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Summary of Chapters 

1) - Overview - Prediction & Perception 

The process of making predictions about events and the subsequent 

outcome of these events are examined in relation to how an observer perceives and 

conceptualises these predictions. The different models or contexts and 

psychological factors, which are employed and affected by the prediction process, 

are defined and examined in order to understand the limits of our predictive 

capacities. These include the observer’s context in terms of models used to derive 

hypotheses and interpret data, and the related observed context supplied by the 

data, e.g. normative or non-normative data, which can also serve to test a model’s 

validity. The psychological styles of intuitive and rational predictions are identified 

to express the predictor’s use of subjective or objective evaluation criterion whilst 

making predictions. The central themes underlying this thesis are presented to 

provide a continuity of the different approaches and methodologies and 

philosophical underpinnings used in this area of study. 

2) - Previous psychological research on prediction and perception. 

This chapter examines the issues raised by previous research in this 

field. These issues primarily revolve around the concepts of Logical, 

Empirical and Subjective probabilities. The restrictions and assumptions 

governing probability theory are examined in order to understand logical and 

empirical probabilities. Also the psychological biases and different styles of 

prediction which are employed when the subjective element is involved in 

the prediction process are discussed. 
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3) - Meaning & Certainty 

When examining the role of meaning within our perspectives, it is 

important to ground key issues, concepts and terminology within an 

established framework of inquiry. In this chapter, the issues and methods 

used in a system theoretical approach to the study of meaning are examined 

in terms of its operational accessibility in the experimental setting. The 

concepts of self and other (that considered to be external to the self) are used 

here to highlight philosophical issues pertaining to the acquisition of 

knowledge from observations and also the expression or externalisation / 

objectification of such knowledge. As an individual ascertains information 

about future observed events through generating and testing predictions they 

utilize subjective criteria which, through finding consistency, serves to 

promote objectivity in an attempt to attain some degree of certainty 

concerning the observed events. 

4) - The Scientific process 

Methodological issues and the limitations of scientific knowledge 

concerning predictions are presented with respect to psychological and 

physical scientific domains. Using this approach the subjective and 

objective approaches to understanding the ontological and epistemic 

status of what we perceive is related to the prediction of events and our 

certainty of those predictions. These issues also bring in to question the 

typycally assumed independence between the observer and the 

observerved. 
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5) -Experiments 

The experimental component to this thesis was presented to 

participants as a ESP predictive task (Extra Sensory Perception) and 

designed to measure paterns and changes in expectancy during the 

course of the trials that contain an implicit learning task embedded 

within them. Experimental methodologies, hypotheses and results are 

given here in this original project designed to explore how an observer 

represents the observed events and their outcomes that are involved with 

predictions. The methodology also takes trial by trial measures of 

variables involved in the prediction process to establish how our 

perception changes in this setting. 

6) - The Samkhya philosophical framework 

The Samkhya system of philosophy is presented as a means of exploring 

alternative perspectives upon the subject / object relationship beyond 

reductionistic frameworks. Here issues that are central to predictions such as 

time, change and causality are discussed in relation to the two central themes 

of Patanjali’s Yoga sutras, the observer and the observed. This chapter also 

aims to assess the framework of beliefs that allows for paranormal aspects of 

human capabilities to be incorporated within it, which bears relevance to the 

precognitive aspects of predictions that are discussed in the following chapter. 
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7) - Paranormal theories concerning anomalous prediction 

Parapsychological research is examined as a field of study which is in a 

large part, (laboratory research), concerned with predictions. Theoretical 

perspectives concerning the concepts of meaning, causality and psi are 

examined and the common underlying themes governing these theories 

are presented and discussed. 

8) - Summary and Conclusions 

A summary is given of the work explored, including the main 

philosophical principles underlying the limits of our rational predictive 

capabilities and the consequences to the philosophical framework should 

these limits be transcended. The main tenets of reductionistic versus 

holistic frameworks are discussed in terms of their applicability to the 

understanding of types of predictions referred to throughout the thesis. 
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Preamble 

This thesis aims to explore the nature of predictions through examining the 

ways in which they are employed to the frameworks of assumptions that generate 

and in turn provide a context for interpretation. These frameworks, be they scientific 

or even religious/spiritual in nature utilise predictions (e.g. demonstrable hypotheses 

or prophecies) as a means of ascertaining knowledge and understanding about the 

world. There exists a problem, however, if the status of knowledge derived from the 

less logical or intuitively based predictive processes is viewed within many 

mainstream scientific frameworks as being either without validity or wholly 

impossible. 

The reason as to why predictions are formed is generally due to a lack of 

information about the state of a system under observation. The use of predictions 

within our lives then is often so prevalent that we can take for granted the extent to 

which we base our behaviour upon possibilities and not actualities through the 

anticipation of what might be. The primary reason for this is due to the passage of 

time, in that we would not be able to perceive the future (or the past) without the 

construct of time. This enables us to then establish models or frameworks of events 

to project into the future. The other inherent phenomenon then associated with 

predictions is the formation of expectations that are generated from these models, 

frameworks or even assumptions. These expectations can be formulated and 

described in a variety of ways, from the very well defined mathematical descriptions 

that constitute statistical information about the likelihood of a correct prediction, to 

the comparatively vague impressions of feelings about the future that are 

characterized as intuitions or gut feelings. 
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Chapter One : Overview - Prediction & Perception 

The aim of this thesis is to explore some of the ways in which the ascribed 

meaning of predicted events dynamically relates to the outcome of those events. The 

areas of study that are contained within this process are: - 

The act of prediction. 

The perception and context of the event. 

The perception and context of the outcome of the event. 

I will now describe each of these areas in order to present the inherent 

epistemological issues and prevelancy of the predictive process to the reader. At its 

heart the predictive process revolves around the notion of uncertainty between 

different models of the observed world. The epistemological issues can be explored 

through understanding the relationship between the observer and the observed at the 

different stages of the predictive process mentioned above. This chapter aims to 

present these stages of the predictive process in terms of the areas of study 

applicable to the understanding of our knowledge of the observed world, i.e. through 

focusing upon the philosophical and psychological characteristics of uncertainty. 

The act of prediction 

Predictions are typically formulated because we don’t yet know the state of 

the event that we’re predicting the outcome of. From stock markets to weather 

systems to knowing whether an opponent is bluffing in a poker game to knowing 

whether genetically modified food is safe for us to eat; there is a lack of information 
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available to us which we try and overcome by applying different models or contexts 

which we believe reflect the behaviour of that system. In order to clarify the mass of 

topics of potential study, for the purpose of this thesis, the act of prediction can be 

described as being chiefly concerned with the following :- 

The style of prediction : 

Biases within the prediction : 

Rational / Intuitive 

Examines recurrent patterns 

contained within our expectations 

Confirmation Bias 

Representativeness Heuristic 

Formally / Informally 

Hypotheses / Guesses 

Decision Theory 

How the prediction is employed : 

The perception and context of the event 

The perception and context of the event describes the framework, for the 

purpose of this thesis, in which the prediction is set. The observer’s context refers to 

the models they use to understand an event. For example one may assume a 

normative model of events in which to describe an event. The outcome of the event, 

as described in the next section, necessitates such a context in order to be described. 

One can then say whether the outcome is rare or normal for instance in relation to 

that assumed model, i.e. the nature of the context which the event is compared to. In 

order to describe adequately the range of predictions and qualitative differences 

among them, the framework will be grounded around the following dimensions, 

where the corresponding issues are raised. 
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Dimension Areas of associated study 

c 

Subjective / Objective 

I I Dynamic / Static I How does the perception / context change. 

Perceived causality - attribution & locus of control 

The perception and context of the outcome of the event 

The perception and context of the predicted outcome of the event opens up 

an additional area of study aside from just examining the event in itself. Once the 

outcome is known, new information is presented to the person observing the event. 

As well as determining whether the prediction is correct or not, this new information 

is capable of updating and changing how previous information is understood. The 

extent of these changes can be great or small depending upon the relevance with 

which the new information applies to the original purpose of formulating the 

prediction. This brings us into the realm of attribution where formal criteria give way 

to subjective biases as meaning is ascribed to the perceived information. This 

inherent part of the predictive process, where subjective criteria are needed to 

establish evaluation of the outcome of an event shows how scientific process utilises 

subjectivity in every step of the way to inferring objectivity. 

The relationship between the individual perceiving the information and the 

information itself is a continued source of debate for philosophy and science, which 

Information 

Idiographic / Normative 

15 

Information known about the observed system (uncertainty). 

The nature of the context which the event is compared to. 



are discussed in chapters three & four. The 

examine this subject are similar in orientation 

dimensions with which I propose to 

to the analysis of the perspective and 

context of the 

provides to us. 

event with the added dimension of verification that the outcome 

Dimension Areas of associated study 

Subjective / Objective The context of information transfer I 
How much information is known about the observed system. 

I 
-~~~ ~ 

Idiographic / Normative The nature of the context which the event is compared to. 

Dynamic / Static I How does the perception / context change. 

Verification I External or internal methods of verification. 
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The act of prediction 

Predictions are known about, formed and studied under a variety of guises. 

Forecasting, hypothesizing, estimating, guessing, divining, intuition and hunches all 

describe how we utilise different techniques to help us understand and explain what 

will happen in the future. Prediction literally means foretelling, where future 

conditions of the state of an event are stipulated (i.e. hypothesized) prior to the 

occurrence of the predicted event. The more formal the prediction is, the more 

conditions there are stipulated in advance. 

Contained within the process of an event taking place and the prediction of 

that event, there is a distinct transition of our epistemological status (i.e. what we 

know about the status of the event), and the ontological status that we give to the 

event. Ontologically the event has at some point to be involved with the subjective 

creation of possibilities that describe the possible outcomes of that event. (This will 

be more formally defined in chapter two loolung at Logical, Empirical and 

Subjective probabilities.) 

Styles of prediction 

The style of prediction denotes the way in which the prediction is formulated 

and is concerned with the psychological processes and evaluative techniques 

involved. In order to compare the range of predictive styles I propose a dimension of 

analysis that ranges from the rational to the intuitive. These two concepts have 

traditionally been viewed by philosophers and scientists as representing two different 
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sides of the way in which our perceptual mechanism operates. It is proposed 

however that the rational and intuitive lie at the opposite ends of the same 

epistemological scale, where both just represent different methods of knowing. This 

I propose does not necessarily conflict with view that rational and intuitive are 

mutually exclusive. Recognising that boundaries are introduced through the 

discriminative processes (i.e., through the identification of differences in observed 

phenomena, or difference between the observer and the observed phenomenon) 

enables rational processes to develop in the first place. Furthermore it is such 

boundaries that differentiate rationality from intuition. For example the space in this 

square U only becomes a square and differentiated from the rest of the page because 

of the lines drawn around it just as rationality only becomes rational because of the 

contexts and boundaries it employes to differentiate and define things. 

By utilising this line of enquiry I am seeking to explore the assumptions that 

we make about observations and how they are subsequently expressed as states of 

knowledge with respect to predicted events. The terms ‘boundaries’ and ‘constraints’ 

can also be applied to other dichotomies presented throughout this thesis (e.g., 

analytic / synthetic (empirical); deductive / inductive) to denote the employment of 

reductionistic frameworks that analyse observed phenomena in terms of their parts 

versus methods of enquiry that transcend those frameworks. For example, analytic 

methods start out with a framework within which things are deduced, whereas the 

synthetic refers to utilising new observations which have the capacity to change or 

transcend existing frameworks, through the use of the subjective capacity that 

enables us to go beyond the boundaries that serve to define the limits of a system’s 

framework. 
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The analytic and intuitive has also been described by Brunswick (1966, 

chapter four) as forming a continuum which has been summarized by Bastick in the 

following three points. 

(1) There is a continuum of cognitive functions ranging from the 

intuitive to the analytical thinking. Most thinking is quasirational, 

consisting of some mix of intuition and analysis. 

(2) Thinking towards the intuitive end of the continuum is relatively 

unaided, perception-like thinking. Operating in the intuitive mode, a 

person does not consciously impose transformations on information. 

(3) Thinking toward the analytical end of the continuum is relatively 

aided thinking. Operating in the analytical mode, a person 

consciously imposes transformations on information. 

(Bastick, 1982, p. 56) 

So in general the main differences between rational and intuitive processes 

can be viewed as their formality, the extent to which boundaries are present and the 

degree to which they are reductionistic or holistic. When the predicted event 

becomes too complex to consciously impose transformations on information 

concerning the outcome of the event (because not enough information can be 

deduced about the outcome), then inference replaces deductive processes. 

Comparisons can be drawn here between the more rigorously formulated predictions 

that constitute falsifiable scientific hypotheses and rely upon the use of formally or 

empirically defined logical and empirical probabilities, compared with the less 

rigorous and subjectively based subjective probabilities. 
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Decision Theory 

If we examine predictions as the making of a choice among different possible 

outcomes then, in this light, the research of decision theory becomes accessible to 

this form of analysis. Added to this decision theory incorporates the use of subjective 

probabilities by placing them as the intermediary between the subjective and 

objective in the evaluation of information derived from our observations. Our 

environment presents to us a variety of decisions and judgements to make and act 

upon. ‘Decisions often involve uncertainty about the external world ... as well as 

conflict regarding one’s own preferences. . . When making decisions under 

uncertainty, a person has to consider both the desirability of the potential outcomes 

and their probability of occurrence’ (Eldar, 1999, p.220). 

There are three main approaches associated with the study of decision 

making: normative, descriptive, and prescriptive (Kahneman & Tversky, 1982a). 

The normutive approach is equivalent to rational choice theory, where the 

emphasis is placed upon the understanding the axioms that determine the rules that 

the decision maker follows. 

The descriptive approach is empirically based and examines people’s actual 

behaviour in judgement tasks within experimental settings. The orientation of 

studies within this area tend to predominate upon the marked differences that are 

observed between people’s actual behaviour and what theoretical models such as 

rational choice theory would predict. 

22 



The prescriptive approaches aim is to then try and improve people's decision- 

making abilities so that they represent what the theoretical normative models predict. 

In trying to establish models that reflect people's behaviour, the decision 

theorists create measures such as 'expected value' and 'expected utility' (Feather, 

1982, chapter l), to describe the value and desirability that the options, contained 

within a decision, represent. 

Biases within predictions 

As a method of identifying styles of prediction, one could utilise any changes 

observed within the context in which the event is perceived. As data about a 

system's performance is accrued and evaluated then, from the phenomenological 

perspective, one of the primary facets of our psychological processes that is affected 

is our expectations. The biases within the expectations that are generated then can be 

seen as stemming from connections and discrepancies between our approach towards 

the predicted event that is portrayed through our predictive questions and the 

predictive answers that generate new information for us. Previous research that has 

focused upon the evaluation of predictions has identified the following dimensions 

for predictive questions and answers. Here the role of predictions can be viewed as 

being the intermediary between the predictive questions and answers, which rely 

upon the perception or context of the event and outcome that are being forecasted. 

Rescher has summarized these issues as follows. 
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Dimensions of merit for predictions 

I. Dimensions of merit for predictive questions 

Importance 

Interest 

Resolvability 

Difsiculty 

I I. Dimensions of merit for predictive answers 

I 

e 

0 

e 

e 

e 

Relevancy (to the question at issue) 

DetaiWrecision (informative merit in point of such contrasts as specific 

versus vague, particular versus general, precise versus imprecise, etc.) 

Correctness (categorical alethic merit: true versus false) 

Accuracy (comparative alethic merit: closeness to the truth) 

CredibiZityEvidentiation (evidential merit or cogency: credible versus 

baseless, warranted versus unwarranted; probable versus improbable; well 

versus ill evidentiated-how much can one count on the prediction's coming 

true?) 

Robustness (via agreement with the indications of other predictive resources) 

(Rescher, 1998, p. 114) 

24 



The individual’s perception of the event 

Perception is understandably a vast topic within psychology, with the 

considered influencing factors of perception being as varied as the branches of 

psychology itself. With regards to events that are being predicted however, the 

individual will draw upon knowledge, which they deem relevant to the event in 

question, which forms the context and basis of their perception. A model of the 

event is utilised in order to generate predictions, be they scientific hypotheses or 

stock market predictions, the predictor is trying to utilise a relevant model that will 

enable them to determine a more consistent or accurate model of the event under 

observation. The advancement of science within the last four centuries has brought 

with it very powerful predictive techniques. Models and theories have become more 

and more refined through observation and testing to generate laws that govern the 

behaviour of objects and events within our environment. As science progresses 

however, the limitations of these theories are tested revealing the uncertain nature of 

the world. 

Before scientific methods became available to provide technically precise 

descriptions of the world around us, or if the nature of our prediction lies outside the 

scope of answer that a scientific enquiry offer, many other types of predictive 

techniques are open to us. The Delphic Oracle, for example, would give a 

remarkably different type of prediction than what we would consider to be a 

rationally based method. Here the type of prediction and context within which the 

prediction is formulated are radically different from the rigorously formulated 

predictions within the scientific domain. The applicability of the intuitive based 
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predictions however, goes much further than science. Within all cultures there exists 

a plethora of divination techniques; these could range from methods that utilise 

physical activities, such as the throwing of Yarrow stalks in the I Ching or selecting 

a tarot card, to purely phenomenological methods of divining the future as in dream 

or trance states. 

It is interesting to examine the underlying philosophical constraints (or lack 

of constraints), that underlies the different perspectives. Different philosophers have 

focused upon predictions for a variety of reasons. The problem of epistemic 

uncertainty has been applied to what we can possibly know about the world; from 

Hume’s problem of induction (Hume, 1748) to Godel’s incompleteness theorem (see 

Kolata, 1982), we have been taught to recognise the limits of the models that we 

apply to describe the world around us. Even the language that we use as a tool to 

remedy the problem of uncertainty, has come under the scrutiny of philosophers such 

as Wittgenstein. Wittgenstein (1953) asserted that even the words we use contain 

within them an implicit predictive process with regards to the correctness and 

applicability of their meanings. 

The search for certainty has led us into utilising polemical concepts such as 

fate and freewill to cope with the limited contexts that constitutes our rational 

approach to understanding the nature of an uncertain world. Whereas fate carries 

with it connotations of an absolute order that governs our lives and actions, free will 

implies that we have at least some capacity to choose which possibilities we want to 

make manifest. On the one hand fate in terms of an absolute order presents us with 

the opportunity of uncovering the rules which govern the behaviour of a system, 

which in turn could be predicted. Free will on the other hand offers to us a 
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multiplicity of options that remain free as long as the constraints of a system are not 

thought to govern the behaviour of the parts of the system. The interesting insights 

that recent scientific endeavors have shed light on in studying increasingly more 

open systems (i.e. systems which interact with their environment to a greater degree) 

is the complexity of behaviour that emerges which moves from the predictable to the 

unpredictable. 

Perception 

The word ‘perception’ can have an entirely different meaning from one 

person to the next. For the purpose of this thesis, perception is interpreted as the 

making sense or meaning of experience. For example, if you experience something 

and making sense of it you can also be said to be perceiving it. This can be applied 

to both internal and external phenomena; for instance, concepts and ideas are the 

perception of ‘internal objects’, whereas trees and daffodils understood as such 

involve the perception of ‘external objects’. This grants no ontological superiority to 

external objects as having a reality independent of the perceiver for the afore- 

mentioned ‘external’ perception is what we merely perceive to be external. There is 

no way of knowing whether something actually exists independently of us; we can 

only infer this. And this inference is still based upon our perception. This can be 

summarised by saying that we have no a priori knowledge of the environment, apart 

from our perception of it.’ One can argue that we can have knowledge of idealised 

1 This is similar to Kant’s notion of transcendental apperception, where he makes the distinction 

between the ‘empirically observed unity of experience and a transcendental apperception, a cognitive 
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objects such as perfect circles without ever perceiving them in our environment, 

however through applying the term perception to internal phenomena aswell then 

this means that those idealisations are what we are experiencing and making sense 

of, and thus perceiving. 

For this thesis the use of the terms perception, meaning and context are 

understood in relation to one another in the following manner. The observer’s 

perception of an object requires a context, which enables us to ascribe meaning to 

that object. This observational context is formed through generating boundaries that 

enable us to differentiate and distinguish that object from everything else. For 

example an object would not be considered to be an object unless there existed an 

assumed distinction or boundary between the observer and the observed object. 

Such contexts are not thought to be ultimately necessary as there are 

alternative philosophical systems of belief presented in chapter six that discuss states 

of perception through which no such contexts or differentiations are said to form 

between the observer and the observed (see pages 233-236). This does not run 

contrary to what I have just said as it is recognised that in such states of perception 

there is said to be no object of perception. 

Ultimately these issues hinge upon the ontological status of our knowledge 

and the environment. If we cannot be aware of that which is external to us, without 

act which makes this unity possible’ (Danzinger, 1987). Apperception is viewed as mental activity 

that constructs instead of being passive in the processing of subjective information / cognition. (An 

underlying assumptions of this premise is that mental experience is considered as a unity and not as 

containing separated parts.) 
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perceiving it first, then the epistemic status of our knowledge of the world must 

require us to acknowledge that our perception is the basis of all epistemic inquiries. 

All this implies is that we cannot know anything without perceiving it first. This has 

been borne out through the theoretical developments within philosophy and science 

that have moved us away from ndive realist frameworks due to the necessity of 

taking into consideration the observer’s point of view. For example this transition 

can be found within the development from Newtonian to Einstein’s physics where 

observations of the world are considered relative to the observer’s activities whereas 

measurements in Newton’s era were considered universal in nature (Penrose, 1989). 

The Subjective & Obiective 

The main issue that will be addressed in this thesis with regards to perception 

is the perception of the subjective and objective, and the relationship between the 

two. The individual’s perception of the event and the individual’s perception of 

themselves in relation to the event will be examined here to determine what 

influencing factors contribute towards the biases which arise as a result of the 

perception process. (self-reflective consciousness). This distinction is also made here 

to try and elucidate how, given the same event, people ascribe radically different 

meanings to what they perceive. 

The perceived causality of an event is a useful construct that can illustrate 

this point within the context of the subjective and objective. The theme of causality 

has been studied extensively in attribution theory within the domain of social 

psychology. The theoretical concepts that helped to form this area of study include 
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the ‘Gestalt notion that information acquired through the past experiences of the 

observer plays an important role in processing new inputs’ (Reber, 1985, p.67). In 

addition to this Reber states that F. Heider’s theory of the attribution of causality 

played a central role in determining the direction that the study of attribution took 

(Heider, 1958). The theory states that an individual’s perception of other people’s 

behaviour is determined to a large extent by what is attributed to the cause of that 

behaviour. The determinants of this attribution are said to be either internal or 

external, depending upon whether the person’s behaviour is generated by him or 

herself or by the environment. 

An extension to this theme of study arose with Rotter’s concept of the locus 

of control (Rotter, 1990). Again the dimension that this construct is measured in 

terms of and uses the terms internal and external which expresses the subjective or 

objective orientation of the individual’s perceived control. For example a person 

who is said to have a high internal locus of control would tend to take responsibility 

for their own actions whilst typically having the belief that they control their own 

destiny. A high external locus of control on the other hand would indicate that the 

individual perceives control as something that originates from exogenous as opposed 

to endogenous source. The attribution of cause towards success and failure in this 

case is therefore viewed as being determined by ‘outside forces’. 
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The distinction between the subjective and objective has been termed the 

Cartesian cut, which was derived from Rene Descartes’ use of the terms res cogitans 

and res extensa to denote the realms of mind and matter. Here a boundary is placed 

within the individual’s perception when an observed event is viewed as being 

independent from the observer of that event. 

The notion of and extent to which this independence is maintained contains, 

in practice, very blurred boundaries. There are many types of thought processes that 

implicitly contain within them the idea that our own thoughts and subjective states 

can affect the world around us. Superstition and superstitious behaviour are prime 

examples of our belief in or, as the behaviourists would term it, our ’lack of 

knowledge’ pertaining to the cause and effect relationship of between one’s own 

behaviour and events in the world. 

The information that passes across the subjective/objective boundary carries 

with it a new epistemic status for the observer of the event. This epistemic status is 

influenced by our perceptual processes and inherent biases contained within these 

processes. The foundation of these biases is largely due to the fact that we do not 

perceive information from a context-free viewpoint. New information about a 

system is compared and contrasted with prior information that we deem relevant to 

the situation or event that we perceive. So in order to analyse the interaction between 

the observer of the event and the event itself, we should be able to examine what the 

information is relative to, i.e. what the information is compared to. This relates to the 

idiographic or normative nature of the information. The extent to which this 

information changes and causes changes within the framework within which it is 
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perceived bears relevance to the dynamic and static nature of the informational 

context and content. 

Ultimately then for the purposes of this thesis, the perception of an event and 

the context in which we acquire information about that event can seen as being 

constituted by the meaning that we ascribe to an event. The way in which meaning 

and information are examined in terms of the subjective and objective realms will be 

later introduced in chapter three upon meaning & certainty. 

The perception and context of the outcome of the event 

The outcome of a predicted event carries with it a variety of information. 

