confederate at twice this rate, with a variance of plus or minus 1 over the two rounds.

The scores were selected in this manner to fulfil a clear difference between the confederates,
but not so much that the difference would be deemed as unbelievable. While more drastic
scores may well have driven the manipulation more effectively, I would argue that beyond a
certain point, (assumed by the Controller to be more than 50% more or less than the average
score), an average participant would start to rely on less magical thought and more upon

more basic inductions that required only the extreme scores as evidence. Further study could
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indicate the levels at which comparative scoring extremes begin to alter believability of said
score.

In relation to the experiment conducted in this paper, in order to effectively maintain
the fiction that the confederates results are indeed generated by them and not by any other
source, the sequence of hits and misses was programmed to reflect the above heuristic, as

displayed in the figures below.

Figure 2.4

Please complete the questionnaire labeled *01.
Take time to consider your answers and press continue when you have finished.

Fig 2.4 Displays the layout for confederate’s results, procedurally generated by the

participants, preprogramed by the investigator.
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Figure 2.5
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Please complete the questionnaire labeled *02.
Take time to consider your answers and press continue when you have finished.

Fig 2.5

Displays the layout for confederate’s results, procedurally generated by the

participants, preprogramed by the investigator.

As is displayed above, the hits are spread relatively evenly across the 18 guesses. The
Positive Confederate has a single instance of sequential hits, however the graphical layout of
the results endeavours to spread the hits out and create an impression of positivity and

negativity.

Observed vs. Unobserved

The Observed and Unobserved Conditions explore a possible difference in a
participant’s reaction to lucky and unlucky events when the perpetrators can be seen or not.
Previous experiments have highlighted that both observers and participants in an event that is
affected by probability (in this case the ‘hot hand’ phenomenon in basket ball) are affected by

previous results (see Gilovich, Vallone, and Tversky 1985). Gilovich et al found that both
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players and fans made the error that previous streaks of scoring were indicative of future
scores. A detailed analysis found that there was no evidence for a positive correlation
between the outcomes of successive shots, but that it did alter the perception of the players
and the fans as to the probability of the success of successive shots.

Here, the experiment explores a similar mechanic in that participants are asked to
judge the future performance of confederates, as opposed to their own performance, but
critically investigates if actually observing confederates perform (as opposed to not observing
them) changes this judgement. To create the same circumstance through the condition,
confederates have exactly the same scores in the control, negative and positive outcomes, and

are displayed in the following order for half (32) of the participants.

Luck Condition of the Confederate Observational Status of the Confederate
Control Confederate Observed

Negative Confederate Unobserved

Positive Confederate Observed

Control Confederate Unobserved

Negative Confederate Observed

Positive Confederate Unobserved
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The second group of participants has the reverse order.

Luck Condition of the Confederate Observational Status of the Confederate
Control Confederate Unobserved

Negative Confederate Observed

Positive Confederate Unobserved

Control Confederate Observed

Negative Confederate Unobserved

Positive Confederate Observed

This ensures that the observation protocol is evenly distributed across the participants.
In addition, any bias that the participants may have toward any visible confederates is

eliminated.
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The Rational Thinking and Magical Thought Questionnaire

The Rational Thinking and Magical Thought Questionnaire breaks down the
participants reactions into five sub-scales; Super-Rational, Sceptical, Weird Science, Luck,
Religious, as a template for possible schemas to the results generated by the experiment, with
the questions marked R being reverse scored. They are arranged according to a scale of
rationality that judges the subscales on their reliance on evidence, as well as the level of

magical thought required for this evidence to make sense within the schema created around it.

Super-Rational

I think the best players results were random.

o I think the game did not allow players to get better or worse.

J I think that all of the results were arbitrary

o I think the worst players could not improve their results regardless of what they
did.