This information is able to verify hypotheses through confirming or refuting our 

expectations and enables us to learn about the behaviour of the system under 

observation. The existence of the predicted outcome also brings with it the 

connotations of a goal. There exists something actual as opposed to hypothetical that 

we can strive towards and work for. For this reason it is important to mention the 

role of volition and intentionality in terms of goal oriented behaviour. The aim of 

this approach towards perception attempts to construe a more meaningful connection 

between purely phenomenological approaches and deterministic ones. This is an 

attempt to develop an account of how the perceived context interacts with the 

perceived content. This is something that is commonly missing from research into 

predictions that usually focus solely upon the content of the predictions; e.g. in terms 

of what is correct and incorrect. This approach attempts to assess the content in 

relation to the context through examining previous performances of an individual at 

a predictive task, for example. 
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Volition Research 

Generally speaking we can view volition in terms of the two main factors 

contained within the process of goal formation and actualization. These are the 

choice of the goal and implementution of the goal. If one examines the entire process 

of goal oriented behaviour then this can be viewed as a dynamic process. The goal is 

chosen, appropriate actions are initiated and subsequently, (though not necessarily), 

executed to achieve the goal. This process, i.e., the individual’s efforts, are then 

evaluated (Gollwitzer, 1990). The area of expectancy-value research is chiefly 

concerned with the formulation and setting of the goals. Changes in expectancy can 

be seen in terms of the individual’s perception of their likelihood of being able to 

achieve the desired goal. Theories revolving around this have been criticized in 

terms of their predictive capabilities (Klinger, 1977). For example, a situation in 

which there is renewed effort in the face of adversity as can be encountered after a 

setback frequently occur and yet are not predicted by expectancy x value theories. 

With these theories it is assumed a setback reduces the expectancy of achieving a 

goal and thus the individual’s motivation to work for it (Gollwitzer, 1990). To 

account for this self-efficacy was introduced. Bandura highlights the differences 

between self-efficacy and outcome expectation as follows. 

‘Perceived self-efficacy is a judgement of one’s capability to accomplish 

a certain level of performance, whereas an outcome expectation is a 

judgement of the likely consequence such behaviour will produce.’ 

(Bandura, 1986, p.39 1) 
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So to summarize the difference between volition and our expectations we can 

state that: Volition describes how we end up at our goal whereas expectations 

describe what we believe our goal to be and our chances of attaining it. Another 

closely related concept to this area of goal oriented behaviour that is worth 

examining is intentionality. 

In ten tionali tv 

Husserl states that it is through perception that we form intentionality. If we 

did not perceive anything then we would not be able to form an intention towards 

anything. There would be no object for evaluation. This has led theorists of 

intentionality to assert that all perception is intentional. The most important insight 

that theories of intentionality can deliver to us is that we habitual y act upon things 

that we cannot, or do not verify. If all consciousness (Husserl, 1913), or mental 

phenomena (Franz Brentano, 1874), exhibit intentionality towards an object, then 

does the nature of the existence of this object matter to the individual, i.e. whether 

the object of intention actually exists or whether it is a possibility conceived of by 

the individual. Brentano went further than this by postulating that if intentional states 

only exist mentally and cannot reside in anything physical then as all mental 

phenomena are intentional, they can never also possess physical properties. 

The intentional relationships that have formed between an individual and the 

object of their intention depend upon how the object is specified. However just as 

the perception of something is ultimately indeterminate (in the sense that we cannot 

ascribe to anything beyond perception to prove perception’s existence, contrary to 

Descartes’ popular assertion), how can we know whether our intentions are our 
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actual intentions. The point is that we don’t know what our intentions are in any 

resolute or final way. The very act of becoming aware of our intentions can 

transform them or create a new underlying intention. This shows the dynamic nature 

of our intentions, even if the goal remains the same our attitude towards it can 

change as new information supplied by the outcome of an event is revealed to us. 

The ‘self 

In order to explore further the information generated by the self as a product 

of the observation process, it is helpful to mention how this term has been used. The 

concept of the self as used in psychology is studied mainly in the areas of 

developmental and social psychology, personality and psychopathology research 

(Reber, 1985). It can be seen as an inner agent, acting on and affecting our beliefs 

and attitudes in a self-deterministic fashion. According to a behaviourist approach, B 

la Watson and Skinner (Watson, 1950; Skinner, 1981) these ideas are completely 

lacking any foundation, as phenomenological subjectivity is not seen as having any 

substantial existence and should be disregarded, instead a ‘black box’ model is used 

to replace it which denotes its lack of measurability. 

The self is also used in terms of an observing capability, where it is viewed 

as the observer of events. The degree to which this is a passive or an active process 

bears relevance to anti-realist and realist arguments concerning the ontological status 

of observed events. For example if the observed event is considered and dealt with in 

an objectively oriented or exo-perspective, as would be indicated by a realist 

perspective then we are seen as discovering new information. The endo-perspective 
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or viewpoint from within the system would alternatively refer to the self as creating 

new information as assumed by the anti-realist framework. 

This thesis aims to explore the different frameworks in which we can view 

events from the philosophical and psychological perspectives. The term ‘self‘ will 

also be used in the form ‘Self‘ in later chapters to denote a transcendental quality 

that is attributed to it, as utilised by Jung (see p.271, figure 4) and commentators of 

the yoga sutras (see chapter six). Such transcendent qualities enable us to change 

from the current framework that we view events in and thus change our perspective 

which can affect how we interpret subsequent events. 

From the framework of the way in which an event is interpreted one can infer 

underlying assumptions that have led to those inferences. The concept of luck is one 

of those frameworks that relate to the underlying issue of causality. Luck can be 

defined as the attainment of an outcome that is in accord with one’s volition, without 

the individual having to apply any effort to their environment to make those 

circumstances manifest. Optimism and pessimism are related terms, which also 

describe the subjective interpretation of the meaning that is ascribed to the outcome 

of events. These concepts are global in their description of the individual’s attitude 

towards perceived events and are subject to change in the light of new information, 

having additional effects for expectations and confidence in subsequent outcomes. 

With formal predictions that are made within formal systems such as the 

outcome of scientific experiments, one cannot say that the outcomes of these 

predicted events are any less meaningful to the observer than the outcomes of 

informally predicted events. The experimenter’s relationship with their experiment 

can typically be a highly involving task where the outcome or results of the 
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experiment can potentially be highly meaningful to the scientist. The use of 

scientific protocol however is supposed to guard against any such biases within the 

running of the experiment and subsequent interpretation of results that can arise in 

an effort to reduce uncertainty concerning the observed systems under study. Science 

however is far from a perfect and untainted procedure for acquiring data although it 

is designed to further our knowledge and understanding, and thus our certainty 

concerning the observed systems. (This issue is expanded upon in chapter four on 

scientific methods.) So the models that are tested by the outcome of an event also 

help to evaluate our expectations and confidence in future outcomes happening in 

that way. 

This has hopefully given an outline of the issues involved with predictions 

and the observed events. The main characteristics of this, which have been put 

forward focus upon dimensions of the observer and the observed. The assumptions 

made about the observed event by the observer in terms of its describability and 

possibility of prediction provide limitations which characterise how much 

information is known about the predicted event and also the capacity of the applied 

model to be able to predict the event. Whether the prediction is made through 

inductive or deductive techniques refers to the completeness of the model in being 

able to account for the observed data. Here the general characteristic is that the 

deductive approach typically assumes more about the data in terms of its causality 

and how much information is known about the event. Additional complexity is 

introduced in terms of the perceived status of the observed event and its relationship 

with the observer. What the subsequent chapters aim to show is that our subjective 

state is not always believed to play a completely passive role in determining the 
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outcome of an event. When there is an incompleteness of information present to the 

observer then this forces the use of subjectively based assumptions as the basis for 

making predictions. The subjective state of the observer when makmg such 

decisions in the light of uncertainty will be considered through examining previous 

psychological research associated with this area in the following chapter. 

Examining uncertainty gives us the opportunity to see how our minds react 

when we have no established framework in which to view an event. Under such 

circumstances we often rely upon implicit assumptions as a basis for our decisions; 

these decisions will be examined in the following chapter (which presents material 

relevant to many of the experimental hypotheses used in chapter five) whilst the 

underlying assumptions will be explored in more detail in chapters three and four. 

Although the following chapter does not explore the possibility of paranormal 

predictive capabilities, the subsequent chapters question the independence between 

the observer and the observed and show how a possibility cannot be ruled out a 

priori. Furthermore, we habitually act in a manner that questions the independence 

of the observer and the observed, for instance, participants in the experimental 

studies would say, e.g., ‘if I believe in it, then it will happen’ ... even though 

statistically they should expect chance performance. The Sarnkhya philosophical 

framework (chapter six) and parapsychological research (chapter seven) provide an 

alternative framework in which to understand people’s predictive capabilities. 
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Chapter Two : Previous Psychological Research 

This chapter aims to explore the directions taken with previous psychological 

research to deal with the issues surrounding uncertainty and predictions. The 

hallmarks of uncertainty are described by the incomplete or inaccurate knowledge of 

an event, which is incomplete or inaccurate, producing an inherent lack of 

information available to the observer. Through the evaluation of events there exist a 

variety of ways in which biases can be introduced to the predictive situation. In the 

most part in our daily lives we are perfectly happy to trade off predictive accuracy 

for generalized and easy to apply frameworks such as schemas (Gigerenzer & 

Murray, 1987). When the importance of the situation increases, however, such loose 

estimations of events give way to more rigorously defined protocols for methods of 

evaluation in an effort to overcome subjective biases or ‘human error’. To begin 

with then, I will illustrate a couple of real world scenarios to give an example of why 

understanding people’s perception of uncertain situations is seen as being critically 

important. Firstly, I will use the example of high-risk systems to demonstrate the 

shortcomings of relying upon behaviour that is based upon uncertain information. In 

the second example I will look at how different styles of confidence operate as in the 

case of a stockmarket crash. 

High Risk Systems 

Studying high-risk systems can illustrate the need to understand the processes 

that govern an individual’s actions when they venture into uncharted territory. As the 

information that you have about a system, for example a nuclear power plant, tends 

towards zero, as in the case of unforeseen circumstances which may lead to a 
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catastrophic meltdown; then the ability to predict what will happen next and 

ultimately the right course of action to take becomes an imperative task. Accidents 

would not happen if they could be foreseen, it is typically a result of a combination 

of unforeseen events which result in the occurrence of situations in which there is no 

prior information about the system acting in that state. 

A nuclear power plant can be considered as a complex system which offers 

many sources of uncertainty and thus potential for accidents to happen. Perrow 

describes complex systems as providing the basis for ‘interactions in an unexpected 

sequence’, whereas linear systems give ‘interactions in an expected sequence’ 

(Perrow, 1984, p.78). Thus the potential for accidents (unforeseen events leading to 

the failure of a system) is far greater in complex systems than linear systems. 

If a gauge indicating a nuclear plant’s reactor core temperature is perceived to 

be unreliable in the event of a catastrophe then the operator will have a short time to 

make a decision. What will this decision be based upon? The context of the ‘nuclear 

plant functioning correctly’ has gone out the window with lights flashing all around 

the control panel saying that sub-systems are being pushed to their limit. Should the 

gauge be treated as being reliable because it has always worked correctly in the past, 

or should the new context of ‘the nuclear plant isn’t functioning correctly’ be applied 

in which to interpret the information that the gauge is giving out. In these situations 

it is important to know what would make a person react in a non-normative fashion 

and break the mould so to speak. Perrow describes a similar situation, which 

highlights this concern, which led to the 1977 New York blackout. 
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The New York City Blackout 

‘In 1977 New York City experienced a massive and very costly 

blackout. One key contribution to the accident was an operator’s 

expectation about the default reading for the current flowing over a 

particular line. Normally that line carried little or no current. The 

operator did not know that there had been two relay failures - one that 

would automatically lead to a high flow of current over that line; and a 

second that blocked the flow over the line. The operator treated the zero 

current reading as normal. In fact, it was abnormal, but only in this 

particular set of circumstances. This ambiguity led to a systematic, by- 

the-book sequence of actions to handle the problems that were showing 

up in the other parts of the system, ending in the system being brought to 

a halt.’ 

(Perrow, 1984, p.83) 

When we perceive information as being reliable to us then it is natural to form 

expectations concerning the repeatability of the relevant system’s behaviour. When 

repeated data is present, then the tendency to model patterns upon that data seems 

irresistible to us. The formation of expectations which fit with that model, occur as a 

natural result of this tendency to apply patterns. These expectations then form that 

natural basis upon which to make a decision and consequently we act upon that 

decision. ‘In the face of uncertainty, we must, of course, make a judgement, even if 

only a tentative and temporary one. Making a judgement means that we create a 

“mental model” or an expected universe’ (Perrow, 1984, p.27). 
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Confidence in this light can act as an anticipatory function to prepare us for 

news, which may deviate from our expectations. As an example of how confidence 

can affect the outcome of system’s behaviour we can look at the changing 

circumstances that arise in economic and investment behaviour of the stockmarket. 

Stock markets: An example of the behaviour of confidence within a system 

Stock markets can fall and create less spending power in the economy; this in 

turn creates a loss in confidence in the market’s overall ability to stabilize and 

recover again. Here we see how the perception of the outcome of an event can be 

critical and can have global consequences. If there is no confidence in the market 

once a crash has occurred, the tendency is for investors to withdraw from risk and 

hoard their finances, which is called a ‘bear market’. This would be contrasted by the 

‘bull’ conditions that created the over-inflated prices of stocks originally. The typical 

pattern of bull trading is one of high confidence that stocks will rise and rise, 

producing high levels of investment which in turn can create an over-inflated 

valuation in share prices. The crash conditions occur when confidence is lost in the 

estimation of these artificially high prices. These examples highlight some of the 

typical descriptors of market and investor behaviour. Bull and bear markets are just 

terms that describe patterns of confidence and investing behaviour. The endeavors of 

forecasters of stockmarket behaviour then become one of finding more detailed 

descriptions of the variables that can contribute to the afore-mentioned trends in 

stock prices. 
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Normative behaviour that produces expected results is readily habituated to 

and taken for granted without paying much attention to it. This gives a person more 

of a capacity to build upon their model of the events / data thus creating more 

complex connections between perceived patterns (Lindsay & Norman, 1 977). 

Deviant information ... ‘can get swamped by the multitude of signals that fit our 

expectations, and thus be discounted as “noise” in the system’ (Perrow, 1984, p.31). 

The tendency is to presume that information fits into our scheme of things or model 

of events. In order to define more formally these expectancies and models of events, 

researchers have utilised probability theory. 

Probability 

Within previous psychological research upon predictions, the two researchers 

who have contributed the most to this field are Kahneman and Tversky (Kahneman, 

Tversky & Slovic 1982). Their work has provided the framework and terminology 

surrounding the area of subjective probabilities, which in turn, have served to 

identify and define many of the biases or patterns that govern our perceptual 

processes. To understand subjective probabilities further however, it is firstly 

important to give a brief overview of the different types of probabilities. 

There are three main types of probability, logical, empirical and subjective 

probability (Utts, 1996). 

Logical probability - In this form of probability, the probability of an event 

occurring is expressed as the number of ways in which the desired outcome can 

occur divided by the total number of possible outcomes. 
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p = number of wavs desired outcome can occur 

total number of outcomes possible 

Empirical Probability - In order to establish the empirical probability of an event 

we need to use past observations of similar events to estimate the future likelihood 

of that event occurring. Here the relative frequencies should be based upon many 

observations of an event in order to determine an accurate probability estimate. It 

should also be noted that as with logical probability, empirical probability cannot be 

used to determine whether or not the outcome will occur on a single occasion, but 

can be used to predict the long-term proportion of the times the outcome will occur 

(Utts, 1996). Here the probability is expressed as - 

p = number of times desired outcome has occurred 

number of times outcome could have occurred 

Subjective Probability - Subjective probabilities have been described by Utts as the 

values assigned by individuals based on how likely they think events are to occur 

(Utts, 1996). The information that the individual bases their decision upon can come 

from a variety of sources, which can be perceived in different ways. It is not 

surprising then that the diversity of presentation enables many sources of bias to 

enter into the act of forming a subjective probability. 
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The Kahneman and Tversky Program in cognitive science 

The measure that is typically used in experiments associated with 

judgements, decision-making, gambling behaviour, game theory and risk assessment 

is subjective probability (Kahneman & Tversky, 1972). Subjective probabilities have 

been utilised to explore how we deal with situations in which there is uncertainty 

contained within the information that we have about the events we perceive. It is 

extremely difficult to find any empirical situation in which there is a complete 

amount of information available about the observed system, which is why this field 

of study is pursued. 

This approach is typical of cognitive psychology, which aims to model our 

internal mental processes. Here our mental representations, beliefs and intentions are 

studied in order to understand processes of thought. The themes that are incorporated 

within cognitive psychology range from the philosophical issues surrounding 

epistemology, how we express our knowledge through linguistics, to the applied 

problems of computer sciences and artificial intelligence. The combining thread, 

connects cognitive psychology with the other areas of the cognitive sciences, is 

information. Cognitive psychology views the environment as continuously 

presenting us with information that we have to interpret and filter as it enters our 

knowledge base. In situations where this information is incomplete and yet we still 

have to make decisions and form predictions based upon the information, cognitive 

psychology needed a way of systematizing this process in knowledge based systems. 

The two main concepts which Kahneman and Tversky introduced to the subject are 

representativeness and availability. 
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Representativeness 

The representativeness heuristic describes how our perception of an event 

can be biased in as far as we believe that it is representative of another event, 

situation or class of events. The schemata, through which we interpret the event are, 

in cognitive terminology, said to bias our perception. The degree to which these 

biases can manifest themselves are given in terms of ‘probabilities [that] are 

evaluated by the degree to which A is representative of B, that is, by the degree to 

which A resembles B’ (Tversky & Kahneman, 1974, p. 1125; also see 1982b). There 

are several key characteristics within the judgement process that representativeness 

has been applied to, which have been given below. 

Representativeness biases 

Forgotten Base Rates - Denotes the insensitivity to the prior probability of outcomes 

(base rates). 

Misconceptions of chance - The sequence of HTHTTH, in the outcome of a 

sequence of coin tosses, is seen as being more likely to occur than HHHTTT. 

The Gambler’s Fallacy - If a run of the same outcome occurs then it is thought that 

chance will correct this and give a different outcome in the next trial. 

Insensitivity to predictability - If predictability is nil then chance outcomes should be 

given; if predictability is perfect then the predicted outcomes will match the actual 

outcomes. 
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The illusion of validity - ‘The unwarranted confidence which is produced by a good 

fit between the predicted outcome and the input information may be called the 

illusion of validity.’ Here the input information is information relating to the past 

performance of the system the individual is predicting the behaviour of. ‘The 

internal consistency of a pattern of inputs is a major determinant of one’s confidence 

in predictions based on these inputs’ (Tversky & Kahneman, 1986, p. 44). 

Misconceptions of regression - This is a prevalent tendency of the failure to 

recognise that in general, performance / scores tend towards the mean. A good 

example of this effect, which is made evident when deviant performances are 

observed in the light of an individual’s previous track record, has been demonstrated 

in a study of flight training (Kahneman & Tversky, 1973). It was found that after a 

bad landing, which the pilots were severely criticized for by their instructors, they 

usually had a better performance on the next landing. Conversely after a good 

landing, which the pilots were given praised for by their instructors, they usually had 

a worse performance on the next landing. From this ‘the instructors concluded that 

verbal rewards are detrimental to learning, while verbal punishments are beneficial, 

contrary to accepted psychological doctrine’ (Tversky & Kahneman, 1986, p. 45). 

Insensitivity to sample size - Smaller samples are much more likely to deviate from 

the expected outcome probability than larger samples. 

The belief in the law of small numbers is one such example of the representativeness 

heuristic numbers that leads to an insensitivity to sample size according to Tversky 

& Kahneman (1971). Participants ’tend to ignore the sample s ze when constructing 
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subjective sampling distributions and that even experienced and statistically trained 

psychologists fail to appreciate the power (or lack of power) of a small sample test' 

(Edwards & von Winterfeldt, 1986, p.650). This leads to an inductive inference 

where characteristics of a sample which are similar to population characteristics are 

thought more likely than a sample which is dissimilar, regardless of sample size. 

So the conclusions that we can draw from representativeness is that the 

framework the event is viewed within, or represented to, forms the context which 

can influence the choices we make and values we assign with respect to the outcome 

of that event (Kahneman & Tversky, 1984). Kahneman and Tversky's contribution to 

the study of heuristics and biases contained within the formation of subjective 

probabilities is extensive and provides the backbone to subsequent research within 

the area. Their work however has not got uncriticized. Gigerenzer has attacked the 

theoretical standpoint that Kahneman and Tversky's work seems to promote, with 

comments like "biases are not biases" and "heuristics are meant to explain what does 

not exist" (Gigerenzer, 1991, p.102). Kahneman and Tversky published a paper that 

sought to refute these assertions and defend the empirical findings of these biases 

formed in judgements of frequency and probability, through asserting that 

Gigerenzer's criticisms were rooted in semantic differences which does not contest 

the experimental findings (Kahneman and Tversky, 1996). Gigerenzer also raises the 

point that Kahneman and Tversky's attempts to apply a framework to the process of 

forming judgements (Kahneman and Tversky, 1982a) fall short in its range of 

applicability. The issue raised relates to the point that should the content of the 

problem posed to the individual change then they may no longer rely upon the same 

heuristic to deal with the information and arrive at a judgement (Gigerenzer & 
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Murray, 1987; Einhorn, 1980). This also then pertains to the artificiality of the 

problems posed by Kahneman and Tversky, which weakens the ecological validity 

for their models concerning the formation of judgements. 

Criticisms have also been made concerning the possibility of being able to 

elicit accurate probability judgements (Karni & Safra, 1995). Depending upon a 

participant's attitude towards risk and how much they have to lose when making a 

prediction, it is argued that these factors make subjective probability estimates an 

impossible task unless in the participant is 'strictly risk averse'. 

It must also be recognized however that the participants do not always hold 

view that the outcome of a task is determined by its probability of occurrence. This 

may in turn lead to idiosyncratic estimates of subjective probabilities (Beach & 

Braun, 1994), instead of behaviour described by norms that experimenters derive 

from probability theory etc. (Kahneman & Miller, 1986). For example 'gambling 

tasks differed systematically in the cognitive representation of the decision situation 

constructed by the decision maker, and in the role of the subjective probabilities in 

such a representation' (Huber & Kuehberger, 1996, p.329). Here the idiosyncratic 

strategies of confidence that can be seen to manifest in many a gambler's individual 

tactics are often overlooked. In this respect, the calibration of probability judgements 

has been argued by some to be too strict and formal, focusing solely upon the way in 

which the probability assessment relates to the external world. Instead more flexible 

frameworks are advocated to accommodate the internal generation of idiosyncratic 

behaviours which do not necessarily function according to prescribed norms (Keren, 

1991). 

49 



Availability 

Availability describes the ease with which an instance or occurrence can be 

brought to mind (Tversky & Kahneman, 1973). Biases can occur due to the 

retrievability of instances, the effectiveness of a search set and through 

imaginability. The way in which we organize our experience of memory is an 

essential component within the study of cognitive psychology and the study of 

availability follows this tradition, applying it to the process of forming judgements. 

For example some researchers have used availability to explain the vividness effect 

in terms of recall research (Shedler, 1980). The retrievability of instances and the 

effectiveness of a search set are more obvious forms of availability (i.e. if the 

information isn’t available to us then we can’t make judgements about the event in 

question). 

One study looking at the availability heuristic has examined the way in which 

the process of imagining an outcome of an event, as opposed to imagining reasons 

for a predicted event’s occurrence, affects the formation of subjective probability 

estimates (Levi & Pryor, 1987). Their findings suggest that it is the availability of 

reasons (be they self generated or supplied reasons), and not the imagery of the 

outcome that affect the probability estimate of an events occurrence which is related 

to processes of causal thinking. The study however used the outcome of a debate as 

the predicted event, which is a very different context to perceiving ostensibly 

random events. 

So descriptions of an event can be just as important as the probability of 

outcome for that event in that they can produce the formation of different subjective 

probabilities over the same event. This has not gone unnoticed by politicians and 
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bookmakers (Ayton, 1997), where the presentation of statistics and odds are 

designed to make us believe in policies or feel we are getting a good bet for our 

money. 

Adiustment and Anchoring 

Adjustment and anchoring are the part of Kahneman & Tversky’s research 

program, where anchoring describes how we are more likely to base estimates 

around a supplied starting point, i.e. whatever initial information we are supplied 

with tends to contribute the most to any subsequent evaluation concerning the event 

in question. For example when one group of participants were asked to multiply 

8 x 7 ~ 6 ~ 5 ~ 4 ~ 3 ~ 2 ~  1 the median response was 2250 whereas another group asked to 

multiply 1 x 2 ~ 3 ~ 4 ~ 5 ~ 6 ~ 7 ~ 8  gave a median response of 512 (Kahneman Slovic & 

Tversky, 1982). The particular points that Kahneman & Tversky raise with the 

effects of anchoring and adjustment are that we tend to make ‘insufficient 

adjustment’ from the given starting point. Biases have also been found that in the 

evaluation of conjunctive and disjunctive events, where conjunctive events are 

typically seen as being more probable than disjunctive events. This research has also 

been extended upon to include how anchoring affects our perception of our own 

abilities and actions in terms of efficacy (Cervone & Peake, 1986). 

Kahneman and Tversky - Intuition 

Kahneman and Tversky identify two sources of information that guide 

judgement’s concerning probable outcomes, singular and distributional information. 



‘The singular information describes the specific features of the problem that 

distinguish it from others, while the distributional information characterises the 

outcomes that have been observed in cases of the same general case.’ The general 

bias within Kahneman and Tversky’s intuitive type of prediction is to ‘underweigh 

or ignore distributional information.’ In cases where both singular and distributional 

information are present to guide the intuitive prediction, then ‘the predicted value is 

selected so that the standing of the case in the distribution of outcomes matches its 

standing in the distribution of impressions’ (Kahneman, Tversky & Slovic 1982 

p.416 see also Kahneman and Tversky, 1982a). 

It has been found that familiarity with a task does not necessarily result in a 

reduction in the anchoring effect though (Wright & Anderson, 1989). It seems as 

though the participant needs to be able to reflect upon the phenomenological process 

itself of formulating subjective probabilities and then relating this to the task. 

Kahneman and Tversky give an account of the how this may be done in a five step 

corrective procedure for predictions. The main application of these ideas has 

typically been within the prescriptive method of research, where this procedure is 

designed to guide experts in making less biased predictions. 

52 



Step 1, Selection of a reference class 

‘The goal of this stage is to identify a class to which the case at hand can be 

referred meaninnfully and for which the distribution of outcome is known or can be 

assessed with reasonable confidence. ’ 

Step 2, Assessment of the distribution for the reference class 

Here the acquisition of relevant distributional data is needed to determine 

how likely other events within a similar class occur. 

Step 3, Intuitive estimation 

The degree to which the reference class distribution is representative of the 

data set distribution is estimated. 

Step 4, Assessment of predictability 

The degree to which the reference class distribution is predictive of the data 

set distribution is estimated. 

Step 5, Correction of the intuitive estimation 

This procedure is performed to overcome biases inherent in the task of 

formulating an intuitive estimate. 

(Kahneman, Tversky & Slovic, 1982, summarised from p.417-420) 

This five step program was created to enable forecasters to create less biased 

predictions; however people in general can be viewed as being intuitive statisticians, 

where they utilise heuristic procedures that are applied to problems encountered in 

everyday life (Peterson & Beach, 1967). It has also been stated that the intricacies of 

these procedures as described above in the different forms of representativeness, 
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makes it a difficult case for philosophical stand points such as nai've realism to 

provide the foundations of more direct theories of perception (Rock, 1980). 

Some quite fundamental criticisms within game theory research have been 

made concerning whether it is possible to produce a probability-elicitation 

procedure.' The criticisms question whether the choices that participants make 

within the experimental setting reflect their subjective probabilities or rather their 

utility function (measure of preference for the choice made). Whilst this might 

present inherent technical difficulties in the relationship between subjective 

probabilities and utility theory within game theory, it also highlights the dangers of 

assuming that volition and expectations, whilst orientated around the same goal, 

need not necessarily be in a similar direction (Karni & Safra, 1995). 

Decisions, from the rational to the irrational 

So what makes a decision rational or arational? As the probability of each 

possible outcome occurring tends to an equal amount then we perceive this as a 

random event. There should be no rational way of deciding which outcome of all the 

possible outcomes in the random event will occur next. In the language of 

information theory, there exists too much noise within the information that is 

presented to the receiving system for there to be an adequate basis for an accurate 

prediction. Yet we habitually form expectancies that deviate from chance 

Problems associated with introspection as a method of estimating subjective probabilities will be 1 

addressed in the following chapter upon meaning and certainty. 
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expectancies. Some of the earlier research that examined this used coin tossing 

experiments or focused upon expectancies in gambling. 

A study that investigated subjective expectancy over coin tosses examined 

how biases can formulate and evolve during the course of successive coin tosses. 

One should expect to find a typical subjective estimation of the probability of 

obtaining a head as being 0.5, the results of the study found very different subjective 

expectations than this. For the first coin toss, the average subjective expectancy of 

obtaining a head was 30. For the second and third coin tosses this probability 

estimate changed to .57 and .44 respectively (Goodfellow, 1940). At a first glance 

this could be interpreted as the participants ‘learning’ to more closely match their 

subjective expectancies with logical probabilities. However these are averaged 

results which do not reflect the inter-subject variations. Other early research has 

included examining gambling behaviour through comparing subjective expectancies 

to the odds of winning. For a long time it has been known that biases within 

gambling behaviour show a ‘tendency to underestimate the chances of short odds 

and to overestimate the long odds’ (Hake, 1954, p.76). However human behaviour 

shows that we continue to act without taking into consideration the logical 

probabilities which are thought to describe the outcome of events. Some theorists 

have proposed that this could be due to the evaluation of events in terms of hindsight 

and have correspondingly termed this the hindsight bias. 

The hindsight bias has been studied widely (Fischhoff & Beyth, 1975; 

Fischhoff, 1975; Connolly & Bukszar, 1990; Christensen-Szalanski & Willham, 

199 1 ), and describes ‘the tendency for people to believe falsely that they would have 

predicted the outcome of an event, once the outcome is known’ (Stalhberg & Maass, 
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1998, p.105). The hindsight bias has been shown to remain even after the individual 

knows all of the information relevant to their prediction as in cases of repeat testing 

(Pohl & Hell, 1996). This has been used to explain how some people perpetually 

disregard information that runs contrary to their expectations, as in the cases of 

habitual gambling. The debate still continues however as to whether the hindsight 

bias is the result of ‘memory impairment’ or ‘biased reconstruction processes’ 

(Stalhberg & Maass, 1998). The majority of researchers would consider the biased 

reconstruction interpretation as being more likely in the light of the extensive 

research into availability and anchoring effects. 

PerceDtion and Learning 

Patterns can be seen as providing the structure of the information that we 

perceive. Symmetry and regularity serve as the basis for being able to recognise 

patterns, however they do not account for the whole process. Irregularity also forms 

part of the process, be this within the stimulus that we are perceiving (such as 

random outcomes of predicted events), or within our perceptual framework that 

provides the context for the stimulus in order to establish a pattern. This can be 

viewed as a part of the learning process for example, where a change within the 

framework or context naturally occurs as we try to establish order within the 

contents of our perception. As we learn, our expectations concerning what we are 

perceiving change, something new is produced which we didn’t initially see. In this 

light, during the period that learning takes place our perceptual framework 

undergoes a period of irregularity as it searches to identify a new structure within the 

stimulus. Once the learning phase has taken place and we identify a new pattern or 
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structure to the stimulus then our expectations change and new axioms are formed 

which will affect subsequent observations of the stimulus. Depending upon what 

model of representation we compare the outcome with, then we would expect to find 

different norms of behaviour in the light of this. Rational versus intuitive styles of 

prediction present rule based versus non-rule based methods of forming subjective 

probability judgments (Teigen, 1994). 

Previous research has found that the way subjects structured information was 

‘related to their attitude of subjective or objective self-awareness’ (Bastick, 1982, 

p.209; see Duval & Wickland, 1972). The objective sense of the perception of 

‘internal events’ comes about due to our treatment or structuring of information 

derived from these events in the same way that we attribute qualities to ‘external 

events’ (Polanyi, 1966, p.202). In this sense it is important to observe in more detail 

the relationship between the perception of meaning that is attributed to the 

perception of an ‘external event’. As in both cases there exists an incompleteness of 

knowledge due to unconscious physiological and psychological processes. 

In terms of describability, the fewer boundaries there are, or rather the fewer 

conditions or measurement criteria that are utilised to form a context of what we are 

perceiving, then the harder it is to describe what is perceived. In the case of a holistic 

view of self, there is no object to describe. The observing capacity itself creates the 

descriptive capacity, so any description is impossible; if anything it has to be 

demonstrated, or shown in sense of Wittgenstein’s use of the phrase. From the 

outside of the system then, we would have to infer the self‘s existence, as it is not 

publicly accessible. This incompleteness of empirical epistemology is the hallmark 

of the phenomenological methodology, yet patterns established within the 
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phenomenological data serve as the indicators of changes in meaning ascribed by the 

individual. 

If a participant is assessing their performance in a prediction task then each 

outcome that they generate and learn about through feedback enriches the context 

from which they evaluate subsequent predictions. The repetition of this procedure 

enables the participant to establish patterns within the outcomes that provide the 

platform upon which learning can take place (Rock, 1957; Sharp, Cutler & Penrod, 

1988). 

The calibration of learned events can also be obtained through examining 'the 

extent to which the observed proportions of events that occur agree with the assigned 

probability values (Ferrell, 1994). Probabilities are concerned with the possible ways 

in which events can occur. The problem with human behaviour is that there seem to 

be an infinite number of ways in which an event can be perceived. There may 

however be limiting principles, which would suggest that individuals could be 

restricted to set patterns of behaviour, and if these patterns change then this can be 

associated with the individual going through a point of realisation. The point of 

realisation is the event they have to experience in order to change the static patterns, 

which requires an awareness of the current situation and the context in which it is 

being perceived. From this, the meaning can change with regard to the perceived 

event, thus allowing a new context to be established in which to view the event. 

As an example of how patterns of perception can further entrench themselves 

instead of changing, it has been shown that anxiety relating to personal events can 

increase the 'subjective probabilities of negative events' occurring (MacLeod, 

Williams & Bekerian, 1991, p.478). In a study with a population formed from 
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chronic worriers, the authors concluded that it was the participant’s ease of retrieval 

of perceived negative outcomes that could explain the rise in the perceived 

likelihood of negative events happening. This is another example of Kahneman & 

Tversky’s availability heuristic. For example an elevated subjective probability of 

negative events is associated with pessimism and can cause worry when the 

availability of positive interpretations is low in the face of a wealth of negative 

interpretations, which has been found to be a common trait in chronic worriers 

(MacLeod, Williams & Bekerian, 199 1). 

The Perception of Control 

The model that we have of the way in which a system behaves can lead us to 

make assumptions about the control that we have over that system. We may assume 

that if we are able to predict the behaviour and different outcomes that a system 

manifests then we are able account for and to some extent, control what we are 

experiencing. (This goes back to the problems associated with attribution). 

The problem of the illusion of control stems from attributing skill as being a 

determinant of the outcomes of ostensibly chance events. Other factors have also 

been researched including our motivation towards the task (Wolfgang, Zenker & 

Viscusi, 1984), and the mood we are in (Alloy, Abramson & Viscusi, 1981), which 

have been found to effect our perception of control. Thompson, Armstrong & 

Thomas (1 998, p. 143) have identified five conditions that influence control 

judgements. These are; ‘skill related factors, success or failure emphasis, need for 

the outcome, mood and the intrusion of reality.’ However the primary focus here will 

be upon subjective expectancies. Langer’s research into perceived control in the 
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1970’s (Langer, 1975) set the stage for much of the work that followed, and focused 

heavily upon subjective expectancies. 

The expectancy of success in a given task and the perception of control can 

be considered as functions of the probability of success. The subjective element 

involved with interpreting the outcome of the task however tends to skew the 

perception of the probability of success. Depending upon the direction of this 

expectancy, it can be considered as unrealistic optimism or pessimism (McKenna, 

1993). 

Some of the startling results that have come out of control research show that 

merely thinking of an event or situation leads to a greater illusory control which 

Langer termed passive involvement (Langer, 1975). The effects that this thinking or 

imagining has on our expectations has also been studied in terms of our intentions 

(Anderson, 1983b). The research focused upon behavioural scripts, which are 

viewed as defining our personal intentions, in order to examine the effectiveness of 

imagining as a technique to effect change in our expectations and intentions. This 

technique is used by many counsellors, and the cognitive interpretation of what 

influences these changes is viewed as follows. It is the change in representation of 

our intentions towards a situation, for example through imagining positive 

interpretations, that makes information more readily available in terms of positive 

behavioural scripts which facilitate actual change towards positive behaviour 

(Carroll, 1978). 

Most studies conducting research into control use tasks which are either 

randomly based or are not contingent upon the outcome of other events to determine 

their outcome. The main biases, which are found to occur in these types of situation, 
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are the desire for control and the illusion of control (Burger & Cooper, 1979; Burger, 

1986; Budescu & Bruderman, 1995). Here the desirability bias (the tendency to 

overpredict desirable outcomes and underpredict unwanted results) and the illusion 

of control (the tendency to believe that one can skillfully influence and control 

outcomes of chance events) are proposed as general and very pervasive human 

behavioural tendencies. However when the context changes to extreme situations, 

for example when there is a lot of personal risk, then the extent to which the illusion 

of control directs a person’s actions is reduced (Dunn & Wilson, 1990). Even when 

there is not that much at stake, for some people, there can exist a negative attitude 

towards perceived control (Burger, 1989). The importance of the way in which an 

uncontrollable event is interpreted is evident in the polarized behaviour of 

superstition and learned helplessness (Matute, 1994). 

In a similar vein, McKenna app1ie.d this reasoning towards the commonly 

held belief that, ‘It won’t happen to me’ in relation to beliefs concerning the 

likelihood that events of varying risk and probabilities of occurrence would actually 

happen to the individual estimating unfortunate events (McKenna, 1993, p.39). The 

underlying perception could be viewed as being formed by unrealistic optimism or 

the illusion of control, which bears relevance towards the percipient’s locus of 

control. Studies in attitude change have highlighted the fact that this can be 

generated not only from external information acting upon and facilitating a change 

within the individual, but the change can also be self generated, where ‘prolonged 

thinking about an attitude towards an object tends to reinforce the ensuing attitude.’ 

(Tesser & Leone, 1977, p.345; see also Tesser, 1978; Koehler, 1991). 
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The Measurement Problem 

The common theme running throughout this chapter is that there are a great 

many differences that can occur between an event and our perception of that event. 

Our expectations and certainty concerning the status of an event remains as 

conjecture over future possibilities until we actually observe and measure the event. 

From a post hoc perspective, probability doesn't exist; all that exists is the outcome 

which did occur. Whilst formulating the probability however there is the notion of 

certainty and impossibility. Because probability has limits, 0 and 1, we are bound by 

the extent to which we can conceive of every possibility that are contained within 

these boundaries (Sherman, Skov, Hervitz & Stock, 1981). Using any linear scale of 

measurement it has been argued whether this task itself is possible. This idea first 

came into the philosophical arena in the 18th-century through the empiricist David 

Hume (1711 - 1776). Hume's first published book was entitled "A Treatise on 

Human Nature" which he wrote when he was 27 years of age. The ideas contained 

within it were not discussed in the philosophical community until ten years later 

when he re-wrote it as, "An Enquiry Concerning Human Understanding". Hume 

utilised Leibniz's analytic / synthetic distinction which discriminates between 

interpretation and fact. 

The definition of analytic propositions are expressed by sentences that are:- 

A) True by definition: (true merely by virtue of the meanings of the words in the 

sentences .) 

B) Necessary: (their opposite is a self-contradiction is. They cannot be false.) 

C) A priori: (their truth is known independently of observation.) 
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Synthetic propositions on the other hand are expressed by sentences that are: - 

A) Not true by definition: (their truth or falsity depends not on meanings but on facts 

in the world.) 

B) Not necessary, rather contingent: (could be false if facts were different.) 

C) A posteriori: (their truth or falsity is known by observation.) 

(D. Palmer, 1988, p. 170) 

When making predictionsubjective probabilities serve as the epistemological 

interface between logical and empirical probabilities. The transition between the 

analytic and synthetic distinctions is made through observation and measurement 

which can also bring with it conceptual problems when comparing the pragmatic 

implications of the differences between the theoretical and empirical realms. By 

returning to probability theory and examining the different ways in which probability 

theory is employed theoretically, it becomes evident how the subject reacts 

differently to the constraints imposed by the objective world. 

Mutually Exclusive events in the context of the subjective 

When talking of objective events that can have clearly marked sets of events 

within the total possible number of events, it makes sense to refer to these events as 

being mutually exclusive. A mutually exclusive event is derived from the fact that 

the different possible outcomes of an event cannot occur together. 
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The question that can be raised here is whether it makes sense to talk of 

subjective events as being mutually exclusive. There are many examples pertaining 

to volition that illustrate this point. It is easily conceivable to imagine an instant 

where we want something and at the same time don’t want that very same thing. For 

example we want the extra slice of chocolate cake but at the same time we do not 

want it because it will make us fat. The resulting state of deliberation is caused by 

these opposing events which will only be decided in an objective sense when the 

cake is either eaten or not eaten. The unique nature of the subjective experience of 

volition is that these two opposing events can co-occur. 

The same point could be raised with the concept of exhaustive events, which 

is defined as the total number of possible events, (where the sum of the probabilities 

of every possible event occurring is equal to 1). In an objective sense, this can be 

done with ease; for example in the role of a dice, there are 6 sides which it can land 

on, so the total number of possible events is equal to 6. When trying to account for 

every possible subjective event occurring however, it becomes evident that this is an 

impossible task, as for every experience there is there are also countless other 

possible ways to experience something. All that this implies is that we cannot define 

something in totality when we can always create a new experience, which has not 

previously existed. This also serves as the root cause of how null hypothesis testing 

is misinterpreted throughout much of the scientific domain. 
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Null Hypothesis Testing 

Null hypothesis testing within psychological research was developed as a 

method of formally testing hypotheses in relation to chance (a good review of this 

development can be found in Lykken, 1968). This process has been subject to much 

controversy over the years with respect to how it is applied and interpreted, or rather 

misinterpreted (Roseboom, 1960). 

When testing the null hypothesis, the information that we actually get from 

this gives the probability of the data occurring in that manner given that we are using 

that null hypothesis, p(DIH,) . What has traditionally been thought to be the case is 

that we are actually testing the hypothesis and not the data. However, ‘from the 

probability of A given B only, one cannot calculate the probability of B given A’  

(Gigerenzer & Murray, 1987, p.90). We are then faced with the position because of 

this that we can’t derive the probability of the null hypothesis given the data, 

p(H,ID), which equally applies to the testing of the hypothesis given the 

Conditional Probability and Bayes Theorem 

So if we are making repeated predictions, or if we are exposed to new 

information that can change the context in which the previous outcomes (and future 

outcomes as with the case of hypothesis testing) are interpreted, then we need a way 

of taking into account the history of a system’s behaviour. 

Conditional probability refers to events where the outcome of one event 

occurring can affect the probability of another event occurring. The way in which 
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this is most often referred to is the use of the word ‘given’. For example given that I 

am confident that I will do well in an ESP experiment what is the probability of 

myself gaining significant results. (If the hypothesis that they are not independent is 

true). The way in which this conditional probability can be formally expressed is 

given as follows: 

P(AIB) = P(A n B) 
P(B) 

The probability of A given that B has already occurred, P(AIB), is the 

probability of A occurring (taking into account that B has already occurred), divided 

by the probability of B occurring, e.g. the probability of a dice showing a 6 given 

that we know it’s even is 1/6 + 1/2 = 1/3. 

If events A and B are independent of each other then the occurrence of one 

should not alter the probability of the others occurrence. To know the probability of 

A and B occurring then we multiply together the probabilities of each independently 

occurring. This is known as the multiplication law for independent events. 

P(A n B) = P(A) x P(B) 

Bayes’ Theorem 

Bayes’ theorem is named after the English clergyman, the Reverend Thomas 

Bayes ( 1702- 176 l ) ,  and subjective probability theorists began to use the theorem to 

explain the differences that can occur between logically formulated probabilities and 
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subjective probabilities in the light of new information received by the observer. The 

formula for Bayes’ Theorem is basically the same as for conditional probabilities, 

P(AIB) = P(BIA) x P(A) 
P(B) 

Here P(A n B) has been replaced by, P(BIA) x P(A), in the numerator of the 

right side of the equation. This occurs due to the fact that 

P(A n B) = P(B n A), 

This is basically saying that the probability of A and B occurring is the same 

as the probability of B and A occurring. 
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Proof of Bayes’ Theorem 

P(AIB) = P(A n B) I 

I 
I 

P(B) I 

P(A n B) = P(AIB) x P(B) 

P(BIA) = PG3 n A) 
P(A) 

P(B n A) = P(BIA) x P(A) 

as, 
P(A n B) = P(B n A), 

then, 
P(AIB) x P(B) = P(BIA) x P(A) 

there fore, 
P(AIB) = P(BIA) x P(A) 

P(B) 

Bayes’ theorem best shows the modifications that we make to our estimates 

of probabilities in the light of new information, (Newbold, 1991). For example I may 

assess the probability of event B happening as P(B), then I may become aware of a 

related event that suggests that this information P(B), isn’t all that reliable. 

Creating a Surprise Variable 

I propose then that the best way to examine patterns of expectations is to 

look at an individual’s confidence or subjective probability rating prior to the 

predicted event’s occurrence. But in addition to this one must also examine how the 

results of the prediction are perceived in terms of how surprised the observer is with 

the outcome of that prediction. One can then examine the changes that occur as a 

result of a changing context supplied by the new information to the observing 

system. The surprise variable indicates the level at which the participant is surprised 

at the preceding outcome and so it is also useful in showing how someone can view 
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‘the same’ piece of information, such as the success at predicting a trial outcome, in 

a different context. If I were to correctly predict the outcome of a coin tossing event 

then this would not be very surprising as the probability would be .5 of doing so. If I 

were to get another one correct, then this still wouldn’t be very surprising, however 

if I were to predict ten in a row correctly, this would be very surprising. This 

demonstrates that as observing systems, we have the capacity of creating a new 

context within which we can view an old piece of information such as a successful 

prediction. As one complexity theorist put it: ‘When it comes to forming 

expectations of the world, we often employ prescriptions of various sorts that 

amounts to following a set of rules. And its the end result of these rules that 

constitute our expectations, which in turn serve as the root cause of surprise’ (Casti, 

1994, p. 120). 

So I have thus far presented the issues raised by previous psychological 

research pertaining to predictive process including the formation of subjective 

probabilities and the potential patterns or biases that can accordingly manifest. When 

the observer of an event is engaged in ascertaining information about an uncertain 

outcome though, it is important to understand the assumed and often implicit 

conditions that expectancies can apply to the context within which we interpret an 

event like the afore mentioned rules. This act of interpretation is the subject of the 

next chapter concerning meaning and certainty, which aims to examine the 

assumptions made or contexts formed through which we ascribe meaning to 

perceived events that governs the interaction between the observer and the observed. 
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Chapter Three : Meaning & Certainty 

Meaning and certainty are important concepts to understand in terms of the 

context in which an event is perceived within. The information which we ascertain 

about a system’s behaviour has to be interpreted if we are to predict future states of 

that system. In this sense meaning is ascribed to the data in order to clarify the role 

of the observed event in relation to the observer. The role that meaning plays in this 

process makes evident the unique characteristics of the subjective realm because ‘the 

concept of meaning is every bit as problematic as the concept of mind. For it seems 

to be the case that it is only for a mind that some things ... can mean other things’ 

(Tiles, 1987, p.450). 

This chapter will examine the concept of meaning as the context within 

which information is perceived (which formulates the basis upon which predictions 

are generated). The aim is to give further insight into the prediction process, rather 

than using the purely rationalistic models as described in the previous chapter. Here 

the formality of the judgement procedure is questioned with regard to the individual 

creating those judgements through the meaning that is ascribed to both the possible 

outcomes and the prediction itself. Firstly though I will briefly mention how the 

concept of meaning has been employed as a subject of study. 

Structuralist versus functionalist approaches to meaning 

The two main traditional approaches to understanding meaning are the 

structuralist and functionalist approaches. The structuralist approach is largely used 

in linguistics, where the meaning of a sign is based upon the structure of values, 
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which is constituted by the context of language (Overton, 1994). The functionalist 

account of the mind relies upon a pragmatic approach to identifying the operational 

structure of the mind. The mental states can be represented in formal terms such as 

the rules that we follow when making decisions. Instead of advocating the mind- 

brain identity theory, which postulates that there is a necessary one to one interaction 

between mental states and brain structure, the functionalist approach uses a software 

analogy in its description of mental states. The hard problem then for the 

structuralist approach becomes their need to find the associated structure in the brain 

that relates to the mental state of interest. John Searle has said in relation to this that 

if our representation of the mind can be achieved through purely formal criteria, such 

as pure rule following or the manipulation of symbols, then this in no way accounts 

for intentionality (Searle, 1980). (This point will be addressed further later in this 

chapter). These two approaches (the functionalist and structuralist) give a good 

example as to some of the problems encountered whilst trying to determine how the 

transition of information across the subjective and objective domains occurs. The 

different theoretical camps that have arisen from this endeavor can be broadly 

described as follows. 

Meaning: the obiective and subjective approaches. 