The Super-Rational questions dismiss any possibility of any luck or unexplained activity,
and focus solely on the results within the experimental framework. In addition, this section
should identify participants that may hold specific beliefs, but can separate these beliefs from
minimally counter-intuitive events like the one created and tested in the experiment. The
questions do not require an explanation of or make any predictions as to the results. These
explanations are purely deductive in nature and correspondingly require no external facts or
magical thought to justify.

A high score indicates that the participant accepted the premise of the game, and using
this premise made the conclusion that the results were random, that the structure of the game

precluded an ability to achieve better results, that the results were indeed an arbitrary
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expression of probability across the three confederates. This is an accurate deductive
summation that requires no external knowledge to acquire.
A low score indicates that the participant has used external knowledge to make this

conclusion, and would be indicative of inductive reasoning.

Sceptical
o I think that if there had been more guesses, players would have improved. R
o I think skill played a part in the player’s results. R
o I think that the best player was cheating. R

o I think that the game was rigged.

The Sceptical questions address the results as generated from within a rational framework
of analysis, exploring why the results occurred as they did but requiring a minimum of
magical thought in the inductive reasoning process. It differs from the Super-Rational in that
the questions make predictions about possible explanations for the results that indicate an
inductive framework of analysis. However, the questions relate to known factors in events
that involve probability only, so while the reasoning process is inductive, it requires only
minimal magical thought processes to conclude. Effects such as frequency of guesses, skill
(regardless of the games premise that skill is not a factor), cheating or rigging require
supplemental evidence to confirm, but as these factors are affects in similar games involving
cards, can be included in the induction process without any further magical thought being

applied.
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Weird Science
o I think that observing the players affected the results. R
J I think that observing the pattern of player’s results effected the results. R
o I think that if players could have seen me, it could have affected the results. R

. I think that body language affected the results. R

The Weird Science questions test the participants belief in the results that are a further
step removed from the Sceptics questions, in that while they are inductive, they require
further magical thought schemas in order to justify. These magical thought schemas however
are still based on scientific evidence that is misunderstood as opposed to schemas that rely
entirely on belief.

To score highly in these questions indicates a belief that confederates results were in
some way affected by the act of observing them; which in turn requires a belief that the act of
observation has an effect over probability in this instance. This belief may well be affected by
misunderstood science involving the observation of particles and the resultant affect on their
behaviour, or by pseudoscientific theories surrounding ‘morphic resonance’.

It is expected that participants that score highly in this section will also score highly in
the Psi and Extra Ordinary Life Form subsections with some overlap with the Precognition
sub-section of the RPBS, as they share similar assumptions and flawed interpretation of

science or an acceptance of certain pseudoscience.
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Luck
o I think that if the worst player had a lucky charm, that would have helped them
perform better. R
o I think that the best player had good luck. R
o I think that players that didn’t perform well or poorly don’t believe in luck. R

° I think that luck affected the results. R

The Luck questions centre on the participants disposition to ascribe the results to luck,
and that this effect had an impact either positively or negatively. They also address the
existence of lucky charms as talismans, a key aspect of the transference of luck. While belief
in luck is by definition driven by magical thinking, it is also a widely held societal belief. As
it is so widespread, the societal cost of participating in the belief is extremely low. There are
no risks to this belief, it does not single out or expose the believer to a cost. However, it also
requires a higher level of rational suspension in order for the mechanics of the schema to
work. Luck in terms of a charm or talisman requires the believer (whether consciously or
not), to ascribe to the belief that luck is a concept that has the aspects of a physical force; that
it can be lost, gained, transferred. There are no physical mechanisms or measurable instances
of this outside of the schema in which it is considered; yet these mechanisms are highly
ritualised and principled. This is a higher order of magical thought than necessary than the

previous subscales as the only evidence required is the result of the event.
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Religion
o I think that if the worst player had prayed before the game, they would have
performed better. R
J I think the best player was blessed somehow. R

o I think that players who neither did well or did badly probably don’t believe in

god. R

. I think that the best player believed in god. R

The Religion questions address the participant’s disposition to ascribe the results to a
traditional religious framework, which involves having faith, exercising this faith through
prayer, and being given boons through piety. Religion requires a deity or deities as the final
arbiter of positive or negative events, and the believer’s actions and/or level of faith as the
heuristic by which this is judged. It therefore requires a high level of magical thought as the
stages and the relationship that these stages have to each other are based on multiple

overlapping irrational concepts.