From an objectively oriented reductionistic perspective, meaning is usually 

thought of as a correspondence between an actual state of affairs and the meaning we 

experience (Overton, 1994). Here, the “it means” is thought to subsume the state of 

“I mean”. This is structurally equivalent to a correspondence theory of truth from a 

realist perspective. For example, for a cause and effect relationship to be applied to 
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meaning, this would imply that there is an objective meaning that is accessed when a 

given stimuli is perceived. In this way, the relationship between the sign and what it 

signifies would have to follow a linear and causal process if the meaning is to be 

understood correctly. It is interesting to note here that the notion of correctness 

applies when speaking within an objective framework. Once objectivity is foregone, 

verification no longer applies. 

According to Popper’s demarcation of science, where science is traditionally 

viewed as following the inductive process of observation and experiment instead of 

logical deduction to produce results (Chalmers, 1982); the problem is that no amount 

of experimental data is ever logically sufficient to prove an unrestricted 

generalization. It is for this reason that he states that unrestricted generalizations 

cannot be verified, they can only be falsified. 

With regards to verification then, meaning from the perspective of the ‘other’ 

is verifiable in an objective sense which is publicly accessible, whilst meaning from 

the perspective of the ‘self‘ is verifiable in a subjective sense which is privately 

accessible. For the former, experiment is the arbiter of truth conditions whilst the 

later is grounded upon subjective experience. 

The reductionistic approach then has been equally applied to the subjective 

side of the subjective / objective dyad, where the “I mean” subsumes the “It means”. 

Here, if taken to its extreme position, one is presented with an idealist framework 

where the subjective is seen to construe our reality. Edmund Husserl (1 859-1938) 

aimed to explore these processes of consciousness and to further our understanding 

of the subjective world on its own terms, without embedding it within an objective 

framework. To address these issues he developed the phenomenological approach. 
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His work in this area began with the perception of time (Husserl, 1905). His 

description of time can be understood through utilising the perception of music to 

illustrate the development of perceived objects (the musical notes), within 

consciousness: The observer is viewed as having a ‘primal impression’ of the note 

occurring now, which is retained once the note has just passed. This note then 

subsequently ‘appears’ in a continuously changing process of ‘retentional 

modifications’, whereby the status of the note fades which each successive note 

presented to consciousness, thus we can derive the structure or sequence of the tune 

from this. Equally one can ‘protain’ (a kind of anticipation), the future course of 

development of the tune. The concepts of retention and protention are not meant as 

replacements for memory and expectation, but rather as the processes which are 

utilised by them. From this viewpoint then, for a novel piece of information ‘my 

protention is less determinate than my retention’ (Inwood, 1995, p.383). 

This briefly outlines some of the content of Husserl’s work relevant to 

predictions through his understanding of time as a continuous flux, which in turn 

underlies the formation of expectations. The way in which he arrives at these 

conclusions however is described as the phenomenological method. This method 

requires two main ingredients. Reflective conversion and the transcendental epoch2 

describe how the individual should become aware of these subjective intentions 

regarding the objects of consciousness. The reflective conversion is when the 

individual returns the ‘perceiving subject to itself.. . to its acts of lived awareness 

stemming from the perceptual apprehension of a given object’ (Depraz, 1999). The 

epoch2 enables and constitutes this process through the suspension of judgement. 

(An epoch2 literally means a ‘withholding of assent and dissent, i.e. suspense of 
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judgement’ (Kirwan, 1995, p.248), resulting in an absence of knowledge.) One 

criticism of whether an epoch2 is practicable or not revolves around how it can be 

possible to practice an epoch2 in order to bracket a mental state without assenting 

anywhere. This however is applying an external perspective or exo-perspective to an 

essentially internal process. When an external context is applied in order to ascertain 

whether or not an individual assented anywhere, or attained a state that they were 

previously not experiencing, then this ignores the subjective experience of there 

being no perspectives beyond what is currently being experienced. Here the 

continual awareness of the transitional moment provides the totality of experience 

for the individual, not a step in a path to some other perspective. From this 

perspective, Griffin proposes that ‘consciousness presupposes experience, and not 

experience consciousness.’ Or that it is ‘the subjective form of ...[ a] prehension 

whose object is the contrast between fact and proposition,’ or that it ‘is the 

awareness of the contrast between what is the case (a fact) and what might have been 

the case (a proposition)’ (Griffin, 1993, p.252). The possibilities and potentialities 

that fill the mind and provide a myriad of contexts is what the epochk goes beyond; 

the radicality with which this is performed would describe deeper states of 

awareness akin to the meditative process of stilling the mind so that one is not 

preoccupied with thoughts. Husserl describes a perceptual lag that arises when one 

transfers from an attention that is directed toward an object to an attention that is 

focused upon the act (Depraz, 1999). This would be indicative of a perceptual 

boundary existing between the observer and the observed. Indeed it is the existence 

of such boundaries that enable the perceptual process to discriminate, and to 

75 



generate contexts through which we can infer the existence of change and enable the 

perception of time. 

The self, the other and the absolute 

The self, the other and the absolute constitute the framework within which all 

arguments concerning the ontological status of ‘things’ can be understood. The self 

and the other form problems innate to cognitive and physical sciences for things 

which are privately, (self), and publicly, (other), observable. These orientations of 

perspective in turn rely upon the relationship between the observing system and the 

system being observed. In terms of the self and the other, this relationship can be 

expressed as observation from the inside and outside of the system2. 

The psychological disciplines of phenomenology and behaviourism are 

examples of the different approaches used to describe a system under observation. 

Phenomenology is chiefly concerned with enquiry into one’s conscious processes, 

with ‘any preconceptions about external causes and consequences being excluded.’ 

(Thin&, 1987, p.614). Behaviourism’s primary concern on the other hand is to 

objectively study the individual through the observation of their behaviour. There is 

no ontological status given to the content of the mind, which is instead seen as an 

epiphenomenon or emergent product of brain processes. 

In later chapters I will use the terms ‘Self and ‘self to denote the holistic and transcendent 

capabilities of ‘Self in relation to the individual’s ego or ‘self considered by alternate philosophical 

frameworks that examine meditative processes. 
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To return again to the analytic/synthetic distinction of propositions3 we can 

say that within the purely rational, logical and deductive realms it makes sense to 

talk of analytic propositions, in the sense that the axioms that provide the arena 

within which propositions are asserted are defined. The truth or falsity of such 

statements is governed by a predefined context. This context then establishes the 

rules that govern the conclusions that we can draw about systems that we apply this 

method to. Using this method then tends to create closed systems with high levels of 

informational content and established contexts, which follow the assumptions 

governing the analytic framework (as defined in the previous chapter; for example 

negations lead to self-contradictions and statements can be necessarily true by 

definition). 

The reason why I bring this up again is that this distinction expounds the 

fundamental requirements for the coherency of a system to be maintained. The 

divide between the purely theoretical (analytic) and empirical (synthetic) is made 

evident when the limitations of the theoretical become exposed to the elements of 

uncertainty provided by the empirical. The extent to which truth is deemed to be in 

correspondence with fact (adequatio ad rem) determines the accurateness of our 

observations. From this we infer the correctness of our model of reality. 

So in terms of the language of systems theory our expectations can be seen as 

Synthetic propositions are expressed by sentences: 
a) whose negation does not lead to a self-contradiction, 
b) which are g posteriori, 
c) which are not true by definition, and 
d) when they are true, they are not necessarily true (they can be false). 

Analytic propositions are expressed by sentences: 
a) whose negation leads to a self-contradiction, 
b) which are a priori, 
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forming the axioms that provide the framework within which we perceive things. 

Axioms can be considered as predicted and unverified assumptions. They provide 

the context within which the hypotheses can be tested. An awareness of the axioms, 

which defines a system’s parameters, can also give rise to an awareness of the 

limitations of the framework. Within the subjective level, an equivalent form of 

assumptions is found in the form of unquestioned beliefs which can help form 

inherited attitudes (Stewart & Joines, 1987). This approach is utilised in 

psychodynamic models, such as transactional analysis, to describe an individual’s 

coherency system or framework of beliefs. (Here for example an individual’s ego 

state is viewed as defining and setting limits upon what an individual perceives, 

whilst following unquestioned beliefs or ‘scripted’ behaviour; Stewart & Joines, 

1987, chapter 15). 

Meaning, however, is perhaps too dynamic a process to define in terms of the 

content of meaning if we want to assess changes in meaning in a repeated prediction 

task. Instead I believe that a more beneficial approach would be to regard meaning in 

terms of Wittgenstein’s approach, where he saw the meaning of something as its use. 

This allows us to infer the meaning ascribed to an event through examining the way 

in which the experiencer reacts to, or is changed by the said event. This is similar to 

the direction taken by Walter von Lucadou in his work upon pragmatic information, 

where the pragmatic information is inferred and can potentially be quantified 

through examining the ‘potential action that a meaningful piece of information 

exerts on a system’ (Lucadou, 1995, p.60). Von Lucadou’s model of pragmatic 

c)  which are true by definition, and therefore 
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information (which will later be discussed in more detail in chapter seven) postulates 

that this pragmatic information provides the basis for changes that can occur in the 

interaction between psychological and physical systems. 

Charles Peirce ( 1839- 19 14) developed the pragmatic approach as a method of 

describing how we ascribe meaning or make inferences concerning the data that we 

are perceiving. ‘Both his pragmatism and his work on logic were embedded in a 

theory of signs based on the idea that the meaning of a sign is its power to determine 

observers of it to interpret it in a determinate fashion’ (Tiles, 1987, p.424). He uses 

the term intuition to signify a ‘cognition not determined by a previous cognition of 

the same object, and therefore so determined by something out of the consciousness’ 

(Peirce, 1868, p.103). In his typically precise way, Peirce highlights the problems 

associated with inference and describes the incomplete nature of our synthetic-based 

knowledge concerning our perception of events. 

‘A complete, simple, and valid argument, or syllogism, is either 

apodictic or probable. An apodictic or deductive syllogism is one whose 

validity depends unconditionally upon the relation of the fact inferred to 

the facts posited in the premises. A syllogism whose validity should 

depend not merely upon its premises, but upon the existence of some 

other knowledge, would be impossible; for either this other knowledge 

would be posited, in which case it would be a part of the premises, or it 

would be implicitly assumed, in which case the inference would be 

d) are necessarily true 
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incomplete. But a syllogism whose validity depends partly upon the non- 

existence of some other knowledge, is a probable syllogism.’ 

(Peirce, 1868, p.27 1) 

This defines how there is an inherent uncertainty concerning the knowledge 

that we have of the world which Wittgenstein also asserted when commenting upon 

Moore’s statements of things we can know.4 Wittgenstein suggests that Moore 

should replace the phrase ‘I know’ with ‘I am of the unshakeable conviction’ 

(Wittgenstein, 1979; part 86). This shows how the assertion of absolute certainty is 

merely a method of enquiry which ‘exempt(s) certain propositions from doubt’ (part 

88). This means that certainty is simply the projection of confidence onto the 

perceived evidence. 

The self, the other and intentionality 

The purpose of this chapter is to also explore the relationship between the 

subjective (self), and objective (other), not to select one as being more fundamental. 

It is proposed that conceptually, the self and the other cannot exist independently of 

each other. This implies that wherever there is a notion of the one, there exists the 

notion of the other either implicitly or explicitly. In this light the process of acting 

upon information that we perceive as being internal or external to us, can be studied 

The British philosopher G. E. Moore generated a list of common sense statements, in his work upon 4 

the analysis of propositions, that he believed we could know to be true, for example ‘there exist 

conscious beings other than oneself. 
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in relation to the predictions that we form from that information. Any distinction that 

is perceived between the self and the other then is not a necessary distinction; indeed 

we habitually act upon information that is internally generated just as much as 

information supplied to us by our environment. The intentionality that we have 

towards something describes the relationship between mental states and events and 

shows how vague this distinction is. Intentionality is formed through our desires, 

wishes and beliefs etc., and has the property of being directional towards or about 

something. The curious thing with intentionality is that the intended object doesn’t 

have to exist or even could not possibly exist and yet we still form intentions 

towards the hypothetical. For example children may believe in and form intentions 

concerning the unicorns or Santa Claus or I may want a two-ton emerald; even 

though these concepts exist solely in the mind as an objective potentiality we act 

towards them as actualities. The divide between what is potential or hypothetical to 

us and what we deem to be actual is formed through a boundary that prevents an 

awareness forming of the different perspective such as the boundary between the 

conscious and subconscious in the psychoanalytic sense. The boundaries themselves 

are perceived from a holistic perspective, in terms of psychotherapy, this has to do 

with the hypothetical projection of the self-perspective to a self-reflective state in 

order to perceive what is blocking the awareness of the potential information. This 

information can then be brought into the realm of fact or actuality for the individual, 

instead of potentiality, through direct experience in terms of the self, which is 

performed through relinquishing necessity with respect to the way a set of beliefs is 

maintained. When there is a change in meaning then, the context within which an 
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event was previously experienced in changes. The boundaries that originally served 

to define what the event was are now changed to reflect a new meaning. 

So what does this mean in relation to making predictions? Boundaries can in 

some sense be described as the limiting principle of possibility. Predictions or 

expectations formed within contexts are only generalizable to the extent that the 

boundaries, which limit and generate the context, are not present. Any framework of 

knowledge thus limits its predictive capacity due to the paradigm that governs what 

is deemed as being possible according to that framework. 

Global versus local exDectations 

In terms of their applicability, the expectancy that can be generated from a 

framework of beliefs can be thought of as following inductive or deductive 

characteristics. Global expectations represent a general form of expectation, which 

have the characteristic of pervading our thoughts or intentions. Local expectations 

represent our rational expectations, and they are formed through much more 

deductive processes applying to more specific events, i.e. events specified according 

to more detailed conditions. This deductive process is what limits their range of 

applicability and so when new information is perceived, this typically falls outside of 

the range of local expectations, where we have to instead rely upon our intuitively 

based global expectations. Global expectations (e.g. Bastick, 1982) overcome this 

problem because they are primarily derived from information that is based upon the 

‘self‘ as opposed to external information (information that is based upon the ‘other’). 

We fill in the gaps of the information that we have about our environment by 

projecting internally generated information upon the world. In this way our global 
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expectations follow a much more inductive process where specific information (in 

this case derived from the self‘), is generalized to provide a useful context in which to 

interpret perceived stimuli. 

In the previous chapter, the representative heuristic describes our perspective 

of the data. Theories of intuition have proposed an alternative to the traditional 

rational perspective. They propose that this representation can happen in terms of 

emotional sets. According to Bastick emotional sets are seen as the underlying 

emotional state that accompanies the perception of an event. Intuition is then seen as 

deriving information from these emotional sets in order to supplement or go beyond 

the lack of information present in the observed system. ‘By incorporating the 

incomplete knowledge into his redundancy-rich internal information the subject has 

the potential ability to process it intuitively, giving, for instance, the confidence of 

intuitive judgements which seems objectively unjustified by the externally available 

evidence’ (Bastick, 1982, p.348). 

As we have also seen in the previous chapter learning is the process of 

establishing a context for new information. This can occur with both externally and 

internally perceived information. So with observing and observed systems, 

information acts as the intermediary; the debate continues as to whether this is a 

purely one directional process with the observer playing a completely passive role in 

the observing process (Bohm, 1980; Rubrik, 1989). This however will be dealt with 

in more detail in the chapter upon scientific methods (the measurement problem). 

Implicitly contained within every measure of information is a measure of 

uncertainty (Hake, 1954). They are inversely related; the more uncertain we are 

about an event then this means that there is less information present. As far as 
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information is concerned, it is whenever we are led to justify in an objective sense 

our interpretation of an event, or statement, that the criterion of validation transfers 

its emphasis from the subjective to the objective. This objectification process 

requires that a generalisation of context must also occur. This automatically can 

allow noise, in the sense of semantic confusion, to enter the receiving system i.e. the 

observer interpreting the message that is being communicated. This characteristic 

part of expression leads to a normalizing language structure. To go beyond the haze 

of meanings that could be construed from a statement, tools such as mathematical 

formalism have been created to provide a very useful (with respect to interpretation) 

means of communicating precise information as in information theory. 

Information theory 

Classical Information theory was first devised by communication engineers 

who needed a way of measuring the information that is transferred between two 

systems. An important consideration is whether the output of the communication 

channel is constructed or selected (identified), by the signal. 

If the information is constructed by the signal then this can be measured in 

two ways - by examining the structural information-content or the statistical 

in formation-content. 

In the case of selection the main difference is that encoded information is 

transmitted to enable the receiving system to select the correct output from a number 

of possible outputs. Selective information-content is then defined in terms of this 

number of possible outputs, where it can be seen as measuring the ‘statistical 

unexpectedness of the event in question ... The more improbable an event, the larger 
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its selective information content’ (Mackay, 1987, p.369). The mathematical 

expression for the number of bits of information that each event is composed of is 

where p is the prior probability of the events occurrence. 

The average selective information-content or entropy of the information 

content of a series of events is defined in the following way. The events 1, 2, 3, ... , i 

each having a prior probability of occurring, pl ,  p2, p3, . ..,pi, which sum to give the 

entropy ( H ). 

(Shannon and Weaver, 1949; Wiener, 1948 cited in Mackay, 1987, p.369) 

‘The average unexpectedness or selective information-content per event 

is greatest when all possible events are equally probable. The 

communication channel is then being used with full ‘informational 

efficiency’. If some events are much more or much less probable than 

others, the average number of bits per event is correspondingly reduced, 

and the sequence is said to have ‘redundancy’. (Redundancy is defined 

as, 1 - H / H,, where H,, is the value of H when all pi are equal). A 

redundancy of 50 per cent means that the average number of bits per 

event is only half what it could be if all events were equally probable.’ 

(Mackay, 1987, p.369) 
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Psychological probability can be seen as the construction of beliefs that 

combine mathematical probabilities with decisions made by the individual. 'The 

Shannon formulations measure information in terms of the "surprise value" of each 

message to the observer. This highlights the importance of assessing the subjective 

evaluation of surprise in relation to the observation of information (as discussed on 

page 165). According to Hake 'we should recognise that this value may be different 

subjectively for the observer from that value computed from what we know 

objectively about the set of possible messages' (Hake, 1954, p.84). This can be added 

to the fact that, 'The informational value of a message arriving at a destination is 

defined entirely in terms of the set of possible messages from which it was chosen 

and the probabilities of selection associated with each of the alternative messages in 

the set' (Hake, 1954, p.84). 

This process of choosing amongst these messages directly relates to the 

judgement processes described in the previous chapter dealing with decisions made 

in the light of uncertain information. In the language of information theory there 

exists a lot of margin for noise and semantic confusion to enter into the equation 

because the number of conceived possible messages are only as far-reaching as our 

understanding of the problem and imagination of what is possible dictates. In the 

language of cognitive psychology this translates to heuristics and biases in terms of 

the representativeness where these biases given in terms of 'probabilities [that] are 

evaluated by the degree to which A is representative of B, that is, by the degree to 

which A resembles B' (Tversky & Kahneman, 1974; p. 1125; also see 1982b) of the 

observed information that affect the decision-making process. 
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The classical scientific method is widely thought to be an objective process, 

yet contained within every advancement in methodology or theory there exists an 

element of subjectivity. Lines have to be drawn somewhere in terms of what we 

decide to measure and how we decide to measure it. The idealisation of many areas 

of science is to create a closed system in which the independent variables can be 

manipulated which hopefully leads to characteristic and predicted changes in the 

dependent variable. It is proposed that truly isolated systems are an abstraction, they 

are instead open systems, which demonstrate relatively stable behaviour. The 

increase in complexity of a system can then be seen as the degree to which a system 

is open. Associated with this increase in complexity is a greater propensity for a 

system to exhibit unstable behaviour. 

In the sense that meaning is used then we should also add that meaning arises 

from an understanding of the truth conditions that the perceived object occurs 

within. The changes in meaning that underlie and enable the Copernican Shift or the 

Duck / Rabbit drawing for example (where the drawing stays the same but the 

meaning of it changes), rely upon a Gestalt perspective to emphasise that the change 

cannot be accounted for through reductive methods, i.e. breaking the object down 

into parts to see how the change transpired (Budd, 1989, p.83). The change cannot 

be found in the objects themselves because they remain the same, it is the way they 

are interpreted that changes. 

An epistemic enquiry into the validity or justification of our knowledge can 

be approached using systems theory. It becomes evident that the truth or falsity of 

any statement depends upon the context within which it is interpreted. For example 

in order to have the concepts of truth versus falsity and verification this necessitates 
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the presence of a closed system. So for the concepts of truth and falsity, right or 

wrong, to exist, there must exist a context, or system within which these judgements 

are made. 

To assess the meaning of a given situation then the observer must at some 

point step outside of the parts contained within that situation to view them as a 

whole. The gestalt perspective identifies this whole as being more than the sum of 

the parts, yet what if the parts of the whole are the subjective and objective. To 

assess the meaning of the subjective and objective, the individual must be required 

to step outside of their own perspective which would describe Hussurl’s epoch$ 

taken to the extreme as described earlier. 

Complexity 

The complexity of any given system is context dependent, as it cannot be 

described without reference to its observing system. This means that no unique 

definition of complexity that has a universal range of application can ever be stated 

(Grassberger, 1989; Atmanspacher, 1992). This contrasts with the deterministic laws 

of a linear Newtonian classical world in which the behaviour of large objects can be 

described with a just a few simple equations. 

The ability of our own perspective to understand information in a nonlinear 

fashion can be understood through the previously mentioned point that we grasp the 

meaning as a whole. Information that is transmitted and received like Shannon 
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Information’ (Shannon & Weaver, 1949), falls short of being able to express 

meaning within the information, if viewed in linear time. This is due to the 

information being received piece by piece with discrete ‘units’ of time existing 

between each piece. As the meaning requires the context of a given piece of 

information to be present, this cannot be performed in a linear, step by step 

approach. Therefore ‘the relations among parts can never be represented with 

independent parts’ (Slife, 1995, p.538), as the context is never simultaneously 

present with the associated piece of information. 

This relates to holistic interpretations of time in which the three dimensions 

of time, past, present and future can be regarded as constantly existing in the 

dynamic present. Each is a part of the whole when perceiving an event (Heidegger, 

1962). Typically though, ‘the problem is that time itself is viewed in a manner that 

precludes meaning’ (Slife, 1995, p.538). In a holistic interpretation, memories can be 

viewed as being reconstructed in the present rather than being retrieved from the past 

(Ashcraft, 1989), and the future can be seen as existing as anticipation, potential or 

possibility within the present. Epistemologically speaking the past and the future 

have no ontological value except within the present where they are experienced. 

Shannon information requires a transmitter, a channel and a receiver. ‘The measure of [Shannon] 

information ... which is processed in the channel is a function of the probability of the symbols of the 

transmitter and the probability of the symbols of the receiver and finally of the probability of the pairs 

of symbols that occur’ (Lucadou, 1980). 
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Complexity and Attractors 

Self organising systems which have the capacity to maintain their own 

coherence when in a state of open exchange with their environment provide a stable 

patterned structure which Ilya Prigogine refers to as ‘dissipative structures’ 

(Prigogine, 1980). Provoked by science’s contradictory views upon time, Prigogine 

set about with his work to examine how structures develop within time. In 

Newtonian science, time is considered reversible, i.e. the operations of a system can 

in principle go either forwards or backwards in time without changing the basics of 

the system. Eddington coined the term arrow in time to describe how an aging 

universe can be described as the result of an arrow of time. A better description of 

evolution can be described in terms of complexity where the universe is described as 

aging and where evolution is viewed as proceeding from the simple to the complex 

or from lower to higher kinds of life (Prigogine & Stengers, 1984). So according to 

Prigogine it is only when a system acts in a sufficiently random manner that the 

difference between the past and future, and therefore irreversibility, enter the 

system’s description. 

So the viewpoint of complexity views systems developing within time as the 

transition between ordered (determinable) and random (indeterminable) states of that 

system, the explanation of which is given as follows. When changes force a system 

into a far-from-equilibrium state and therefore threaten its structure, it is said to 

approach a critical moment or bifurcation point. At this point, according to the 

authors, it is inherently impossible to determine in advance the next stage of the 

system. Chance nudges what remains of the system down a new path of 
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development. And once that path is chosen (from arnong many), it is determinism 

that takes over again until the next bifurcation point is reached (Prigogine & 

Stengers, 1984). 

We briefly examined in the previous chapter how the rationalistic approach 

towards dealing with uncertainty had been expressed formally through the generation 

of probabilities. I will now in turn describe the approaches used towards dealing 

with complex information that contains within it an inherent uncertainty due to the 

incompleteness of the measurement procedure. 

Fuzzy Sets are traditionally seen as an addition to the already extensive 

domain of probability theory (Kosko, 1994). Its protagonists however regard 

probability theory as containing fundamental inadequacies in its ability to describe 

real world events, something which fuzzy logic has been designed to cope with. In 

its essence, fuzzy logic differs from traditional logic in the following way. As 

traditional logic categorizes events into different sets, fuzzy logic is an estimate of 

the degree to which an event belongs to those categories. Here the uncertainty within 

the information is dealt with at its source to provide a representation of the data that 

is much more applicable to real life situations where the empirical uncertainty is 

always present. 