The Revised Paranormal Belief Scale

The Revised Paranormal Belief Scale is included below broken down into the subscales as
prescribed. A factorial analysis is included on page 162 of the Appendix, conducted by
Kenneth Drinkwater, Andrew Denovan, Neil Dagnall and Andrew Parker at Manchester
Metropolitan University, Manchester, United Kingdom, published in September 2017 in

Quantitative Psychology and Measurement, a section of the journal Frontiers in Psychology.
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Traditional Religious Belief

Witchcraft

The soul continues to exist though the body may die.
There is a devil.
I believe in God.

There is a heaven and a hell.

Some individuals are able to levitate (lift) objects through mental forces.
Psychokinesis, the movement of objects through psychic powers, does exist.
A person’s thoughts can influence the movement of a physical object.

Mind reading is not possible.

Black magic really exists.

Witches do exist.

Through the use of formulas and incantations, it is possible to cast spells on
persons.

There are actual cases of witchcraft.

Superstition

Black cats can bring bad luck.
If you break a mirror, you will have bad luck.

The number “13” is unlucky.
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Spiritualism
o Your mind or soul can leave your body and travel (astral projection).
o During altered states, such as sleep or trances, the spirit can leave the body.
o Reincarnation does occur.
J It is possible to communicate with the dead.
Extraordinary Life Forms
o The abominable snowman of Tibet exists.
o The Loch Ness monster of Scotland exists.
o There is life on other planets.
Precognition
o Astrology is a way to accurately predict the future.
o The horoscope accurately tells a person’s future.
o Some psychics can accurately predict the future.
o Some people have an unexplained ability to predict the future.
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Method

2.2 Participants

A minimum of 64 participants was required to generate a usable body of data to
demonstrate the effectiveness of the experiment and generate any useful conclusions. The
mean age of the participants is 21.00 with a mix of male and female, 17 male, 47 female. The
participants were recruited through advertisements at the Middlesex University campus and
through personal contacts of the investigator. They are not screened by age, gender or any
other factor. The reward for participation is a set amount of course credits for first year
undergraduate students in psychology, and entry into a draw where the first prize is £50
worth of Amazon vouchers, with second and third prize being £25 each. For participants that
are not first year psychology students they are entered into the draw. This reward is not in
anyway tied to success or failure; the only proviso is the completion of all of the stages of the
experiment. The participants are informed of this prior to the beginning of the experiment.
The participants are required to provide the following information; their name, age, specified
gender if provided, and the highest level of education up to the current level. They are
provided with a ‘Participants Pack’ that consists of a file designating their group and
participant number, the Information Sheet (p56) the Consent Form (p57), the questionnaires

and the Debrief Sheet (p58).

The Confederates

Three confederates are used to implement the fiction that the participants are playing
against live opponents. They were each asked to sit in front of a computer in a quiet room
with a blank background with the experiment loaded and recorded using it. The investigator

was present the entire time of recording, which went on for 10 minutes per person. This
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footage was then edited into 15 second sections, with edits made for continuity. No sound
was recorded.