Another method of generating predictions from information is through the 

use of trained neural networks. One method of training a neural network is through a 

procedure known as back propagation. To start with, the connection weights 

between the neurons are assigned random values. Data is then entered into the 

network and the output is in the form of a prediction. This output is compared with 

the desired output, as determined by the operator choice of training pattern. Weights 
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are then given to each of the connections whose purpose is to decrease any 

discrepancies between the input and output. This technique of data processing is 

iterated, (i.e. repeated over a number of times), so that the network may gradually 

learn by increasing the similarity between input and output. 

Neural networks would have difficulties with being able to cope with 

significant changes in the complexity of the formation of the observed event. This is 

because it would have to go through a process of unlearning. This would take time 

and many more learning trials would be needed. An individual perceiving an event 

would potentially be able to adapt much more quickly to any dramatic changes 

because they are able to perceive the context and object of the event simultaneously. 

This point again addresses the issues concerning the boundary between the 

observing and observed systems when involved in the measurement process. This 

has been reflected throughout this chapter where meaning and certainty provide the 

context within which an event is framed and extent to which that event is expected 

to occur. From the observer driven theoreticaUanalytica1 approach to the data driven 

synthetic realm we strive to find a correspondence between theory and observation. 

This also describes the issues concerning scientific enquiry with the derived 

concepts of top-down versus bottom up methodologies that prescribe to the 

deductive and inductive attempts to tighten this correspondence in order to make the 

predictive processes of scientific measurement more accurate. I shall now turn to 

explore these issues in more detail in the next chapter. 
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Chapter Four : The Scientific Process: Theory, Observation 

8z Predictions 

The aim of science is chiefly concerned with the furthering of our 

understanding of each phenomenon that we experience. As science has developed, 

new techniques of data analysis and advancements in technology have enabled 

scientists to examine more complex phenomena. The theoretical assumptions, which 

are commonly associated with the scientific process, e.g. reductionism, determinism, 

materialism & rationalism, have however remained largely unchanged throughout 

the course of science's history (Nagal, 1961). It is only relatively recently that the 

assumptions or axioms on which science itself rests on have been ever increasingly 

brought into question (Laudan, 1996). The classical scientific process itself can be 

viewed as the formulation of and testing of predictions. These predictions are called 

hypotheses, which are tested through the use of experimentation. This perspective 

has been viewed in the following manner, adapted from Chalmers (1982). 

Figure 1 : The Classical Scientific Method 

laws 
and 

theories 
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This chapter aims to explore these different facets of the scientific method 

whilst recognising the role of the observer throughout the different areas of this 

process. By understanding the role of the observer and their subjectivity within 

descriptions of perceived objective systems, this will hopefully enable the 

identification of key psychological factors associated with the observation process of 

observed and predicted events. 

The methods that science employs in order to establish common truths about 

our empirical experience can be broadly categorised into two main groups, induction 

and deduction. Depending on whether the scientific method is viewed as a top-down 

or bottom-up process, we start on the level of either theories or observations. The 

majority of science starts at the top, at the theory level, where these theories provide 

the context within which the data are interpreted.6 

The case of deduction 

According to the top-down approach, the laws and theories are viewed as the 

tools that scientists use to help structure and interpret the data. They provide the 

axioms of a system, which basically form the framework within which the data are 

interpreted, and provide the context within which the hypotheses can be formulated. 

An awareness of the axioms, which defines a system’s parameters, then enables us to 

determine the limitations of the framework. This deductive process is viewed as a 

process of reasoning where conclusions are drawn from information that is already 

This viewpoint has been expanded on by philosophers such as Quine who state that all data are 6 

theory laden (Quine, 1960). 
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known. It is a process whereby specific points are derived from general points. So 

the deductive process is used to generate predictions and explanations from the 

theories about the observations and facts. It is therefore important to understand the 

often implicit assumptions made within these frameworks of research. Within the 

deductive process the truth or falsity of each individual deductive premise is not of 

any relevance to the derived conclusions. The top down approach to research 

therefore aims to understand the rules of symbol processing that a system follows. If 

these are known then the behaviour of that system can be predicted. The basic 

mechanism of this process follows three steps. 

1) Determine the initial state of the system, 

2) Determine the end state of the system, 

3) Determine the operators that will transform the initial state to the end state. 

(Casti, 1989, p. 292) 

The case of induction 

The bottom up approach on the other hand relies upon the data received 

through measurements in experimental situations. Induction describes the process of 

the formulation and confirmation of scientific knowledge, according to Francis 

Bacon (Atmanspacher, 1994). The traditional interpretation of induction is the 

inference from the particular to the general. It is where theories or models of the data 

are inferred from the specific observations. Yet because of the axioms underlying a 

theoretical framework, every theory has its limitations. It is as if the theory is a 

representative model of reality. One could say that in order to understand the 
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scientific method we have to presuppose induction. From this point of view 

induction is seen as necessary, but inductive claims are contingent upon 

observations. 

In David Hume's 'Enquiry Concerning Human Understanding' he state that:- 

'all inferences from experience suppose, as their foundation, the 

future will resemble the past ... If there be any suspicion that the 

course of nature may change, and that the past may be no rule for the 

future, all experience becomes useless, and can give rise to no 

inference or conclusion. It is impossible, therefore, that any 

arguments from experience can prove this resemblance of the past to 

the future; since all these arguments are founded on the supposition 

of that resemblance.' 

(Hume, 1748, p.24) 

It is this point that prompted Hume to generate his problem of induction. 

Goodman formulated his 'new riddle of induction' in response to Hume's assertion 

that predictions are based upon regularities in experience, even though there is no 

rational basis for doing this. Goodman made the point that not all predictions are 

based upon these observed regularities in experience (Goodman, 1983). 
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Here we can see that the scientist (according to the bottom up approach) is 

presented with some observations or facts that they create hypothesis about. The 

next stage in this process is to test these hypotheses through experimentation, i.e. 

through prediction and observation. It is hoped that the data collected from these 

experiments will show a pattern or trend, which would suggest a relationship 

between its independent and dependent variables. The relationship, if sufficiently 

robust, will then form the basis for a law which it is hoped will, in turn, constitute a 

basis for a theory within which we can interpret the initial observations. 

IndeDendent and dependent variables 

The aim of the scientific process can also be seen as the investigation of how 

the independent and dependent variables involved in an experimental procedure are 

related to one another. The independent variable provides the conditions within 

which the dependent variable is seen to operate. Through definition and inference it 

is easy to assume that the independent variable is really (i.e. ontologically) 

independent of the dependent variable. The goal of the experimental procedure is 

then to control all other extraneous variables to keep the conditions constant for 

subsequent testing. If this consistency is not maintained then explanations for this 

are usually based upon there being an error somewhere in the procedure. The two 

main sorts of error that are thought to confound experiments, are systematic, or 

constant error and random error. Examples of systematic error are effects such as 

acquiescence bias and ordering effects in psychological research or errors contained 

within the measuring instrument themselves in the physical sciences. Random error 
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is viewed in terms of artifacts present in the data; an example of this would be 

extreme data points that are contained within an observed data set (Coolican, 1994). 

The ideal of many areas of science is to create a closed system in which the 

independent variables can be manipulated which, it is hoped, will lead to predicted 

changes in the dependent variable. However I think that truly isolated systems are an 

abstraction, what they are instead are open systems which demonstrate stable 

behaviour. The increase in complexity of a system can then be seen as the degree to 

which a system is open. But also associated with this increase in complexity is a 

greater propensity for a system to exhibit unstable behaviour. 

Interpretation in science 

As soon as interpretation enters into the realm of science, meaning is 

ascribed to the data. Science is supposed to not encounter the effects of this because 

of the stringent methodological requirements of the independent verification of 

results. There are however opinions which run contrary to this; perhaps the most 

cited is Thomas S. Kuhn’s, ‘The Structure of Scientific Revolutions’ (1962). This 

work examines the process of theory choice when there are competing paradigms to 

explain the data. He argues that it is more a process of ‘persuasion’ that the 

protagonists of the competing theories employ in their counter arguments against 

one another. Ultimately then there is no absolute criterion or proof available when 

these ‘techniques of persuasion’ are applied. 
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The characteristics that he gives for evaluating good, standard criteria for the 

adequacy of a scientific theory include the following (Kuhn, 1962, p. 157): - 

Accuracy 
Consistency 
Scope 
Simplicity 
Fruitfulness 

The problem then becomes one of choosing between which theory gives 

what according to these characteristics. Scientific ‘objectivity’ is now held to ransom 

by the vagaries of subjective assessment within which it is evaluated. The 

advancements within methodology or theory that necessitate the invention or 

creation of new approaches to tackle problems are necessarily comprised by the 

subjective. Ideas are not produced from thin air, and problems do not solve 

themselves. Here the lines that have to be drawn in terms of what we decide to 

measure and how we decide to measure it can be extended to include the theory that 

we decide to choose from among alternatives known to us, or theories we compose 

ourselves in order to explain the data. 

This refers to the point that Kuhn made about the process of theory choice, 

where he describes it as a process of persuasion as opposed to a strictly objective 

process. So to look at how the subjective element enters into scientific interpretation 

we must examine how we utilise the concepts that we use to describe our empirical 

findings. Through looking at the evolution of competing paradigms we can see how 

some possible interpretations are not available for a scientist to use because they 

have not been discovered yet. 
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Competing: - paradigms: - A case study of electromagnetism 

As the different prediction choices or hypotheses are formulated, it is often 

the case that these are thought to bear no relevance for the data obtained through 

experimentation. This realist standpoint offers to us the view that we are discovering 

real processes that happen in the world that are independent of our observations and 

measurements of them. The alternative view is that the predictive process itself 

biases the observations through expressing the data in terms of competing 

hypotheses which are only as ‘all encompassing’ as the experimenter’s knowledge of 

the subject under study. 

An example of this can be seen with the development of theories of 

electricity, magnetism and subsequently electromagnetism (Halliday & Resnick, 

1988). The first observations made of electrical and magnetic phenomenon were 

made by Thales of Miletus the Greek philosopher around 600 B.C. He noticed that 

by rubbing silk on amber (elektron is the Greek word for amber), sparks could be 

produced and the amber could attract small pieces of straw or fluff. He also noticed 

that rocks found in a place called Magnesia had an attractive force when placed near 

to each other. It wasn’t until the 18th century that the first attempts to formalise these 

effects into an equation occurred. Charles Augustin de Coulomb of France was able 

to measure the forces using a sensitive torsion balance and created Coulomb’s law of 

electrostatics. However in 1819 that a Danish physics professor named Hans 

Christian Oersted realised that magnetism could be produced by electricity. And 

subsequently in 183 1, Michael Faraday found that electricity could be produced by 

magnetism. The world had to wait until 1873 for James Clerk Maxwell to produce 
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his unified theory of electricity and magnetism, thus founding the science of 

electromagnetism. 

The point of giving this example is that until Maxwell created the theory of 

electromagnetism, electricity and magnetism were viewed as different phenomena, 

things were not seen as being electromagnetic, they were either electrical or 

magnetic and not both. Any prediction pertaining to the nature of the 

electromagnetic phenomenon pre- Maxwell was insubstantial, not because of the 

testing procedures etc, but purely because the experimenter simply didn’t conceive 

that there was any deep rooted unifying relationship between the two ostensibly 

different phenomena of electricity and magnetism. The deductive processes involved 

with understanding Coulomb’s laws of electrostatics would yield correct and 

objectively verifiable predictions concerning electricity in terms of the context that 

he asserted. The unquestioned premise, however, was that electricity is independent 

of magnetism. Maxwell’s system provided an overarching framework of 

explanation, portraying the contextual understanding in which Coulomb’s laws are 

seen, as being only a part of the picture, and thus only relatively correct. As 

Nietzsche puts it, ‘we possess scientific knowledge today to precisely the extent that 

we have decided to accept the evidence of the senses’ (Nietzsche, 1888, p.46). 

So there are some clear shortcomings contained within the scientific method, 

more formally these problems can be attributed to the process of hypothetico- 

deductive reasoning. Three shortcomings of this process are outlined by Salmon. 

(1) It does not take account of alternative hypotheses that might be 

invoked to explain the same prediction. 

103 



(2) It makes no reference to the initial plausibility of the hypothesis 

being tested. 

(3) It cannot accommodate cases, such as the testing of statistical 

hypotheses, in which the observed outcome is not deducible from the 

hypotheses (in conjunction with the pertinent initial conditions and 

auxiliary hypotheses), but only rendered more or less probable. 

(Salmon, 1996, p.258) 

These examples show how the blinkers can be inadvertently placed upon the 

heads of scientists who fail to take into account the fundamental axioms upon which 

their discoveries lie. If we are to form opinion that is divorced from our experience, 

a critical awareness of the way in which that opinion is presented to us is important. 

Unquestioned premises are more than ready to bias interpretation in an unchecked 

manner, until the limitations of the premise are recognised. The extent to which 

‘accepted opinion’ pervades our lives can be seen within the values that cultures 

inherit. If the established opinion dictates the direction of interpretation then this 

reinforces a normative viewpoint and serves to reinforce paradigms rather than 

question them. Competing paradigms or conflicting data present us with contexts or 

events that are inexplicable in terms of currently accepted paradigms which in turn 

shape our predictions formulated to understand ‘the evidence of our senses’. 

Karl Popper thought that the best way to test a hypothesis is to try and 

disconfirm that hypothesis. However the confirmation bias that exists within 

experimentation portrays a picture of research that falls short of Popper’s ideal. 

What happens in the experimental setting is that participants typically set out to 

confirm their own hypotheses by generating a result that is predicted by these 
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hypotheses (Dunbar, 1993; 1999). Through this process the observed data is made 

consistent with the observer’s subjective model of expected events, something which 

will be explored in more detail in the following chapter. 

In one of the first studies that set out to assess the consistency amongst beliefs, 

the rules of formal logic were used to ascertain the presence of consistency 

(McGuire, 1960). The participants were given a list of propositions. Randomly 

distributed amongst these propositions were sets of three propositions that formed 

logical syl ogisms. (A logical syllogism consists of two premises that lead to a 

conclusion that is drawn from those premises.) The participants were then given a 

persuasive speech a week later that supported the first proposition without 

mentioning the second proposition or conclusion. What was found showed that we 

strive for consistency between our beliefs, in so far as changes in beliefs with respect 

to the first proposition (due to the persuasive speech) was significantly associated 

with changes in beliefs towards the second explicit proposition but furthermore the 

unmentioned conclusion aswell. This striving for consistency extends from our 

beliefs to help us evaluate new data efficiently. The values that we form to new 

information ‘are thus a kind of attitude, but they refer to ends, not means.’ 

(Atkinson, Atkinson, Smith, Bem & Hilgard, 1990, p.704). From this the behaviour 

that that we adopt to attain this end state is goal directed. In this way there exists a 

teleological facet to interpretation and inference. 

The notion of inference in experimentation has been discussed since the time 

of Hermann von Helmholtz, (1856-66/1962), in his work examining the process of 

object perception. Here von Helmholtz refers to the process of unconscious 

inference as a way of describing the judgements, and subsequent interpretation, that 
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we make concerning our perception of events. The term ‘unconscious inference’ has 

been described by Gigerenzer & Murray (1987, chapter 3), as a ‘probabilistic 

syllogism’. The reason why they choose the term probabilistic is because the process 

of inference is described as a process of generalisation which, ‘has a degree of 

uncertainty’. The terms distal and proximal stimuli are used to describe the 

‘difference between the information available (the proximal stimuli) and the world 

to be perceived (the distal stimuli).’ Without this distinction any notion becomes 

impossible to formulate. Fiedler defines higher order cognition processes as being 

based upon distul cues, which cannot be perceived directly, i.e. there is no sense 

organ for direct perception. The proximal cues however, only bear a ‘weak 

probabilistic relations to the distal variable of interest’ (Fiedler, 1996, p. 194; see also 

Brunswick, 1955; Hammond, Steward, Brehmer & Steinman, 1975). 

Causation 

The concept of causation carries with it many assumptions about the inference 

of relationship between the caused event and what caused it. The very attempt to 

investigate what caused something is implicitly inviting us to make an abstraction in 

terms of a reductionistic framework. 

Inferring cause and providing explanations of behaviour is completely 

dependent upon the level at which you analyse the event or events. A sociologist’s 

explanation will infer a different cause than a physicist’s, say, when trying to explain 

the assassination of a world leader for example. Whilst the sociologist looks to the 

political climate and potential clash of ideologies the physicist will not look beyond 

the momentum of the sniper’s bullet to infer cause of death. 
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Hume’s approach found problems with the notion of cause and so he tried 

breaking it down into three components, 

a) Priority (the fact that X precedes Y) 

b) Contiguity (the fact that X touches Y) 

c) Necessary connection (the fact that if X happens then Y must happen) 

(D. Palmer, 1988) 

Hume had no problems showing that ball X striking ball Y fulfilled the first 

two conditions, yet could not show that this is necessary. Since Hume knew the 

concept of cause to not be analytic (i.e. ‘X causes Y’ is not an analytic proposition 

because ‘X does not cause Y’ is not a self-contradiction), then it’s unwillingness to 

fit into the synthetic category proved awkward. This means that whenever we say 

that one thing A causes B, ‘we are really only reporting our own expectation that A 

will be followed by B in the future. This is a psychological fact about us, and not a 

fact about the world. But if we try to show the rational grounding of our expectation, 

we cannot do so’ (D. Palmer, 1988, p.203). 

The understanding of cause according to Aristotle’s approach seeks to provide 

an explanation as opposed to a description of why a phenomenon occurred. Through 

explanation, one can examine the validity of one or more descriptions of an event 

and see how the different possibilities that govern an event are constrained in a 

certain way so as to produce the observed outcome. This highlights the normative 

level of description that is needed in order to be able to express or communicate our 

definition of a cause, as is the case of science. Out of Aristotle’s four different 
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notions of cause, material, formal, efficient and final, science is concerned with the 

efficient cause, i.e. the actual force involved in order to provide an explanation of the 

observations. 

‘Note the way in which prediction is superficially the same as 

explanation - i.e., both are consequences of the use of deduction to 

obtain new facts from laws and individual bits of information. So, 

logically speaking, both prediction and explanation are deductive 

processes. But epistemologically the two are quite separate, as prediction 

has a type of uncertainty all its own. In addition to the uncertainty of 

incompleteness found in explanation, prediction also has the kind of 

uncertainty involving the unforeseen emergence of novelty. ’ 

(Casti, 1995, p. 122) 

So when we discover new data, or new ways of looking at old data, we are 

either enriching the patterns that we have construed to provide an explanatory 

framework or seeking to test the limitations of the patterns of relation that exist 

between the data or variables that we measure. The patterns, which we identify 

within data, are typically based upon regularities that have previously been observed. 

The general hope is that these regularities are indicators of an underlying structure 

that governs the behaviour of the data. One’s aim within science or research or 

understanding in general is to formulate a model of that structure which predicts 

behaviour in accordance with the observed behaviour. 

One finds ultimately then that it is the heuristic value of the axioms involved 

within the current theoretical framework that bear most relevance upon the direction 
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and interpretation of experimental findings. This is because it is the axioms 

themselves, which formulate the very framework in which we initially devised the 

hypotheses, experiment and interpret the results within. 

The measurement problem 

The process of ascertaining information about the world then necessarily 

involves the measurement of variables that we have selected so that we may be able 

to observe some kind of relationship. The issues involved with measurement are 

widely discussed throughout the sciences, but the greatest impact that the process of 

measurement has brought to bear upon theoretical development is within physics 

{ Penrose, 1994). 
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Before I go into the specifics of measurement I will look at the context that 

measurement is placed within, namely time and space. From this we can see how the 

perception of time makes evident the transition of worldviews and scientific 

theories. Traditionally, in medieval times for example, time was seen from two 

perspectives, the vagaries and uncertainty that people are subjected to compared with 

the absolute order and changeless perfection of eternity in God’s heaven. It wasn’t 

until Gallileo created a mathematical representation of motion that the uncertainties 

of the physical world were seen as possible to understand. (His main insight was to 

describe a curve as a point drawn out through time). Newton was then able to 

reconcile heaven and earth with his laws of motion that applied equally to the 

heavenly bodies and earthly objects. It wasn‘t until Isaac Newton came along that 

Euclid’s geometry could be applied to something practical giving, relative to the era, 

precise predictions of objects under motion. Yet Newton remained steadfast to his 

assertion that he made no hypotheses; by this he meant that he did not deal with 

conjecture. His proofs, laws and theories dealt with modeling the behaviour of 

systems, the axioms for which were explicitly stated from the outset, i.e. that space 

is absolute etc., and so he refrained extrapolating beyond observation too much into 

the realm of interpretation. 

Since Newton’s discoveries however, Einstein has presented another model 

of the objective world. What Newton called gravity, Einstein called the curvature of 

space-time. A preordained future is fated to happen in the view of Einstein’s space- 

time universe because all events are not separated but connected by time. With 

regards to the role of observer, it was Einstein’s special theory of relativity that made 

evident that the context of the observer affects the measurement process. There is no 
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absolute criterion to determine whether or not two events happen simultaneously. 

The only way in which we are aware of time is through events happening. It is our 

memories (subjective) or measuring instruments (objective) which enable us to 

perceive the flow of time; without this we would not be able to develop expectations 

concerning the future. Four dimensional space-time means that past present and 

future co-exist where a preordained future is fated to happen in this deterministic 

world view. This is in direct contrast to the view subscribed to by the quantum 

theorists where our world is governed by chance and necessity. 

The main principles of Newtonian physics portray a world that is 

independent of the observer and which follows deterministic rules. Einstein 

epitomized this world view whilst doubting the departure that quantum mechanics 

had taken from this in his infamous question to physicist Pascual Jordan, ‘Do you 

really think that the moon exists only when you look at it?’ His remark centered 

upon the competing paradigms of an objective world discovered by Newton and the 

contextual world dreamed up by the quantum theorists of his day. Newton’s 

clockwork universe, that was set in motion since the beginning of time viewed 

objects as having concrete attributes such as mass and velocity which exist, and can 

be measured within time and space. Einstein’s special theory of relativity questioned 

the absoluteness of, and distinction between space and time. Einstein’s general 

theory of relativity questioned the separation between an object and the space-time 

that it exists within. 

In a macroscopic world Einstein’s theories of relativity provide a very useful 

description of observed phenomena, yet when the observational tool is the same 

order of magnitude as the observed object, this changes what we observe which 
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gives rise to Heisenberg’s principle of uncertainty. Einstein’s explanation of the 

photoelectric effect gave rise to the study of quantum mechanics, where the quantum 

level can be said to roughly apply, when we are concerned with very minute 

differences in energy (Penrose, 1994). And the advance of quantum theory is useful 

to examine because it has forced the scientist to engage in the task of constructing an 

epistemology due to the lack of independence between the observing and observed 

s ys terns. 

Schrodinger 

quantum object as 

developed a mathematical means of describing the state of a 

it develops within time that could simulate the wave like 

characteristics exhibited in Young’s slit experiment (Nelkon & Parker, 1987). 

Schrodinger’s equation enables us to calculate the probability of the state of an 

attribute of a quantum object being a certain value at a given time. (Examples of 

attributes of quantum objects, i.e. what physicists measure in their experiments, 

include position, momentum, spin and charge.) This is achieved through postulating 

a wave function which can determine the probability of locating (i.e. measuring the 

position of), a particle by measuring the amplitude of the wave function. This wave 

function however, limits the knowledge of what we can know about a quantum 

object. When a measurement is made the quantum object seems to collapse to a 

single and unpredictable point, where we can only predict an overall statistical 

pattern of outcomes, without being ever able to predict what an individual particle 

will do or when it will collapse. 

In the quantum domain ‘whatever attributes objects might possess are 

contextual: They depend upon the measurement situation, so they cannot be ascribed 

to the object independent of the measurement device and the act of measurement.’ 
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(Casti, 1989, p.442). From this Bohr’s Principle of Complementarity arose ‘which 

states that whether the object displays wave properties or particle properties depends 

upon the measurement situation and not just on the object itself’ (p. 442). This 

means the Heisenberg Uncertainty Principle is inherent in Nature and that you can’t 

split the process of measurement into an observer/measuring, device/object 

dichotomy; they have to be taken as a whole. 

Theorists who have gone further in their quantum interpretations by 

embedding the subjective as an integral part of constituting physical reality include 

von Neumann’s. Von Neumann says that consciousness collapses the wave function 

(Wiper, 1967; also supports this view). In this representation ‘both the measuring 

device and the quantum object should be treated as quantum systems.’ And, given 

that the ‘predictions of quantum mechanics are correct, then the world cannot be 

made out of ordinary objects possessing innate attributes.. . This conclusion seems to 

banish forever any kind of hidden variable theory from the reality game’ (Casti, 

1989, p.443). 

Another example is the Austin (Texas) Interpretation, mainly led by John A. 