They are not in any way involved in the testing other than having their image used in the
video recording. Their video will be destroyed after the testing has been completed and no
details of their participation other than their acceptance to appear in the videos will be held.
Confederates are used to negate any ethical problems with deliberately focusing negative
opinion on them using the experiment. The confederates are briefed thoroughly before the

assignment, so that they were aware of their role within the experiment and how to achieve it.
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Method

23 Materials
The game was created using Microsoft Power Point, with graphics and video created with
Adobe Illustrator, Adobe Photoshop, Final Cut Pro, Handbrake and text edited in Microsoft
Word and Adobe Acrobat. The following are the program versions for each, PowerPoint: mac
2011, Version 14.0, Adobe Illustrator CC, Version 22.0.1, Adobe Photoshop CC, Version
22.0.1, Final Cut Pro X, Version 10.3.4, HandBrake, Version 0.10.5 x86 64, Word: mac

2011, Version 14.0.0, Adobe Acrobat Pro DC, Version 2019.010.20069

The Participants were recruited from Middlesex University using flyers distributed during

lectures, and posters around the university.

The data has been compiled and analysed using Microsoft Excel and SPSS, with the

following versions, Excel: mac 2011, Version 14.0, IBM SPSS Statistics, Version 24.

The experiment was conducted onsite at Middlesex University in designated cubicles
specifically booked for the task in the Hatchcroft Building, H121 and H122, and are
designated for use by the Psychology Department. These rooms are small cubicles with a
desk and chair provided.

The Investigators personal laptop was used to conduct the experiment, a 13 inch Macbook
Pro. The participants were given a Participants Pack that included an Information Sheet,
Consent Form, four questionnaires, and the Debrief Sheet. (see p56, 57, 58). A brief
introduction was given thanking the participants for their participation, and giving a brief

verbal walk through of the contents of the Participant Pack.
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The video was presented in Powerpoint in high definition gif format. Participants were

provided with ballpoint pens to enter the information in the participant pack.

Zener Cards

Zener cards have been historically used in experiments that test for extrasensory
perception. Psychologist Karl Zener designed them for use in experiments he conducted with
parapsychologist J. B. Rhine. They consist of five cards marked with a five-pointed star, a
square, a circle, three parallel wavy lines, and a Greek cross. J. B. Rhine used the cards
extensively in his experiments in the early 1930s in various methods including enclosing the
cards in opaque envelopes or solid boxes (Rhine 1938). These experiments have been widely
criticized as having serious flaws in both execution and analysis (Hansel. 1985) and with
Rhine failing to accurately describing his methods it was extremely difficult to replicate any
of the results gained (Gulliksen. 1938) The use of Zener cards in this experiment was due to
the need for a number of unique symbols to choose and because the cards have a historical
importance in paranormal research. The research itself has nothing to do with the paranormal,
only the expression of superstition and the place of superstition within our cognitive

processes.
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Method

24 Procedure

The participants were greeted in and asked to sit in one of the rooms used for the test.
They were thanked for their attendance and provided with the Participant Pack and two pens.
They are asked to fill out all of the information required in the Information Sheet and the
Consent Form. The Investigator leaves the room while the participant fills out the forms.

When the participant has entered the information the investigator re-enters the room
to give a short brief as to the upcoming experiment. They are informed of the details of the
following experiment using the information contained in the Information Sheet. In addition,
the participants are informed that they will be playing with others linked via webcam, and
this webcam is live but one way, in that the person observed on the webcam cannot see the
participant. They are also informed that the webcam footage is susceptible to typical frame
loss that may interrupt live stream momentarily but that this is not a concern. This was to
provide an explanation to participants if there was any unavoidable frame rate loss when
moving between pages of the game. A verbal conformation is requested from the participant
to indicate they have understood the briefing. They are then asked to enter the room where
the testing will be carried out.

The test has been loaded onto the Macbook Pro described in the Materials Section.
The participant is guided through the stages of the test by commands on screen. A complete
run through lasted around 20-25 minutes, with the time taken to complete varying.

The participants are led through the test, with an opportunity to practise before
playing properly in order to familiarise themselves with the format.

Participants are informed that they will be playing with a group of three other players,
completing three rounds of eighteen guesses in pairs, until each player has played against one

another. They are informed that they are completing the first condition, where they are
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observing the player assigned to them but not being observed themselves. A window in the
test displays the participants opposite player, in an apparent live connection.

Participants are presented with a choice of five Zener cards to select for the
confederate to ‘guess’. When the selection has been made, the result of the participants
opposite player, either correct or incorrect, is displayed on the table adjacent to the cards.
Eighteen guesses are completed, and then the next player in the group is displayed for the
participant. The selection process starts again, and repeats until all three players have
generated results in the tables.

In the second stage of the experiment, the participants are asked to score each player
as to how likely they are to play with them in the next stage of the experiment. The
participants are then asked to complete the Rationality and Magical Thought Questionnaire
and the RPBS, labelled as Questionnaires 3 and 4.

The investigator is not present in the room during testing. When the participant has
finished the experiment and completed all parts, including the Debrief Sheet provided at the
end of the questionnaires, they indicate this to the investigator.

The Investigator then proceeds to verbally debrief the participants by talking them
through the information contained on the debrief sheet. They are asked if they understood the
nature of the deception involved, the reasons it was necessary and the final goal of the
experiment. In addition to the signatory on Debrief Sheet a verbal confirmation was sought
that they were comfortable with the experiment and were giving consent to their results being

used.
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Chapter 3

Results and Analysis

3.1 Reliability Analysis

The Rationality and Magical Thought Questionnaire — Reliability Analysis.

A reliability analysis was carried out on the RMT with the results as displayed below.

A reliability analysis was conducted on both scales. Starting with our bespoke (designed
especially for the current study) scale of Rationality and Magic Thought (RMT), these
reliability results was analysed both on a question level and a subscale level. The RMT had
five subscales (five items each): Super-rational, Sceptical, Weird Science, Luck, and
Religion. Cronbach’s alpha was low for all questions on a subscale level (Super-rational o =
417; Sceptical a = .291; Weird Science a = .613; Luck o = .442; Religion a. =.679). When
all of the questions were considered together, the alpha was still low, a =.409). The weakest
subscale was the “Sceptical” scale. When this subscale is removed, then the alpha rose, a =
.665. When nine items were removed (p301, p302, p304, p306-p309, p311, p315), the alpha
rose to an acceptable level, o =.721. We will call this RMT-NEW. Figure 3.1 is a histogram
of the RMT-NEW results. The mean score was 57.27 (SD = 9.423), range 29-74. Overall
participant score was derived from summing all of the responses along a 7-point Likert scale.

This meant that the ceiling score was 77 and the floor was 11.
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RMT-NEW scores

Displaying a Histogram of the RMT-NEW results.

Table 3.2
Cronbach’s Internal Consistency
Alpha
a>0.9 Excellent
0.9>0>0.8 Good
0.8>0>0.7 Acceptable
0.7>0>0.6 Questionable
0.6>0=>0.5 Poor
0.5>a Unacceptable
(Dennick 2011)
Table 3.2

Displaying the reliability of scores according to Dennick, 2011.
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The revised paranormal belief scale (PBS-R) had been published before and is known to have
a high reliability level. Nonetheless, a new reliability analysis was conducted here. When all
of the questions were considered together, the alpha was very high, alpha = .862). Figure 3.3
is a histogram showing the results of the PBS-R scores. The mean score was 186.67 (SD =

28.974), range 102-254.

20

Frequency

100 150 200 250 300

Paranormal Belief Scale (revised) scores

Fig. 3.3 Displaying a Histogram showing the results of the PBS-R scores.
The PBS-R and RMT-NEW scores were correlated with each other, r = .503, p <.001.
However, when I analysed the PBS-R and RMT-NEW scales against the game results (as

reported in the next section), there were no significant results at all.
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32 Results

To analyse the game results, a 2 x 3 repeated measures ANOVA was conducted on the
preferences. Here, observational state had two levels (observed, not observed) and “luck”
condition had three levels (Positive/good, Control/medium, and Negative/bad). Table 3.4
displays the descriptive statistics across all levels. There was a significant main effect of the
Observational State, F(1, 63) = 6.653, p <.012, partial eta 0.096. There was a significant
main effect of the Conditions (Positive, Negative, and Control), F(2, 1.57) = 65.185, p <
.000, partial eta 0.509. There was no significant interaction, F(2,62) = 1.033, p = .262, partial
eta = .032. Post hoc tests using a Bonferroni correction revealed that good luck was preferred
over medium luck (p <.001) and bad luck (p <.001), and medium luck was preferred over

bad luck (p <.001).