Wheeler, its basic premise is that reality is created by the observer through exercise 

of the measurement option (Wheeler, 1974). Here ‘the past exists only insofar as it is 

present in the records we have today. And the very nature of those records is dictated 

by the measurement choices we exercised generating them’ (Casti, 1989, p.447). The 

Austin group endorse the Copenhagen Interpretation ’that what constitutes a 

measuring apparatus is any device that records a quantum phenomenon’, giving rise 

to Wheeler’s statement ‘Let’s not invoke consciousness as a prerequisite for what in 

quantum mechanics we call the elementary act of observation’ (p. 450). Yet there 
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still is no objective reality without a measurement. It seems that Wheeler’s view is a 

kind of more sophisticated Copenhagen interpretation where (from Wheeler’s view) 

meaning plays a fundamental role in which the foundation of existence or reality is 

meaning. Here the basis of meaning is thought to be communication, which is 

defined as the joint product of all the evidence available to those who communicate. 

In this sense we might not only be discovering laws of nature, but also may be 

involved in making them happen (Misner, Thorne 8z Wheeler, 1973). 

The conceptual and philosophical implications of the discoveries of physics 

have not gone unnoticed. If the universe is completely deterministic, as 

mathematicians such as Newton and Pierre-Simon de Laplace, have said, then this 

effectively rules out human free will. Still these issues are entirely ad hoc 

interpretations of what the world is actually like. As quantum theory has shown us 

this is a very dangerous assertion to make, as all observations concerning properties 

of the world are context dependent. Any knowledge of the world therefore seems to 

depend intrinsically upon the way we observe and measure the world. 

The viewpoint from within the system would assert that there are many 

possible outcomes of a given situation. Yet from outside of the system there exists 

only one possible outcome - the outcome that happened. There are many possible 

interpretations of this outcome though, which the observers from outside of and 

within the system (experimenter and participant for example) can never be entirely 

sure is accurate, due to their incomplete knowledge of the observing system. For the 

fatalist there is a true state of interpretation that is determined and in accordance 

with their fate, against which their initial interpretations can be verified against. In 
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contrast to this a humanistic approach would state that these interpretations are 

created by the individual in accordance with their free will (Staats, 1987). 

If’ we assume the view that ‘the moon really isn’t there if you don’t look’ then 

according to David Mermin, we are in danger of asserting an ontological necessity 

based upon epistemological criterion. However it could be that the moon really isn’t 

there, if the observer is not observing the moon, for that observer. Extending the 

understanding of this act of observation to hypothesize about what other people are 

seeing extends beyond contextual boundaries. The main impetus of this argument 

from the endoperspective is that the awareness of an event which an individual is 

experiencing cannot necessarily be made into any kind of objective proof, or 

statement about objective reality independent of the observer. For a verificationist 

approach this translates into a probabilistic interpretation of data. Given that the null 

hypothesis is true, the probability that the results will reject it is equal to the 

significance level at which the test is being conducted. Here the probability of a type 

1 error occurring is equal to the level of significance at which the test is being 

examined. This means that ‘if the null hypothesis were true, then the probability that 

our experiment would produce a significant result (and the null hypothesis be 

rejected as a consequence) would be equal to the significance level at which the test 

was conducted’ (Dracup, 1995, p.359). 

Science can be viewed as being defined through the process of discovery and 

confirmation. It could equally well be proposed that there is no such thing as 

discovery until it has been confirmed. This last statement requires a normative 

perspective, for it to work. In a synthetic interpretation therefore, for a discovery in 

theory to occur then there has to exist confirmation on the level of data. 
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Godel ’ s Theorems 

To return again to consistency, this time within formal systems then it is 

interesting to see the developments of Godel’s second theorem, which is concerned 

with the consistency of a system. It simply states that there is no statement about 

numbers that is both true and false by the rules of a given system. This means that as 

soon as we develop a formal system we have axioms that act as the arbiters of truth 

for the statements that we want to prove or disprove. When these consistencies are 

proved, and inconsistencies disproved, in the light of the current axioms then they 

help to form part of a greater system’s axioms. This greater system will then have 

new and undiscovered truths that can never be all proved which makes any formal 

system incomplete (Godel’s first incompleteness theorem). The way in which 

complexity makes reference to this was formed with Chaitin’s endeavours to find the 

shortest description length of a number. As with Godel’s insight, through asserting 

provability as the arbiter of formalising truth, that there necessarily exist unprovable 

statements. Chaitin’s examination of the computability of a complex number showed 

that it is impossible to generate a program that can compute a number that is more 

complex than the program itself. From this it follows that it can never be proved that 

a number is more complex than we can compute or generate. The way in which this 

relates to predictions is that randomness can be defined as being unpredictable, but 

when formally expressed this equates to the description of the random sequence 

being as long as the sequence itself, i.e. it can be no shorter, or else we could predict 

the next part of the sequence from the description hence refuting its randomness. 
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This review of physical and formal systems has presented the role of the 

observer within the observation of physical systems and described how consistency 

in observations helps define objectivity. The observations of physical systems are 

defined in terms of formal criteria, i.e. through the use of numerical and logical 

systems (i.e. formal systems). Subjective systems, i.e. from the observer’s point of 

view can have their own internal consistencies which are not restricted by such 

formal standards. The observer has the unique status of initiating observation and 

through this subjective capacity there exists a freedom in which to interpret 

observations in whatever manner the individual chooses. 

Subjective Systems 

Within formal systems constraints are produced by the axioms and rules that 

describe that system’s behaviour; for physical systems the constraints of a system are 

the laws that describe the state of the system. Psychological systems on the other 

hand are far from exhibiting anything close to law like behaviour as the constraints 

are produced through subjectively formed beliefs. This is often attributed to an 

individual’s volition or freewill where we have the capacity to change our perception 

of events. In a general sense, the very fact that we have a sense of self and view 

ourselves as being autonomous and as having freewill is most likely the underlying 

constraint that produces a boundary between the psychological and perceived 

physical system. (I refer to physical systems as perceived physical systems because 

there is no way in which I can conceive of the ontological status of a system without 

an epistemological underpinning. In other words I cannot know anything about a 
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system aside from my perception from it. In reference to the point made on p.28 

such systems include mathematical systems and their idealisations. 

In a frank analysis of the polemical nature of the majority of our world views, 

it can be seen that as there is no absolute law which we know of that governs our 

actions. Thus a whole host of dualistic interpretations about the nature of our, or the 

world’s, actions arise. For example, the issue of a humanistic versus a deterministic 

world view centers around the connection between our volition and our perceived 

control over events. It extends beyond the scope of our epistemic enquiry to purport 

that the world actually is deterministic or that free will actually exists. These are 

simply ad hoc interpretations (Staats, 1987). A more heuristic line of approach is to 

focus upon the beliefs that give rise to these interpretations, such as focusing upon 

the perceived control of the participant within an experimental situation. Through 

focusing upon these issues which cumulatively contribute to the meaning that is 

ascribed to an experimental situation, the interdependence of each variable such as 

the participant’s expectations and volition, can be used to create a detailed picture of 

the way a participant acts upon the meaning that they ascribe in a typical 

experimental situation. 

The way in which a system is modelled, that is the attributes which we have 

used to describe a system, is fundamental in determining our perception of the way 

in which the system functions. Here the context influences our perception when we 

implicitly assume the contextual boundaries, i.e. axioms, that are thought to govern 

the system’s behaviour. It must also be recognised that perception can generate 

context when new ways of interpreting observations are found; this has to do with 
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the degree to which the axioms underlying the observed system are brought into 

question. 

With ideologies set aside, the principal method of understanding the way a 

system works is through experimentation on that system. This process strives to 

provide an objective framework within which we can compare different sets of data 

according to the same criterion to determine causes of behaviour. So where all 

systems are deterministic in the sense that something caused the system to be in its 

existing state. In terms of what we can know about the future state of a system 

though, there exists an element of unpredictability. The role that chaos plays within 

this equation is that slight changes or perturbations of the initial conditions within a 

system can produce dramatic and unpredictable changes as the system evolves. 

Theoretically these changes could be predicted because the system is deterministic 

yet in practice, the accuracy needed for a deterministic prediction of a system's 

future behaviour, is beyond anything that is conceivably possible to measure 

(Penrose, 1994). Duke has described the way in which non-linear or complex 

patterns can emerge within human behaviour in the following seven propositions. 

1. "Errors '' or nonlinearities in the study of behaviour represent phenomena in 

need of study, not in need of control. 

2. Like physical systems, when behavioural systems are pressured in terms of 

time or space, linearity will tend to be replaced by nonlinearity. 

3. Overtime, human behaviour is both variable and stable. Lack of predictability 

may be expected at the level of specific behaviours, but regularity and 

immutability maybe the rule at more global levels of analysis and observation. 
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4. The point in developmental time (i.e., the location on the dynamical course of 

an attractor) at which a behaviour is measured or studied will affect the form of 

the behaviour observed. 

5. The sources of specific day-to-day lasting behaviour patterns as well as the 

sources of problems in functioning are not limited only two major events in 

people's lives, but also include relatively small events, which, over time, can 

result in a significant impact on behaviour. 

6. Dependent upon the scale on which behaviours are examined, it is possible to 

find different sorts of patterns, which, in turn, may require different methods of 

analysis and conceptualization. 

7. Patterns of behaviour observed at large scales of analysis (in terms of time, 

content, process, structure, etc.) will also be observed in a smaller scale analysis 

of the same behaviours. 

(Summarised from Duke, 1994, p.269-280) 
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Within the context of a psychological experiment that is examining the 

beliefs of a participant, the state reports that are given are just that, reports or 

descriptions of an experience of belief rather than the experience itself. The reports 

are always based upon the information we have of an experience and so are 

inherently limited to the current context within which that knowledge is expressed. 

This context specific representation of the beliefs implies a non-linear function. The 

point made with respect to non-linear or chaotic systems, which can be applied to 

subjective systems, is that we can never fully know the initial state of a system. This 

application helps us to recognise the possible practical implications of epistemic 

issues that our knowledge of a state, or even the knowledge of the context of the 

knowledge of that state, is always limited. This could thus lead to dramatic or 

unpredictable behaviour as subsequent measures of that system are taken. 

Let’s take a look at how these effects could manifest within a state report 

experiment. The task that the participant is given is to predict the outcome of a series 

of events whilst stating their level of confidence that their predictions are correct, 

feedback is given after each trial. To measure the level of confidence we could use a 

standard 5 point scale ranging from low to medium to high confidence. Given this 

simple context, what limits have we imposed upon the situation, or what have we 

not taken into account? One of the first assumptions that we have made is that each 

point on the scale represents a state of confidence that is thought to be experienced 

by the participant each time that point is given. This in turn relies upon two things, 

firstly that the participant is able to give an accurate state report and secondly that 

the participant interprets the points on the scale consistently. For example, a low 

confidence call could be given in an early part of the test which the participant took 
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to mean they were very doubtful of being able to predict the outcome successfully. 

Later on in the test though this doubt could be further enforced by continually getting 

their predictions wrong. The result could be that in later trials the participant could 

believe that they knew they would get the prediction wrong and yet still give the 

same response as in earlier trials where they only had serious doubts. In effect the 

meaning of the measuring device (each point on the 5-point scale) has changed for 

the participant as the experiment is being carried out. 

The problem with including psychological variables within these analyses is 

that we can never fully know if the state that the variable is referring to is the one 

being experienced by the participant. There are no external reference points with 

which we can validate the phenomenological interpretation. The only way to 

overcome this problem is to see if there are patterns within the participants’ data 

which would suggest that there is a correspondence between the state they are 

describing and the experienced state. 
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Chapter Five : Predictions and Patterns of Expectancy 

Aim of Research 

The experimental component of this thesis aims to explore the dynamical 

changes in meaning that occur whilst an individual is engaged in the task of making 

predictions. Within the experimental setting, the process of ascribing meaning to the 

events experienced by the participant plays a fundamental role in determining their 

actions. The aim of this experiment is not to obtain a description of the exact 

meaning that the participant ascribed to the outcome of the experiment. It is rather to 

identify the ways in which the perception, through feedback of the predicted events, 

dynamically relates to the outcome of those events. In this way this research aims to 

highlight problems inherent in the study of expectancy. The previous psychological 

research applicable to this field of investigation, initially discussed in the second 

chapter, includes: expectancy-value models (Feather, 1982), illusion of control 

(Langer & Roth, 1975), psychology of prediction (Kahneman & Tversky, 1972; 

Nisbett & Borgida, 1975; Tobacyk, Nagot & Mitchell, 1989) and judgement biases 

(Fiedler, 1996). The common theme to all these areas of research is concerned with 

the elicitation of subjective probabilities, and the theoretical issues which are 

addressed through this concern are applied to understanding how people act upon 

uncertain information. 

Making predictions contains the underlying goal of making a correct 

prediction in relation to the outcome of an event possible. This process makes 

confirming or testing the prediction part of the process where subjective evaluation 

criteria are often used by individuals. In this way we can examine the ways in which 
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the process of ascribing meaning, in terms of perceived success and failure, operates 

within the setting of a goal oriented exercise (Zuckerman, 1979). Through exploring 

the expectations associated with the construction of subjective probability estimates 

within this experiment, it is hoped that this will lead to a greater understanding of the 

phenomenological processes between the participant’s perception of a predicted 

event and the evaluation of the outcome of that prediction. 

The predictive task that was selected for this purpose of testing utilises 

differing probabilities of outcome that were determined through the participant’s 

actions. (This will be explained in more detail later, see Monty Hall’s Dilemma). 

The experiment, presented to participants as an ESP task yet containing an implicit 

learning task embedded within it, focused upon the way in which a participant’s 

perspective changes from the beginning, during and after the experiment. The study 

also aimed to assess patterns contained within participants’ predictive styles in a 

computer based prediction task. These patterns were assessed using the participant’s 

expectation of success prior to the experiment and during each trial, in addition to 

their associated level of surprise with the outcome of each trial and overall test score. 

The surprise variable has been introduced by the author as a uniquie contribution, to 

enable the assessment of patterns of expectancy. 

Introduction 

The difference between subjective and objective probabilities of success in a 

given task can vary greatly depending upon the perceived control over the task 

(McKenna, 1993). Information or cues perceived by an individual as enabling them 

to be successful at the task will influence their expectation of success. However, it 
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has been found that the way subjects structure information is related to their attitude 

of subjective or objective self-awareness (Duval & Wickland, 1972). For example 

some people base decisions more upon subjective criteria whilst others tend towards 

objective criteria to guide decisions etc. It is therefore uncertain as to what extent a 

person bases judgements about future events upon internal or external cues because 

the structuring of information derived from ‘internal events’ occurs in the same way 

that we attribute qualities to ‘external events’ (Polanyi, 1966). This problem can be 

overcome by determining the participant’s expectation of success in a volitional 

task. This is because it bridges the perceived difference between internal and 

external cues that affect the judgement, as both sources of cues are acted upon in a 

similar manner (Lucadou, 1995). This means that participants may view their 

expectancies as having a causal effect upon the outcome of the prediction task even 

though the predicted target is randomly generated. One cannot rule out the 

possibility of such interactions, i.e. between the subjective expectancies and 

objective outcomes of the predicted events, even though they are labelled 

paranormal interactions by science’. This, however, does restrict a participant’s 

personal belief system of what is or isn’t considered possible in terms of their own 

predictive capabilities. Such inconsistencies, i.e. of what is considered possible, help 

shape our personal expectancies, it is therefore worth exploring the underlying origin 

Some scientists who typically follow materialist and reductionist frameworks of understanding go I 

further than labelling such interactions as paranormal, where instead they are viewed as a priori 

impossible. 
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that give rise to such patterns of expectancy and also inconsistencies between 

different frameworks of belief. 

Within any framework there are assumptions made about the nature of what 

is being perceived. These assumptions can exist explicitly or implicitly. For 

example, tacitly contained in most experimental studies is the implicit assumption 

that there is a distinction between the data recorded and our perception of that data 

(Cartesian dualism). This issue has been heavily debated both philosophically and 

experimentally, from Quine’s theoretical network argument (Quine, 1960), which 

postulates that all collected data is theory laden (i.e. there is no such thing as 

context-less information), to all the measures and procedural designs developed to 

reduce any biases in an experimental situation. The distinction made between res 

extensa and res cogitans (the physical and the mental), asserts the existence of a 

boundary which makes duality a possibility. It is proposed that this boundary is not a 

necessary assumption which implies that the subjective and objective are not 

fundamentally independent of each other. 

If we treat the experimental situation as the ground upon which we generate 

and test predictions then the observation of data can be treated as transference of 

information across the boundary between the subjective and objective. The status of 

this information then has the capacity to change the context of the way in which we 

perceive the system under observation through confirming or disconfirming our prior 

held expectations. The incompleteness of knowledge about the future state of a 

system, due to a lack of information derived from these cues, introduces subjective 

biases into the decision process (Lopes, 1982). It is this inference process or 

attribution of meaning in the face of incomplete information which is the subject of 
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the present study. To make the meaning operationally accessible, it is the use of the 

meaning, or the reaction to the event which will be interpreted as an expression of 

the meaning. This approach is designed to measure variables relating to pragmatic 

information which is inferred through the ‘potential action that a meaningful piece of 

information exerts on a system’ (Lucadou, 1995, p.60). Through the observation of a 

system then the observer forms an organisational closure (with the observed system 

according to the model of pragmatic information. This model of meaning (which is 

discussed in more detail in chapter seven) defines pragmatic information as the 

changes that can occur within both sides of this organisationally closed system (i.e. 

observer and observed). 

In order to assess the meaning that an individual ascribes to the experiment 

as a whole, this process will be categorised into the following variables so that the 

context of the experiment can be assessed to test for confirmation biases or any 

changes that the data generated throughout the experiment give rise to. These 

variables reflect the different dimensions involved when a goal is formulated and 

striven for, which are utilised in order to reflect the style, biases and employment of 

predictions discussed in the first chapter. 

Volitional Choice, the outcome desired by the participant, 

Expectations, the confidence of attaining the desired outcome, 

The extent to which they perceive themselves to have control over the 

predicted events, 

How important they perceive the experimental results to be, 

The extent to which they have faith (i.e. a belief or conviction not based 

upon evidence) in their expected outcome occurring. 
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Through an individual’s volition towards a goal, intentions are formed 

towards the outcome of the goal event. Within the intentions, expectations and faith 

there is perceived control concerning the goal outcome. The other variable of how 

important the participant perceives the task to be is thought to describe a more 

general overview of the data by the participant. 

It is proposed that the expectancies towards the goal, like those contained 

within locus of control (Rotter, 1990) and efficacy expectancy research (Bandura, 

1977b), are constituted through the context within which an individual frames the 

event. The focus of the experiment is centred upon the individual choosing a goal 

and the associated values (variables) which are involved in this process. The test 

rationale requires two sources of information in order to examine the relationship 

between the outcome of an event and the subjective interpretation of it. The outcome 

of an event was provided by a random number generator (RNG), whilst the 

subjective interpretation required the meaning of the event relative to the individual 

perceiving it to be quantified through a pragmatic approach, i.e., through how an 

individual acts upon the information which can be inferred through the changes that 

are produced within the subjective ratings. The introduction of a randomly 

determined target then has direct implications upon the individual’s perceived ability 

to perform well in such a task depending upon their prior beliefs concerning whether 

or not it is possible to predict a randomly determined event. In a rational or logical 

sense, this should be deemed as impossible. However, in the framing of this 

experiment as an ESP task (Extra Sensory Perception), this directly assesses 

whaether a participant’s perceived possibility of whether such a goal is considered 

achievable. This is relevant to the representation of anomalous experiences, where 
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the role of expectations is considered to be of growing importance (Stanford, 1993), 

as a means to understanding such experiences. 

This research thus attempts to find connections between cognitive and 

physical properties in trying to find correlations between the way an individual 

perceives an event in terms of their expectancy; and the direction of the outcome of 

the predicted event, relative to the individual’s prior expectations. The decisions that 

are made by the participant concerning what is and isn’t possible, i.e. the likeliness 

of my being able to predict a randomly determined outcome, lies at the heart of how 

information relevant to an external event interacts with the probability concerning 

the subjectively specified outcome. 

This experiment focuses upon the study of predictions about events that have 

different probabilities of occurring, and the perceptual processes which are involved 

with this. The main psychological variables examined in this study are the person’s 

confidence in, and surprise over, the outcome of their prediction. These variables 

capture any resulting changes that occur when the context within which a prediction 

is made changes. The context of an event in relation to a prediction is defined here as 

the history of the observed system’s behaviour. Using the example of a coin tossing 

exercise, the context would be the empirical probability of a head occurring, for 

example, based on the results obtained using that coin. This gives rise to a Bayesian 

assessment of the probabilities as each new trial updates the empirical probability 

and adds to the information that we know about the system’s behaviour. This in turn 

reflects a more realistic model of predictive strategies than logical probabilities or 

theoretical constructs such as chance which do not reflect how we attribute meaning 

to the outcomes of what we predict. 
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Before looking more closely at the issues raised surrounding the measures of 

expectancy that have been employed within this experiment, I will firstly describe 

the prediction task. The task chosen provides a useful tool with which to study the 

predictive process under the conditions of varying probabilities and uncertainty. This 

procedure is a new application to the study of subjective probabilities, added to 

which the ability to assess participants’ predictive capabilities in relation to chance 

also introduces a parapsychological component to the research. Although generally 

not accepted as an orthodox mode of information transfer this does not negate the 

fact that participants may believe in such possibilities. In fact the experiment is 

actually framed as a psi (the umbrella term used to denote paranormal phenomena) 

task when it is presented to the participants. This framing of the task also meant that 

participant’s would not be suspicious that such counter-intuitive probabilities were at 

work thus making it possible to test for implicit learning effects. 

Montv Hall’s Dilemma 

The experimental design utilises the counter-intuitive statistical selection 

procedure known as Monty Hall’s Dilemma (Savant, 1996). The task of predicting 

which of three randomised cards has a green circle on the concealed side is given to 

the participant. After making their prediction and rating their level of confidence 

associated with that prediction, one of the two non-target cards (that is also not the 

predicted card) is revealed, leaving the participant with two cards to choose from. 

The usual assumption is that there is an equal probability of the target card being 

either one of the two cards. However, because of the selection process of the 
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revealed card, the probability of the target card being the predicted card is actually 

only half as much (0.33), as the other remaining card (0.66). 

Thus the probability of success in each trial is determined through the actions 

of the participant within the exercise. Should the participant change their original 

choice of card after being shown one of the incorrect cards, they are twice as likely 

to make a correct prediction than if they stayed with their initial choice of card. 

In my experience it can be a very to grasp why this difference in probabilities 

occurs. The most likely reason for this, I would say is due to there being a choice of 

two cards at the end of the task. This equates in the vast majority of people’s minds 

with a 50/50 chance of the target card being one of those two cards. To this end I 

will try and explain the problem from some different perspectives. 

A 10 card examDle 

If there were 10 cards, for example, and the participant made their first guess, 

suppose that out of the 9 other cards, 8 would be shown to be the non-target cards, 

thus leaving only 2 cards unrevealed. Because the guessed card is not involved in the 

revealing process, the target card is 9 times more likely to be in the set of non- 

selected set of cards. Showing the 8 non-target cards from the set of 9 non-selected 

cards does not change the probability that the target card is one of those unselected 

cards. Therefore the 1 remaining unselected card is 9 times more likely to be the 

target card than the selected card. 
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Trying: - to predict which is a non-target card: An inverse example 

If the participant were trying to predict one of the non-target cards from 3 

cards containing 1 target card and two non-target cards then they would be twice as 

likely to achieve this. After they select a card and 1 of the non-target cards is shown 

from the 2 unselected cards then they would be twice as likely to get their prediction 

wrong (i.e. by choosing the target card) if they changed to the unselected card. This 

is because out of the two other unselected cards the non-target card is shown and not 

the target card, therefore the unrevealed card is twice as likely to be the target card. 
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Figure 2: Explanation of probabilities 
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Expectations and Confidence 

When an individual searches for an answer to the question of how confident 

they are, their response is typically an amalgamation of assumption and past 

experience. This can explain how we can perceive the chance of the occurrence of 

events as being radically differently from one another. Prejudice and fears can form 

just as much a part of the formation of subjective probabilities as chance can. 

The confidence variable measures a very dynamic psychological value, that 

of our expectations. Our expectations can be thought of as defining the boundaries 

within which all the known and perceived possibilities of outcome can arise. The 

reason why the confidence variable has been chosen is because it primarily reflects 

the strength of conviction in one's own predictions and is also a very context 

dependent variable. As the information that we can ascertain about the future state of 

a predicted outcome tends towards zero, our expectations can become very labile, as 

we try to fit patterns to constantly changing outcomes, such as with the randomly 
Ir 

based outcomes within this experimental design. For example, the subjective 

impression of success will in turn have repercussions upon subsequent evaluations 
7'. 

of the probability of success for future trials. This should be reflected through 

changes in the participant's subjective ratings and patterns of expectancy (Brady & 

Lee, 1989; Einhorn & Hogarth, 1978). 