Mauchly's Test of Sphericity

Mauchly’s test indicated that the assumption of sphericity had been violated, ()(2 5)=22.1,p

<.05, and xz (5) =9.23, p <.05), therefore degrees of freedom were corrected using Huynh-

Feldt estimates of sphericity (¢ =.785, £ = 0.902).
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Mean (SD) for observational state (rows) and “luck” conditions (columns)

Good luck Neutral luck Bad luck All observed /
(control) all not observed
Observed 5.15(1.642) 4.38 (1.444) 3.19 (1.327) 4.24 (1.06)
3.67 (1.108)
Not observed 4.42 (1.677) 3.81(1.201) 2.77 (1.423)
All luck 4.79 (1.394) 4.10 (1.058) 2.98 (1.204)

Table 3.4 Descriptive statistics for game conditions

5.5

5.0

4.5

4.0

Estimated Marginal Means

is5

3.0

Estimated Marginal Means of MEASURE_1

Condition

Obs
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Plot 3.5 Estimated Marginal Means Generated by the 2 x 3 repeated measures ANOVA.
Where Obs 1 is the Observed State, and Obs 2 is the Non-Observed State, and Condition 1 is
Positive Luck, Condition 2 is Control (i.e. of neither positive or negative luck) and Condition

3 is Negative Luck.
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3.3 Conclusions

The results as stated suggest that the participants were indeed affected by the manipulation of
the experiment, and that within the parameters of the experiment the first part of the
hypothesis was accurate, that perceptions of luck can be created and reinforced. In addition,
that the observational status of the demonstrators of this luck, the confederates, has a
measurable effect on this bias.

Unfortunately the subsequent questionnaires had no bearing on the results. This could be in
part due to the novel creation of the RMT scale, and its wording. The subjective nature of the
experience of luck is however one that warrants further investigation.

In regards to the experimental results, participants displayed the irrational belief that previous
performance did indeed affect future performance, and critically, that actually observing a
partner displaying this ability is in fact a function of this belief. The model displays that
positive luck was more effective at driving this effect over the control and the negative. To
my mind this suggests that the association of a luck status to an individual has not only the
demonstration of the phenomena, but that the performance, viewed as it occurred, is an
integral part of the process. This is a literal demonstration of the adage ‘seeing is believing’.
The aim of this experiment was to effectively deny the participants of any of the previously
discussed psychological or cultural triggers of a magical thought cognition process other than
the most basic phenomena, the positive, negative and control display of abnormal ability, and
the visibility of the demonstrator of that luck. In these parameters, the experiment was
successful. As a tool to establish the credulity of individuals, it must be paired with an
effective questionnaire as to why the participants behaved the way they did, which I would

posit requires further study and refinement.
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The study of how magical thought is processed, and its role in how behaviour is effected
when faced with phenomena that defies reasonable explanation I believe is critical in not only
understanding this behaviour, but in how we perceive all phenomena that relies on previous
experience of such events. Our credulity of these events effects our credulity of the events
associated with them, and how we behave when our beliefs are tested. As has become ever
clearer in the modern world where even the most basic of belief systems are routinely tested
in the crucible of social media, these belief systems are critical not just for their content, but

for their weaknesses for being manipulated.
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Information sheet for participants.
Psychology Department Supervisor: Dr Yvan Russell
Middlesex University Researcher: Ben Goodwin Self
The Burroughs
London NW4 4BT

MSc by Research - Evolutionary Behavioural Science

Observation and Reaction Times — A global study

Dear participant,

Thank you for agreeing to take part in a psychological research study carried
out by Middlesex University London. It is important that you understand what this
research will involve. Please read the following information carefully. This research is
being conducted around the world by participants simultaneously, with participants
being tested online, in groups. You will be taking part in a study about reaction times
and how they are affected by observing the opposing player, conducted online. The
experiment will be played in groups of three participants drawn from a global online
pool.

You will be asked to choose a card for your opposing player to select. Depending on

which group you are randomly sorted into, you will be able to observe your opposing
player or not. There will be a short questionnaire after each test.

While a live video image of participants will be shared between them, no images will
be recorded or stored and nothing other than your personal information given below,

responses to the questionnaires and your reaction times will be recorded.

Please provide the following information.

Name:
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Age:

I identify my gender as...(leave blank if you decline to answer):

Highest Level of Education (including current):

I hereby confirm that all of the above information is accurate; that I have read and
understood the requirements of the experiments, and give explicit consent for my live
video image to be transmitted electronically.

All the data is strictly confidential and will not be shared with third parties. It will not be
made public. If the study is published, then results will only be published in aggregate
form, (e.g. the average results for groups of people). If you somehow feel disturbed by any
aspect of the study, then you are able to withdraw anytime you want. Furthermore, you
will be able to withdraw your data after the experiment has been concluded by contacting
one of the researchers on or before December 1st, 2018. All proposals for research using
human participants are reviewed by Ethics committee before they can proceed. The
Middlesex Psychology Ethics committee have reviewed this proposal.

Thank you for taking your time to read the information page, and filling it out. If you have
any questions or concerns, please contact: Ben Goodwin Self (BG386@live.mdx.ac.uk),

or supervisor Dr Yvan Russell (Y.Russell@mdx.ac.uk).
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Participant Identification Number:

CONSENT FORM

Title of Project:

Name of Researcher: Ben Goodwin Self

Please

initial box

5.

I confirm that I have read and understand the information sheet the above study and

have had the opportunity to ask questions.

I understand that my participation is voluntary and that I am free to

withdraw at any time, without giving any reason.

I agree that this form that bears my name and signature may be seen

by a designated auditor.

I agree that my non-identifiable research data may be stored in National
Archives and be used anonymously by others for future research. I am
assured that the confidentiality of my data will be upheld through the removal

of any personal identifiers.

I agree to take part in the above study.
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Name of participant Date Signature
Name of person taking consent Date Signature
(if different from researcher)
Researcher Date Signature

Inevitable Magic — Reason, Magic and Manipulation Debrief

Thank you for taking part in this study.
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Debrief Sheet

The aim of this study is to investigate the link between a participants perception of the
paranormal and the susceptibility to being influenced in a game scenario where an irrational
or superstitious assumption is a possible reason for someone’s success; and if observing the
opposing player affects these reactions.

The experiment and questionnaires you have just participated in and completed were
to test for the susceptibility of a participant to create irrational properties and associate them
with a person that has been shown to be lucky or unlucky in an experimental setting; then test
for any bias that may result from this. The questionnaire was measuring the participant’s
perception of paranormal events, principally to investigate any correlation between a person’s
general perception of unlikely or unexplainable phenomena, and the susceptibility to the
associate these phenomena to others.

The hypothesis is that superstitious perceptions can be created and reinforced with the
manipulation of a participant’s perception in the form of observed luck; that there is a
predisposition for superstitious individuals to be more susceptible to this bias, and that the act
of observing your opposing player will influence this effect.

The nature of the area being investigated required a level of deception embedded in
the design of the experiment. There were no other subjects participating in the experiment,
and the time in which it took to make your choices is not relevant. In reality, the experiment
is testing a participants susceptibility to being influenced by the results generated from the
other ‘participants’. The people displayed while you were playing were prerecorded, and
their results as to their ability to correctly choose the card you had chosen were fictitious,
designed to influence your decision. The need to mask the true intention is unavoidable, as
knowledge that the results were fictitious would have affected a participant’s judgement.