It was anticipated that there would be significant ordering effects within the 

changes in participant's expectancy with respect to feedback. According to 

instrumental conditioning paradigms, those participants who have positive 

reinforcement with their expectations should repeat previous patterns of prediction 

direction, whilst those with negative reinforcement should change their patterns of 
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prediction. This conditioning effect could be an indicator of how labile the 

participant is. Here we may find that misconceptions of chance and the gambler’s 

fallacy may play a role in determining a participant’s pattern of expectancy. 

In order to examine the dynamic changes of the confidence or expectation of 

success within the prediction task, trial by trial rating measurements were employed. 

Also prior to the commencement of the experiment each participant was asked how 

well they believe they will do in the exercise. This is done to provide an overall 

estimate of confidence going into the task. At the end of the experiment this is 

repeated to determine how successfully they believe they have performed throughout 

the trials. This is designed to highlight any discrepancies between the participant’s 

actual and perceived performance in the exercise (Stangor & McMillan, 1992). 

Previous research (refer to page 46 for an overview of the representativeness 

biases) gives conflicting advice as to what to expect in terms of how knowledge of 

outcomes of predicted events will affect future expectancies. On the one hand we 

have the view that misconceptions of regression may introduce a bias if participants 

do not recognise that in general, performance / scores tend towards the mean. Here 

participants would be expected to exhibit an increase in confidence after attaining a 

hit and conversely a decrease in confidence after a miss in an equivalent direction to 

the expectancy value research hypothesis. The competing hypothesis against this has 

its roots in the gambler’s fallacy. Here if there are many hits or misses in a row, then 

the confidence should tend towards the mean, i.e. the mean level of confidence that 

the participant expresses which is updated as the trials evolve. Studies which have 

examined the subjective estimate of frequency of occurrence have found that the 

general tendency is for participants to systematically underestimate events with low 
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rates of occurrence, and to overestimate events with high rates of occurrence 

(Hornseth, 1952; cited in Hake, 1954). 

It is proposed that the direction of these changes be related to the level of 

interpretation that is applied to the event or test situation. For example success or 

failure is interpreted in terms of the outcome of the predicted randomly generated 

target. The direction of these changes can then be interpreted using different 

psychological models such as locus of control, or cognitive dissonance etc. For 

example the confidence variable also gives the chance for the participant to express 

that they do not expect that the outcome they chose would occur, even though they 

may have wanted it to occur. This has been included within the variables as it is 

often an implicit assumption on behalf of the experimenter or within the test design 

that an individual believes they will attain the outcome that they chose. The 

confidence rating shows how confident a participant is in attaining their goal and the 

advantage of taking the measure of confidence is that it is very situation specific. If 

the participant’s goal is to get as many hits as possible, then the measure of 

confidence is heavily dependent upon the participant’ s psychological state in relation 

to the outcome of the REG, assuming that the participant is paying some attention to 

the outcome. The rationality of a decision can be interpreted by the extent to which it 

deviates from normative expectations. For example if the evaluation of their 

probability of success for a 50% chance outcome is much higher or lower than this 

then the basis for their expectations is not founded in rational terms, where the 

expectation would be 50% chance of success. 

Within the Monty Hall Dilemma task however appearances are deceptive and 

what appears to be a 50% chance of success is not. If a participant assumes an 
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incorrect probability of success, for example a 50% chance of making a correct 

prediction, and they consistently get fewer hits, this causes an inconsistency between 

the expected and actual outcome. A rational explanation for this could be that either 

the initial assumption about probabilities is incorrect or that their initial prediction is 

just a consistently poor judgement. The key question is as to whether this produces a 

change in behaviour through the participant changing to the alternative card. Purely 

on the basis of curiosity, or more formally put, when trying to maximize the 

expected information gain (Evans & Over, 1996), to reduce the uncertainty 

concerning this inconsistency one would expect a change in strategy to occur in the 

light of a poor performance. However, as Evans and Over point out, this doesn’t 

fully take into account all aspects of the epistemic utility or the value of that 

knowledge to the individual, i.e., they may not care about knowing such information 

(that their initial guess maybe the incorrect one), or it simply may not occur to them 

that switching to the other card makes any difference whatsoever to the outcome 

probability. 

In order to understand the peculiarities of Monty Hall’s procedure, it is first 

necessary to understand the effects of base rates (the probability of an outcome 

occurring in a stipulated direction). If we determine how many correct predictions 

participants thought they would attain before an experiment versus how many they 

actually did attain after the experimental run, then we can make observations 

concerning the accurateness of these subjective judgements, and how they may bias 

one another. For example an ‘insensitivity’ or inaccurate estimate would denote the 

Forgotten Base Rates Bias (Tversky & Kahneman, 1986) where the prior probability 
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of outcomes (base rates) would be too high for optimists and too low for the 

pessimists. 

The base rates issue also brings about the question of availability, where 

vivid or surprising outcomes will be more available to the participant whilst 

retrieving instances of events. Imagined reasons research suggests that the 

availability of reasons (be they self generated or supplied reasons), and not the 

imagery of the outcome, affect the probability estimate of an event’s occurrence, 

which is related to processes of causal thinking (Levi & Pryor, 1987). Here there is a 

legitimate question as to whether an outcome is surprising in own terms (i.e., in 

relation to its empirical probability of occurrence) or is it only surprising relative to 

the prior expectancies. These prior expectancies can, however, be shaped by factors 

associated with the illusion of control. For example previous research indicates task 

motivation (Wolfgang, Zenker & Viscusi, 1984) and even the mood (Alloy, 

Abramson & Viscusi, 1981) of a participant can increase their perceived sense of 

control over the task. 

If changes in strategy do occur after a low performance and this is combined 

with a much improved hit rate, then this could also increase the participant’s 

perceived control over the outcome. This is especially the case when there is not that 

much to risk by doing so, as risk is considered to be a limiting factor to the 

perception of control (Dunn & Wilson, 1990). It is unsure whether the illusion of 

validity (a representativeness heuristic describing ‘the unwarranted confidence 

which is produced by a good fit between the predicted outcome and the input 

information’ (Tversky & Kahneman, 1986, p. 44)) would actually come into effect if 

the participant perceived the task as being randomly determined. If a participant 
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changes from their original prediction (thereby doubling the probability of success) 

without realising that this is why they are getting more hits then we would expect the 

illusion of validity heuristic to start acting in these circumstances. Langer’s illusion 

of control theory, which postulates that individuals act in a chance situation as 

though they were in a skill situation to the extent that skill related cues are 

situationally present (Langer, 1975), would indicate the attribution of control with an 

increase in the number of correct predictions made. The cause of this success then 

may be interpreted subjectively as an intuitive ability or objectively in terms of 

identifying a pattern within the target outcomes. 

It is hoped that the surprise variable indicates what the participant is focusing 

upon during the experiment. The degree to which the confidence and surprise 

variables correlate would indicate the extent to which the participant is focusing 

upon the outcome of the present rather than previous trials. This can be clarified by 

examples of the different contexts of multiple hits or misses. For instance, if an 

individual predicts the outcome of, say, five trials in a row successfully, then it is 

reasonable to assume that the context within which they are attaining those hits 

changes as they get more and more correct predictions. However, the number of 

trials per experiment affects the participant’s perception of each trial in relation to 

the experiment as a whole. If, for example, there were only five trials or predictions 

that the participant had to make during the course of an experiment then each 

individual trial would contribute more to what available information is contributed 

and would thus be considered as being more significant in relation to the overall 

experimental outcome than if there were twenty five trials. 
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So the main relationship between confidence and surprise centres around 

expectancy in one’s estimation of and reaction to a predicted event and its associated 

outcome. Confidence describes the participant’s prior expectances whereas surprise 

is the reaction to the event’s outcome in light of those prior expectancies. These two 

variables also provide a good control measure when analysed in relation to one 

another to evaluate a participant’s level of consistency or any biases that may 

manifest within these ratings of expectancy. 

Experimental Controls 

The main sources of bias that the testing procedure is likely to produce in 

terms of confidence state reports are ordering effects, acquiescence bias or social 

desirability, context effects and experimenter effects’, The experimental rationale 

attempts to deal with each of these issues by accounting for their existence instead of 

trying to control, or prevent them from occurring. This ideology has been created 

due to the practical and conceptual impossibility of being able to control, or place 

boundaries upon the limitations of psi effects (Braude, 1986). 

Acquiescence Bias - Social desirability could manifest itself in the data 

through there being a strong association between what the participant expects the 

experimenter wants from them and their actual responses. 

Experimenter Effects - Certain patterns may also be found due to the 

inescapable fact that each participant is simply co-operating with the experimenter, 

or what they deem to be the experimenter’s expectations. It has been demonstrated 

Presenting the task on computer eliminates unwanted forms of subliminal cueing. 8 
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that within the act of human co-operation ‘compulsions and forces emerge that 

compel individuals into regularities of behaviour’ (Weise & Brandes, 1990). 

Underlying these compulsions and forces are issues such as ‘dependencies, struggles 

for independence, and preferences’ which cannot entirely be accounted for or ruled 

out within an experimental setting. 

The assessment of the psychological variables will be carried out using a 

scaled response rating (Stephenson, 1956). This has the advantage of being a quick 

method of response, which is necessary to assess the state of the participant’s beliefs 

prior to each trial undertaken. In order to minimise the effects of either situational or 

personality factors dominating over one another, aggregated measures will be 

recorded of the participants variable’s and test scores. In this way a profile of 

normative responses can be established for each participant, which could be 

extrapolated to also determine times of low intra-individual consistency during test 

runs. 

In order to assess any learning processes / biases which a participant exhibits 

in the course of the experiment, other contexts which are examined include the 

changes that occur within the subjective ratings that are given before, during and 

after the experimental procedure is carried out. It was expected that a higher level of 

confidence would, over time, be associated with the event that has a higher 

probability of occurring. This can be assessed by the measures that focus upon how 

the participant perceives their own subjective confidence ratings in relation to the 

objective outcome of each trial. These results can be examined in the light of 

traditional work on the psychological biases found within subjective probability 

estimates (Kahneman, Tversky & Slovic, 1982). 
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Due to the Monty Hall procedure being very counter intuitive or downright 

illogical to the initiate this offers the opportunity for implicit learning to occur. The 

main emphasis within implicit learning is placed upon the requirement that learning 

takes place independently of our consciousness of it (Reber, 1989). Here probability 

learning is described as implicit learning ‘about the stochastic structure of an event 

sequence to which [a participant] has been exposed’ (Reber, 1989, p.224). If a 

pattern is perceived by the participant between their predictive strategy (staying with 

their initial prediction or changing to the alternate target) and the associated change 

in hit rate then it is conceivable that the reason for this will remain indeterminate. 

This follows the paradigm of implicit learning where an intuitive approach to a task 

can lead a participant to implicitly acquire complex knowledge without being able to 

supply determinate reasons for this, i.e. they cannot report what they have learned 

(Frick & Lee, 1995) Frick and Lee summarise the types of implicit learning in the 

following way (p. 765). 

Knowledge 
Subjects learn the 
similarity 

Table 1: Types of Implicit Learning - , with the Association Types of Implicit 

Knowledge an Uses of This Knowledge. 