Displaying another ‘participant’ had two roles, firstly to play into the fiction that the
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experiment was investigating participant’s reaction times while under observation, and
secondly to create a link between participants that could suggest a connection between them
that may have an affect on the results. Overall, the goal was to create a scenario that allowed
participants to express a preference as to which participants they thought were better at a
game that required no skill. This data will then be contrasted with the results from the
questionnaires, the primary focus of which are to measure the level of belief in paranormal or
superstitious phenomena.

The questionnaires set after the experiment are the Revised Paranormal Belief Scale,
the Belief in Good Luck Scale, 20 questions centred around your perception of the
experiment. These questions are only to gauge the strength of beliefs, not to define them.
Superstition and superstitious behaviours are ways of generating the understanding of the
unknown, acting or deliberately refraining to act in specific ways to ensure a positive
outcome, when there is no causal relationship between those actions and the outcomes
(Skinner, 1948, p168-172). Where rational means fail to explain an event, we are unlikely to
believe those and seek pathways to explain them in kind. This is the creation of a
‘supernatural superstition’, and while this may appear to be inadequate way of processing a
situation, cognitively they could be a fundamental way of reducing the risk of failing to
exploit an existing causal relationship, or of trying to exploit a non-existent causal
relationship (Abbot and Sherratt, 2011, p85-92), thus having a critical bearing on risk
management and perception.

All information gathered during this study will not be paired with any personal information.
The responses recorded will not be attributed to you, and your name is only taken to confirm

your participation and consent to the study.
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If you feel negatively affected by any aspect of the study, then you are able to withdraw
anytime you want. Your participation can be withdrawn completely without giving a reason
and without penalty. Furthermore, you will be able to withdraw your data after the
experiment has been concluded by contacting one of the researchers on or before December

Ist, 2018.

If you have any further questions or comments regarding this investigation, please contact me

by email or phone.

Regards

Ben Goodwin Self

(Investigator)

Name:

Signature:

Date:

By signing you are confirming that you have read and understood this information
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Thank you for taking part in this study.
The following test has been designed to measure reaction times
between two participants when they are in different states of

observation.

Participants will be asked to select
different cards for the opposing player to guess.

Opposing players are selected from an online pool.




You will be randomly assigned one of the
following conditions:

You will observe your opposing player as they try to
guess the card you have selected. Their results will
be displayed as you play.

No-one will be observed as they try
to guess the card you have selected.




The next screen will run you through the test.
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Well done!

This means that your opposing player has correctly
guessed the card you selected.




Make sure that you only select one card and press continue.

If you select more than one or don’t select one and press continue, a
card will randomly be chosen for you.

This will negatively affect the results as we can’t
use your reaction times!

Please select another card and continue.
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Oh no!

This means that your opposing player has incorrectly
guessed the card you selected.
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The next screen will assign you to your group.

You will either see you opposing player immediately via webcam
or this symbol

b

which indicates that your opposing player is unobserved.

Thank you again for your participation.
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The first participant is being located.

After a short countdown the test will begin.

&9,
%%°






GO!

>

O %% 0 +




Continue




Continue




=0_

Continue




Continue




.

Continue




a

Continue




i

Continue




.

Continue




&

Continue




i

Continue




2

Continue




+

f

%0

\

]

-

.

Q
>
-
=
C
@
O

.




+

a

%0

7
\

]

] ﬁﬁr

v

Q
>
-
4+
C
@
O




L1._
(1 ‘ \

|

L4

il

+

%0

7
\

]

Q
>
-
=
C
O
O

mP




= -
e

+

%

]

7
\,

L]

Q
>
-
=
C
O
O

!
w




2

Continue




.

Continue




Continue




o

Continue




Thank you.
The next player is being selected.
After a short countdown the test will begin again.
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