Uses 
Identification and 
discrimination; 
Not exdicit reDort 

Learning process 
1. subjects process 
stimuli following a 
pattern 

Subjects perform this 
action faster; 
Habit, motoral skill, 
procedural memorv 

2. subjects perform an 
action repetitively 

Better perfomyce o f  
act ion ; 
Not explicit report 

~ -1 
~~~ ~ ~ 1 3. subjects construct 1 A mental model that 1 Predicts outcome 

1 inputs to meet a given I provides output of a I given input; I I output I given input I Not explicit report 
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So it is expected then that participants who learn that the probability of 

success is dependent upon the strategy they employ predicting the target card will 

have a greater overall confidence in later trials (Implicit Learning Hypothesis). This 

is what we should expect to see if the participant starts to learn that the act of 

changing from their original prediction will actually increase the chances of making 

a successful prediction. However it is important to bear in mind the rate or frequency 

with which participants change from their initial prediction. Changing their mind 

would increase the probability of getting a hit and thus increase probability of a 

participant getting more runs of hits. If a participant changes their prediction many 

times during the course of a test and did not know that this would increase the 

probability of them getting hit, then we would expect the participant to be much 

more surprised about their feedback. 
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Psvchological patterns 

As well as the traditional cognitive biases that exist in terms of the 

representativeness and availability of information, there also exists the added 

dimension that individuals have a strong tendency to act as if their beliefs can have 

an effect upon the outcome of event. This is an assumption often overlooked by 

research within the cognitive sciences that try and examine why our subjective 

probability estimates are different from their logically formulated counterparts, and 

designated by terms such as magical thinking, overconfidence, the illusion of control 

or superstitious behaviour. If we look at some of these patterns of expectancy then 

we can see just how prevalent they are and the subtle differences that characterise 

them. 

The basic tenets of these characteristics of perception are similar in so far as 

the individual relies upon the assumption that some transcendent or acausal process 

is governing what they are about to experience. There are also subtle differences 

between these two types of experience. The maxim that underlies superstitious 

behaviour can be defined as follows: 

If I do X then Y will happen. 

For example : “If I give half my lottery winnings to charity then I will win the 

jackpot.” Religious belief could be said to fit this description, (e.g. If I am good or 

pray or hold the name of Jesus Christ as my Saviour then I will go to heaven). 

However, religious belief tends to differ with respect to its prevalence or global 

pervasiveness within a person’s life. Superstitious behaviour is typically based upon 
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a much more localized or specific set of assumptions (Zusne & Warren, 1989). For 

example, if I break a mirror, I will have seven years of bad luck; if I carry my lucky 

rabbit’s foot then I will hit a home run; if I think of somebody dying then they will 

die. Beginner’s luck could also be said to fit into this category although it is more of 

a post hoc conclusion and less of a firmly held belief. 

The jinxing effect subtly differs from this by making the effect opposite to 

what you are frying to achieve by doing X in the first place. There the maxim would 

be: 

If I try to do X then X won’t happen. 

For example: “If1 take my umbrella with me then it won’t rain.” (i.e. I won’t need to 

take my umbrella.) The emphasis seems to be focused more upon the trying to do 

something, which seems to imply a recognition of ego involvement at some level. By 

this I mean that the individual has an awareness that the very act of themselves 

trying to do something will undermine the manifestation of the desired outcome. 

Taken to a further level, in some instances it can be said that once the individual 

becomes aware of their own motives then they may not even bother to engage in any 

action, because they just “know” that it won’t work. The very act of becoming aware 

of their motives is believed to have a result upon any future actions that the person 

was thinking of taking. The result of this can often be a psychological to and fro 

between competing perceptions and internal explanations of what would or wouldn’t 

work. For example, if I take my umbrella then it won’t rain, therefore I won’t take 
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my umbrella. The general theme that is associated with this type of belief then can 

be characterised informally as tempting fate. 

These examples illustrate that whilst materialist paradigms of science do not 

accept that there is any causal link between our intentions and events, we as people 

habitually act as is this were the case. It has even been proposed as a strategy that we 

employ to promote self-efficacy through the adoption or displacement of 

superstitious beliefs (Tobacyk & Shrader, 1991). The way in which this has been 

associated with probability judgements of chance expectancy within 

parapsychological research suggests that ‘belief in psi arises from misjudgments of 

probability’ (Blackmore & Troscianko, 1985, p.459). Here the pattern of expectancy 

associated with optimistic traits such as the belief in psi is assumed to be that those 

who believe in the existence of paranormal phenomena are thought to underestimate 

chance scores, where this chance baseline shift is also thought to also underlie the 

illusion of control. 

There may be a tendency for participants to shy away from giving high 

confidence calls. This could be seen as a form of risk aversion (Montesano, 1990), 

where the preference is to stay away from investing in an extreme call which could 

result in a greater loss than a low confidence call. The fact that the participant is 

choosing their own predicted outcome means that there could be a distinct tendency 

to not give negative expectation calls. This could be due to the fact that they chose 

their preferred direction of outcome because they thought it was going to be correct. 

To then go on to say that you don’t expect to get that prediction correct, even though 

you have just chosen it, seems to undermine the very purpose of the original 

prediction. 
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This factor, however, is expected to occur due to the difference between the 

formulation of and expression of confidence. This relates to the superstitious types 

of behaviour mentioned previously where an expression of confidence or desire for 

an event to happen in a certain direction may be undermined through the expression 

of this intention. Here the distinction between the formulation of and expression of 

confidence results emerge in a difference between what the individual wants as their 

chosen goal and a contrary expectation in terms of attaining this desired outcome. 

Predictions concerning the measured variables are relative to each 

participant, as each individual has their unique context within which an event is 

interpreted and acted upon. However, if the participant tries to find a pattern in the 

outcome, they will be acting not solely upon previous outcomes or the empirical 

probability of success, but rather of how their confidence of success (subjective 

probability) performs in relation to this. 

This research offers a second order analysis of the experimental situation 

itself. This is due to the data being comprised of the participant’s continual 

evaluation of the meaning that they are ascribing to the experimental situation that 

they are involved in. In order to examine if there are any confirmation biases in 

operation, we must establish a participant’s prior expectations to the task then in 

order to determine the perceived base rates of success or perceived probability of 

outcome. This pertains to the illusion of validity, within Kahneman and Tversky’s 

research program, which can frame the expressed confidence in the light of the 

participant’s past performance at the task. 

Given that the experiment is presented as a psi task, this ‘loads the bases’ in 

terms of the orientation of framework within which the outcomes are interpreted. If a 
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confirmation bias is exhibited within a participant’s reaction to the outcome of their 

predictions then the attribution of cause will most likely involve the utilisation of 

chance to support their prior held expectancies. A poor performance from someone 

with a low expectancy of success is perfectly plausible within the chance hypothesis. 

For an effect to be found, however, then the attribution of cause will still utilise 

chance as it’s explanatory model, yet will run contrary to this through claiming that 

the effect is due to luck or some precognitive ability, etc. If we are to adequately 

tackle the issue of confirmation bias then, certain key questions must be answered. 

These are:- 

What is the perceived probability of attaining a hit? 

How optimistic or pessimistic is the person of going above or below this? 

To what extent do they believe that they can affect this outcome? 

From the answers to these questions, it is possible to establish the criterion, 

which help formulate the context to which the participant’s performance at the task 

can be compared. Due to Monty Hall’s statistical shenanigans then there is a high 

degree of probability that the naive participant will not attribute the correct 

interpretation to account for any changes in task performance relating to changes in 

predictive strategy. Here the representativeness heuristic will manifest in different 

ways for each participant, in that their perception of events will be biased in some 

way due to their belief that the outcomes they observe are representative of 

something that is probably not the case. 
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Confirmation 

The issues that this enquiry bring to light were also the concerns shared by 

the Logical Positivists as mentioned before (chapter three) in trying to determine the 

relationship between logical reasoning (which is analytic and a priori) and empirical 

experience (which is synthetic and a posteriori.) From these two sources of 

knowledge being defined in this way it can be concluded, with Kant, that synthetic a 

priori knowledge does not exist. This constitutes the concern of modem empiricism 

(Palmer, 1988). The lack of synthetic a priori knowledge implies that theories are 

inherently deductive. However, this fails to account for the pragmatic implications of 

a theoretical framework, i.e. how the theory is generalized by using induction in 

order to arrive at the implications of that theory. 

The competing theories of probability that developed from the positivists’ 

endeavours include the frequency interpretation and the logical interpretation. 

Whereas the frequency interpretation describes probability as the limit of a 

frequency’ (e.g. Reichenbach, 1947; von Mises 1951) as utilised by science, the 

logical interpretation asserts that probability describes the degree of confirmation 

that a statement receives from a given set of other statements (e.g. Carnap, Hempel 

and Waismann). 

If the number of outcomes within a set of events anb the limit of the relative frequency of outcomes 

in the set of events is r then this can be expressed as lim(outcomes/observations)=r, where the number 

of observations tends to infinity. This implies through the Reichenbach and von Mises frequency 

interpretation that any statement concerning the probability of a single event is meaningless. 
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For a consistent and logical relationship to exist between (perceived and 

actual outcomes) statements then in so far as logical statements can be described 

mathematically. According to Wittgenstein, the logical probability describes this 

mathematical relationship between logical statements (Budd, 1989). The logical 

approach is similar to the frequency approach if there is a large degree of uncertainty 

concerning the observed events. This is because we do not have the capacity to work 

out the probability of the events a priori; we must wait until we have observed them 

and thus establish the a posteriori frequency of occurrence, which can then be used 

to verify the theoretical predictions. 

Carnap sought to define confirmation through probability and his approach to 

inductive logic (Carnap, 1945). Because of an inherent incompleteness of 

information, theoretical axioms are not deducible from observational statements. 

This is due to the deductive process being a top down process, and thus limited 

within a framework. Carnap’s assertion of inductive logic seeks to explain the 

relationship between observational and theoretical statements (Carnap, 1937; 

Chalmers, 1982). This makes evident the paradoxes that can occur when one 

introduces universal laws to explain or be confirmed by observational data. Due to a 

universal law being applicable to a possibly infinite number of observations, the 

degree of confirmation that we can ascertain from a finite or limited sample of 

observations is 0. This implies that the degree of confirmation of a scientific law 

relative to every given experience is always 0. This has since been extended upon by 

Hintikka’s ‘two-dimensional continuum’ (Hintikka, 1966), through asserting that 

Carnap’s system is a special case when an infinite number of observations is taken 
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into account; otherwise degrees of probability 

thus be relatively confirmed) that exist in an infinite universe. 

be assigned to universal laws (and 

Logical probability has also been described by Hempel as the degree of 

confirmation. Hempel’s theory of confirmation and explanation developed with 

Oppenheim examined the deductive-nomological method of prediction and 

explanation (Hempelk Oppenheim, 1948). They asserted in a similar fashion to the 

logical approach that both explanation and prediction share an equivalent logical 

structure, i.e. it is possible for an explanation to be used to forecast an event and a 

forecast can also constitute a valid explanation. Here the aim of the logical 

positivists was to make meaningful statements concerning our observations. For 

example. Maxwell asserted an artificial line between the theoretical and 

observational; if we use our observations as a method of confirmation then 

observation becomes purely descriptive. Here the positivists typically resorted to 

rules of inference which were utilised to get beyond the problem of undefinable 

observables. 

Problems can arise, however, as accounted in Hempel’s paradoxes of 

confirmation, which states that every universal law is supported by an apparently 

irrelevant evidence; e.g. ‘all ravens are black’ is confirmed by the observation of a 

white shoe. In the sense that the observer, or experimenter, cannot determine what 

values can be attributed to what is observed then the data received is meaningless 

according to the positivist’s approach. Whilst this may exist as a logical paradox, 

this behaviour can, however, be readily seen to manifest within subjectively driven 

criteria for assessing hypotheses. 
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In terms of motivational factors, this can be accounted for through the 

tempering of regrets, where a direct refutation of one’s prior held expectancies or 

theoretical framework may be seen as a very negative outcome for an individual. 

Acker describes this concept of ‘tempered regrets’ as a heuristic ‘which may more 

closely replicate the decision process of individuals in those situations in which 

avoiding the worst outcome tempers the loss from not achieving the best outcome’ 

(Acker, 1997, p.207). In terms of the confirmation bias then, this translates to 

‘seeking and avoiding belief-discrepant information as a function of its perceived 

refutability’ (Kleinhesselink & Edwards, 1975, p.787). 

When we test predictions, this can be done according to two main criterion, 

the subjective and objective. Formerly speaking we can define the objective as being 

contingent upon something other than the system that we‘re making predictions 

about. In science this is known as empirical testing, whereas the inherent biases 

generated through the context that a prediction is set in makes the subjective 

assessment of predictions prone to the psychological factors such as the confirmation 

bias in order to establish observational evidence for theoretical prejudices. 

Here the optimist seeks to confirm their prior expectancies that they will be 

able to successfully predict the outcomes of events and the pessimist to confirm their 

prior expectancies that they will not be able to successfully predict the outcomes of 

events. If there is a discrepancy between these prior expectancies (subjective 

probabilities) and the actual outcome then this should make itself manifest in terms 

of biases within the reaction and interpretation of these outcomes. These biases 

relate to the hindsight bias, where in the light of new information we change our 
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original hypotheses and also a failure to determine this discrepancy through an 

ambiguity of cause within the interpretation process. 

Models of Patterns of Confidence 

In order to establish a framework in which to establish measures for patterns 

of confidence one must form models within which these patterns can be interpreted. 

These have been based upon the principal ways in which we can devise probabilities 

as described in chapter two (see p.43). These models are given below. 

Logical Model 

The logical model compares the subjective ratings of confidence against the 

actual theoretical probability of success in each trial. For example if a participant 

gives a rating of 50% confidence and the theoretical probability of success is 33% 

this would demarcate the participant's confidence as being 17% above what is 

statistically expected by chance. 

The Empirical Model 

The empirical model compares the participant's confidence with the actual 

outcomes that are generated as the trials evolve. With each previous trial outcome 

the empirical model is updated to represent the actual hit rate that is achieved by the 

participant. It is therefore a dynamic model because it continually evolves with each 

outcome and so reflects the actual behaviour of the system. 

The Subjective-Norm Model 
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The subjective-norm model establishes norms of response from the 

participant's levels of confidence in relation to their performance recorded 

throughout the experiment. The different levels of confidence are associated with the 

different outcomes to assess which levels or patterns of confidence with which the 

participant performed well. 

Operational parameters 

Within the measurements in this experiment there are four main areas in 

which patterns could occur. The measures that are taken are the participant's 

confidence and surprise in the outcome, whether they had a hit or miss and whether 

or not they changed their original prediction during the trial. The order in which 

these variables appear within the Monty Hall procedure can be listed as follows: 
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The participant makes a prediction between three cards. 

The participant states how confident they are with the prediction. 

One of the incorrect cards is revealed. 

The participant has the opportunity to change their prediction. 

Feedback is given. 

The participant rates how surprised they are with that outcome. 

In relation to the previous themes discussed, hypotheses can be generated 

according to the effects of perceived and actual base rates, implicit learning, 

confirmation biases and the representativeness biases proposed by previous 

psychological research. 
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Laboratory Pilot Study 

Hypotheses 

Implicit Learning 

Action Implicit Learning Hypothesis: There will be a significant difference 

between the number of times that a participant, who is uninformed of the prior 

probabilities, changes from their initial prediction during the first half of the 

experiment compared to the latter half. 

Reaction Implicit Learning Hypothesis: Participants who change from their 

original prediction most of the time will be more surprised at their overall feedback 

of performance. 

Confirmation Biases 

Local Confirmation Hypothesis: There will be a significantly greater frequency of 

consistent ratings given between confidence and surprise levels in relation to the 

outcome of the prediction. Those outcomes in accordance with prior expectancies 

will result in lower levels of surprise and vice versa. 

Global Confirmation Hypothesis: There will be a significantly greater frequency 

of consistent ratings given between the prior expectancies of test performance 

compared to chance and the surprise levels, in relation to the overall feedback. 

Hindsight Bias Hypothesis: There will be a significant difference between the 

frequency with which participants will change their prior expectancies (overall 
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perceived hit rate) towards those empirically observed (actual hit rate) from the 

initial to the latter half of testing. 

Perceived Control 

Perceived Control & Expectancy of Success Hypothesis: A significant positive 

correlation is expected between the participants’ perceived control over the test and 

the extent to which they expected to be successful in their performance compared to 

chance. 

Perceived Control & Confirmation Hypothesis: A significant positive correlation 

is expected between perceived control over the test and the rate with which 

participants’ levels of confidence (high or low relative to the mean) are in 

accordance with the direction of outcome. 

Perceived Control & Mood Hypothesis: A significant positive correlation is 

expected between the participants’ perceived control prior to the test and the extent 

to which they report themselves as being in a positive mood. 

Perceived Control & Motivation Hypothesis: A significant positive correlation is 

expected between the participants’ perceived control prior to the test and the extent 

to which they want to be successful at the prediction task. 

Main Study - Perceived Control & Confidence Hypothesis: A significant positive 

correlation is expected between the participant’s perceived control prior to the test 

and their mean level of confidence ratings given during the test. 
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Confidence versus Feedback Hypotheses 

Expectancy Value & Misconception of Regression Hypothesis: If a participant 

receives a hit, then they are significantly more likely to have a greater confidence in 

the subsequent trial, whereas if a participant receives a miss, then they are 

significantly more likely to have a less confidence in the subsequent trial. 

versus 
Regression Hypothesis: E a participant receives a hit, then they are significantly 

more likely to report a decrease in confidence in the subsequent trial, whereas if a 

participant receives a miss, then they are significantly more likely to have a 

greater confidence in the subsequent trial. 

The Gambler’s Fallacy Hypothesis: If a run of the same hitlmiss occurs then (as it 

is thought that chance will correct this) participants will exhibit a decrease in 

confidence after attaining a hit and conversely an increase in confidence after 

attaining a miss, i.e. predicting a different outcome in the next trial. 

Optimism versus Pessimism 

Optimist / Pessimist Availability Hypothesis: There will be a significantly greater 

frequency of tests where optimists remember more hits than were actually attained 

and pessimists remember more misses than were actually attained. (Optimists and 

Pessimists are defined in terms of the average levels of surprise given whilst a 

participant attains hits or misses. For example a greater average level of surprise 

given after misses rather than hits would indicate an optimistic reaction, i.e. the 
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participant really expected to attain hits and was more surprised when they attained a 

miss on average.) 

Optimist / Pessimist Misconceptions of Mean Chance Expectancy Hypothesis: 

There will be a significantly greater frequency of tests where optimists report a lower 

mean chance expectancy (indicated through the measure of how many hits they 

would expect by chance) than pessimists. 

Effects of Base Rates 

Main Study - Insensitivity to Base Rates & Anchoring Hypothesis: A 

significantly greater number of inaccurate subjective probability estimates will be 

given by participant’s uninformed of the prior probabilities of base rates than those 

participants supplied with information concerning the differential base rates 

dependent upon predictive strategy. 
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Method 

Design 

Pilot study: This was an exploratory study to assess general patterns of confidence. 

The conditions therefore were dependent upon each participant’s behaviour and style 

of response i.e. switching to the other card or optimistic versus pessimistic patterns 

of expectancy. Each participant carried out 4 sessions of testing comprised of 25 

trials each and overall test feedback (given as the percentage above or below mean 

chance expectancy) was given by the experimenter. 

Participants 

Pilot study: Twenty participants (9 male, 11 female) were selected according to 

availability and interest in taking part. The participant’s were colleagues or 

acquaintances and ranged in age from 23-36 years. Participants were required to 

have a basic familiarity with using a computer and a single experimenter tested each 

participant. 

Materials 

The materials were a computer and software that ran a program utilising 

Monty Hall’s Dilemma Task as the basis for the target selection procedure. 

Questionnaires were administered before and after each run of the 

experiment to assess each participant’s attitude towards the experiment and its 

outcome (see Appendix 2). The additional variables measured throughout the course 

of the experiment were the participant’s confidence in attaining a correct prediction 

and their surprise in outcome, which necessitates the use of rating scales. These 
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ratings provide the basis for determining other measures such as optimism / 

pessimism scores (see p.168). The scales ranged from -100 to +100 for the 

confidence scale to accommodate negative expectancy and 0 to 100 for the surprise 

rating scale. 

Security measures to prevent sensory cueing were implimented through the 

computer program’s presentation of task which ensured that no information was 

revealed to participants indicating the position of the target card. 

Procedure 

Participants were shown an instruction screen explaining the procedure of the 

test (see Appendix 3). This was carried out in front of a computer screen within a 

laboratory setting (room S35) in the University of Edinburgh psychology 

department. The test was framed as an ESP experiment to facilitate the generation of 

subjective probabilities in the setting of predicting ostensibly random events. Thus 

demand characteristics generated by this framing have to be taken into consideration. 

Prior to each test session the participants were administered a computer based 

questionnaire concerning their attitude and their expected performance during the 

test (see Appendix 2 for complete questions and possible responses.) 

The test rationale requires two sources of information in order to examine the 

relationship between the outcome of an event and the subjective interpretation of it. 

The outcome of an event was provided by a random number generator, whilst the 

subjective interpretation requires the meaning of the event relative to the individual 

perceiving it, to be quantified in some way. In order to establish a means of assessing 
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the meaning ascribed to the outcome of an event, the following variables were 

measured. 

- How many correct predictions the participant thought that they would attain. 

- How confident they were of getting this score. 

- How significant the participant thought this would score be compared with chance. 

- How many predictions the participant expected to get right according to chance. 

These four questions were aimed at assessing the participant's prior 

expectancies to the task in order to determine the context within which they framed 

the expected trial outcomes, in relation to the perceived ability of their own 

performance (efficacy) and how this related to the externally perceived context of 

chance. The rest of the questions were then oriented towards establishing how the 

participant perceived the task according to the previously mentioned variables. 

- How much the participant wanted their performance in the experiment to be 

successful. 

- The extent to which the participant felt that they were in control of being successful 

in the experiment. 

- How important the experiment is to the participant. 

- How 'in the mood' the participant was to do this experiment. 

- The extent to which the participant felt that they had faith in their ability to be 

successful in the experiment. 
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Once the initial questionnaire was completed, the participant then proceeded 

to the start of the experimental trials. The prediction task administered was a simple 

task of choosing which one of three cards was the correct one that had been chosen 

by the computer RNG. During each trial the participant was asked how confident 

they were in their prediction; and was also shown one of the incorrect cards which 

maked the final number of targets one of two cards to choose from. The ordering of 

these event is as follows. 

A choice of 3 cards was presented for ranking according to preference, i.e. in 

terms of their perceived likelihood of being the target card. A subjective rating of 

their confidence in their choice was then elicited. After a fixed period of time (1 2 

secs), at the mid-point of the trial, one non-target card was revealed from the 2nd 

and 3rd choice cards." For the remainder of the trial there was then the option of 

changing the initial card chosen from 1'' choice. The target card was then revealed to 

the participant. After each trial's feedback was given, the participant was asked how 

surprised they were with that outcome. This process was repeated for the 25 trials in 

each experimental run. 

An unstructured interview was also carried out after testing to assess any 

difficulties that participants had in relation to the procedure, for example difficulties 

with the use of the scales or selection of cards etc. 

10 It is at this point that the inherent statistical property emerges whereby the probability of success in 

each trial is determined through the actions of the participant within the exercise. Should the 

participant change their original choice of card after being shown one of the incorrect cards then they 

are twice as likely to make a correct prediction than if they stayed with their initial choice of card. 
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Table 2: Seauence of Dossible events contained within a trial 

Choice of 
Card 
Confidence * 
Rating 
Initial Card 
Shown 

I Number of possible directions of 
action 

Description of Procedure 
* a  

A choice of 3 cards is presented to 3 possible card positions 
be ranked according to preference. . 

A subjective rating of confidence is 3 patterns of response: higher / lower 
given concerning the choice of card / same as previous value given 
One non-target card is revealed 2 possible card positions : 2nd or 3rd 
from the 2nd and 3rd choice cards choice card 
There is the option of changing the 
initial card chosen from lst choice I 2 possible modes of response : Stay 

with or Channe the 1'' choice card 
-/The target card is revealed I 2 possible outcomes : the prediction I 

given 
Surprise 
Rating 

determining the outcome is correct or incorrect 
A subjective rating of surprise is 3 patterns of response: higher / lower 
given concerning the feedback / same as previous value given - 

Here we can look at any general biases or patterns of response adopted by 

participants that may occur according to the above categories. The 4 subjectively 

generated items on this list, i.e., the choice of card, confidence rating, change of card 

and the surprise rating give the following results when examined independently of 

the other variables. 

Implicit Learning 

The confidence ratings observed within this study gave a mean value 

between all participants of 14 % and the mean surprise rating was 22%. The change 

of card results showed that on 18 % of trials, participants change from their original 

prediction. These trials stemmed from the actions of 30% of participants, accounting 

for nearly 70% of this data. The implicit learning hypothesis that focuses upon the 

actions of the participant states that there will be a significant difference between the 

frequency with which a participant's changes from their initial prediction during the 

beginning half of the experiment compared to the latter half of the experiment. This 



experiment showed how counter intuitive the task actually was, with too few 

participants actually changing their choice of initial prediction enough times to be 

able to test the action implicit learning hypothesis test adequately. 

However, the effects of Monty Hall’s Dilemma gave unexpected feedback 

results from the participant’s point of view. This can be seen through comparing the 

post hoc correlation (r = 0.74(2t), p < 0.001) between the percentage hit rate and 

how successful the participant’s thought they would be compared to chance; 

compared with the post hoc correlation (r = 0.56(2t), p < 0.001) between the actual 

z-score of this hit rate in relation to the how successful the participant’s thought they 

would perform compared to chance. The lower correlation with the actual z-score of 

each test is thus less of a reliable indicator of perceived success than the empirical 

hit rate obtained, indicating that participants are more likely to base their perception 

of success upon the number of hits obtained rather than the actual z-score this 

number represents. 

To assess whether implicit learning is exhibited through a participant’s 

reaction to the overall feedback a correlation was performed between the 

participants’ hit rate compared to chance and their level of surprise. On average 

Monty Hall’s effects are to increase the difference between the empirical and logical 

probabilities of attaining a hit compared with perceived chance expectancy. If a 

participant changed their prediction 50% of the time then the logical probability 

would expect a 50% hit rate by chance for example over the 25 trials. However it is 

unlikely that the participants’ expectations of their performance compared to chance 

has been altered to the same degree. 
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If the participant implicitly learnt how to achieve a better empirical hit rate, it 

was expected that this would ultimately produce a more surprising (greater than 

average for that participant) result given with respect to the overall feedback. 

[Reaction Implicit Learning Hypothesis: Participants who change from their original 

prediction most of the time will be more surprised at their overall feedback of 

performance. J The correlation demonstrated (r = 0.2 (It), p < 0.05) indicates that a 

greater frequency of changing predictive strategy is associated with a greater surprise 

at overall feedback thus providing slight support for the reaction implicit learning 

hypothesis. 

Confirmation Bias 

If we examine how the confirmation bias may manifest within the results 

then we can look at how trial by trial patterns of expectancy may emerge relative to 

outcome and also how global changes may manifest from the prior and post 

experimental questionnaires. One would expect to see a certain level of consistency 

if we just look solely at the subjective state evaluations, however as soon as we 

introduce the participant’s performance into the equation this introduces a verifying 

capacity that can corroborate or falsify any initial claims. 

These attributes have been described for the different possible combinations 

between a participant’s confidence of attaining a hit, the outcome of the prediction 

and the corresponding level of surprise at this outcome in order to determine the 

presence of a confirmation bias at the level of each trial. 
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Table 3: Descriptors of Possible combinations of confidence, outcome and surprise 

If we now examine how the confirmation bias may manifest within these 

categories of description then there are certain ways in which we can reduce this 

number of patterns through identifying redundancies. For example in terms of belief 

discrepancy if the level of surprise mirrored, i.e. is opposite to, the level of 

confidence whenever a hit occurs, then this is what a rationally consistent and 

confirmatory model would predict, and can be categorized accordingly. Put slightly 

differently an explanation of this is as follows. For a high prior expectancy of 

making a correct prediction then we would expect a comparatively low level of 

surprise if the participant confirms their original confidence. (A ‘C’ within the 

descriptor column of the previous table denotes the other patterns of expectancy that 

fit the confirmation bias in terms of prior expectancies). 

Local confirmation bias 

If we examine the data generated by participants throughout each one of the 

individual trials then this allows for enough variability in the patterns of confidence 

to not encounter the global tendency to give purely positive expectancies. [Local 

Confirmation Hypothesis: There will be a significantly greater frequency of 

consistent ratings given between confidence and surprise levels in relation to the 

169 



outcome of the prediction.] The confirmation hypothesis predicts an above average 

level of surprise in those trials where the outcome is reverse to the prior expectancies 

and the results exhibited a highly significant difference between these two variables 

(x2 = 68.3 (ldf, It), p < 0.001). 

Global Confirmation Bias 

If we turn now to look at any global effects (examining patterns of 

expectancy to each test as a whole) then the counter intuitive probabilities that 

Monty Hall’s Dilemma presents to us makes the confirmation bias question quite 

intriguing. This is because there are no ostensibly obvious solutions that are readily 

available to the participant to explain why they may be getting more or less hits than 

expected. In order to approach this question then, we must also look at what each 

participant expects to occur by chance. Information relating to these hypotheses is 

given in the following graph derived from data collected in the questionnaire section 

of the experimental procedure for a single participant, and shows what measures and 

data we have to work with. 
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during testing it was found that over twice the amount of positive prior expectancies 

were given as opposed to negative ones). 

So according to the global confirmation bias hypothesis, i.e. corresponding to 

each run of 25 trials as a whole: [There will be a significantly greater frequency of 

consistent ratings given between the prior expectancies of test performance 

compared to chance and the surprise levels, in relation to the overall feedback.] So 

we are expecting participants whose performance is in accordance with prior 

expectancies to be less surprised (relative to their mean level of surprise) at the 

outcome of the test presented through feedback which compares their hit rate with 

chance. The results however did not indicate a significantly greater frequency of 

consistent patterns of expectancy adopted (x2 = 1.9 (ldf, It), ns). If anything the 

patterns of response were non-significantly in the opposite direction to what the 

global confirmation bias predicts. We can therefore reject the global confirmation 

hypothesis. 

Hindsight Bias 

So if we compare this to the hypothesis that the hindsight bias represents 

where participants change their original expectancy or hypothesis made in the light 

of new information, a change in hypothesis can be observed if the participant 

perceives a new estimated hit rate. [There will be a significant difference between 

the frequency with which participants will change their prior expectancies (overall 

perceived hit rate) towards those empirically observed (actual hit rate) from the 

initial to the latter half of testing.] If we examine the changes in the perceived hit 
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rate that may occur relative to task performance then it was found that there was no 

such consistent change (x2 = 3.2 (ldf, It), ns) 

Perceived Control Correlates 

The initial perceived control hypothesis assesses the relationship between 

expectancy of success and perceived control. [A significant positive correlation is 

expected between the participants’ perceived control over the test and the extent to 

which they expected to be successful in their performance compared to chance.] The 

results produced a significant correlation (r = 0.37 (It), p < 0.01) between how 

successful the participants thought they would perform compared to chance prior to 

the final feedback and the extent to which they thought they controlled the outcome 

of the test. This result thus supports the perceived control and expectancy of success 

hypothesis. A post hoc finding examining the hit rate provides a strong influencing 

factor for post test control ratings given. Here changes in terms of perceived control 

relative to task performance found a significant overall correlation (r = 0.47 (2t), p < 

0.05) between the percentage hit rate on each test and the extent to which the 

participants thought they controlled the outcome of the test. 

In terms of participant’s trial by trial confidence ratings then it was also 

found that there was a good relationship between a participant’s average level of 

confidence and the extent to which they thought they could control the outcome of 

the test prior to the test. This test yielded a correlation of (r = 0.44, p < 0.01) and it 

was also thought that an interaction would be found through identifying patterns 

between confidence and outcome during each trial for the control and confirmation 

hypothesis. [A significant positive correlation is expected between perceived control 
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over the test and the rate with which participants’ levels of confidence (high or low 

relative to the mean) are in accordance with the direction of outcome.] This was 

performed by comparing the percentage of times that the direction of outcome 

(hitlmiss) was in accordance with the participant’s change of direction in expectancy 

(i.e. higher or lower). It was thus predicted that a higher frequency of such instances 

(where the outcome follows the change in direction of expectancy) would correlate 

with a higher perceived sense of control over the task. A significant correlation was 

not obtained however (r = -0.02 (1 t), ns) and thus we can reject the perceived control 

and confirmation hypothesis, as these two variables are not found to form any 

significant interactions or provide predictive validity for one another. 

The perceived control and mood hypothesis: [A significant positive 

correlation is expected between the participants’ perceived control prior to the test 

and the extent to which they report themselves as being in a positive mood] was 

found to significantly correlate (r = 0.46 (1 t), p < 0.01); supporting Alloy, Abramson 

& Viscusi’s (198 1) hypothesis of mood’s influence over the reporting of perceived 

control. The task motivation and perceived control hypothesis derived from 

Wolfgang, Zenker & Viscusi’s research (1 984): [A significant positive correlation is 

expected between the participants’ perceived control prior to the test and the extent 

to which they want to be successful at the prediction task.] The results obtained from 

the pre test questionnaire indicate a strong positive correlation (r = 0.53 (It), p e 

0.01). This correlation was between the extent to which the participant thought they 

could control the outcome of the test prior to the test and the extent to which the 

participant wanted to be successful prior to the test. This provides support for the 

perceived control and motivation hypothesis. 
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Confidence and Feedback 

In order to examine sequential effects of the outcome upon subsequent levels 

of confidence given then we can compare the frequency with which participants 

either increased or decreased their levels of confidence after attaining a hit or a miss 

in terms of their prediction. Through this we can address the competing hypotheses 

of expectancy value and the misconception of regression hypothesis versus the 

regression hypothesis. 

[Expectancy Value Hypothesis: If a participant receives a hit, then they are 

significantly more likely to have a greater confidence in the subsequent trial, 

whereas if a participant receives a miss, then they are significantly more likely to 

have a less confidence in the subsequent trial.] 

versus 

[Regression Hypothesis: If a participant receives a hit, then they are significantly 

more likely to report a decrease in confidence in the subsequent trial, whereas if a 

participant receives a miss, then they are significantly more likely to have a greater 

confidence in the subsequent trial.] 
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tested if we examine those cases in which runs of hits or misses occur which chance 

is thought to correct. Here we would expect that a run of hits (2 adjacent hits) would 

result in a decrease in confidence whilst a run of misses (2 adjacent misses) would 

result in an increase in confidence. No significant differences were found however 

(x2 = 1.2 (ldf), ns) and therefore we can reject the gambler’s fallacy hypothesis when 

examining runs of hits or misses over two consecutive trials. 

Optimism versus Pessimism 

The other areas of research that the data generated from these experimental 

studies can be applied to is, how optimists and pessimists perceive the information 

generated through testing to see biases exist. The main hypothesis associated with 

this predicts the following [Availability Hypothesis: There will be a significantly 

greater frequency of tests where optimists remember more hits than were actually 

attained and pessimists remember more misses than were actually attained.] The 

accurateness of the number of remembered of hits (the post test questionnaire asked 

this question) with respect to the actual number of hits could help us shed light on 

any availability biases. The original hypothesis that sought to examine the 

frequencies of occurrence of the predicted optimistic and pessimistic availability 

biases could not be tested adequately because there was too much of a general 

tendency to underpredict the number of correct predictions attained by optimists and 

pessimists alike. We can thus reject the optimist versus pessimist availability 

hypothesis as it stands where optimists remember more hits and pessimists 

remember more misses than were actually attained. We can however rephrase the 

question in terms of the accuracy of the number of remembered hits between 
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optimists and pessimists alike, where the optimists would be assumed to less likely 

to provide accurate memory of the frequency of hits attained. The result of this test 

does suggest that optimists are less accurate in remembering the number of hits 

attained during each test with a very marginal negative correlation being exhibited 

within the data (r = -0.19 (It), p < 0.05). The other optimism versus pessimism 

hypothesis predicts that: [There will be a significantly greater frequency of tests 

where optimists report a lower mean chance expectancy (indicated through the 

measure of how many hits they would expect by chance) than pessimists]. This 

hypothesis failed to be supported (r = -0.14 (1 t) ns). 
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similar findings to other parapsychological studies testing expectancies where 

extreme high expectancy ratings were also found to be not associated with psi hitting 

(George, 1984). Overall the task performance scores in themselves failed to differ 

from chance (z = 0.3, ns); it is only when they were examined post hoc in association 

with the corresponding level of confidence that a significant difference was found. 

The other exploratory questions that this research set out to provide findings 

for (involving data obtained from prior and post-test questionnaires compared to task 

performance) have turned out to form quite simple relationships to one another. The 

main variables that were measured included the participant’s perception of control as 

previously discussed and the extent to which participants wanted to be successful at 

the task. The other variables included the mood of the participant, how much they 

enjoyed or became bored with the experiment and also the perceived faith and 

importance associated with the task. 

If we examine the extent to which the participant wanted their performance 

in the experiment to be successful to begin with, this was found to correlate 

positively with the participant’s rated mood (r = 0.73 (2t) p<O.Ol), how much faith 

they rated themselves as having (r = 0.43 (2t) p<O.Ol), and a negative correlation 

with how bored the participants rated themselves as being (r = -0.40 (2t) ~ ~ 0 . 0 1 ) .  

If we examine how important the participant perceived the test to be, then it 

was found that this formed positive correlations with several of the other main 

variables. For example there is a correlation between how important they perceived 

the test to be for them and the extent to which the participant wanted to be successful 

prior to the test (r = 0.66 (2t) p<O.Ol). Also the mood of the participant (r = 0.48 (2t) 

pc0.05), how much faith they perceived themselves as having (r = 0.67 (2t) p<O.Ol), 
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how significant the predicted hit rate is perceived to be compared to chance (r = 0.5 

(2t) p<0.05), the extent to which the participant expected to be surprised by the 

outcome of the test (r = 0.66 (2t) ~ ~ 0 . 0 1 )  and how much the participant enjoyed the 

experiment (r = 0.5 (2t) p<0.05). 

Hypothesis 

Implicit Learning 

Table 4: Hypothesis summary table 

Statistical (t> p value 
Test Value 

Local Confirmation 
Global Confirmation 

I Action ImDlicit Learning I Low n 

X L  = 68.3 ( I t )  p < 0.001 
X2 = 1.9 ( I t )  ns 

Reaction Implicit Learning r = 0.2 p < 0.05 
Confirmation Biases 

Hindsight Bias I X2 = 3.2 ( I t )  I I ns (p = 0.07) 
Perceived Control and ... 

Expectancy of Success 
Confirmation 

Mood 
Motivation 

Confidence & Feedback 

r = 0.44 ( I t )  p < 0.01 

r=0 .46  ( I t )  p < 0.01 
r = 0.53 ( I t >  p < 0.01 

r = -0.02 ( I t >  ns 

Expectancy Value 
vs Regression 

Gambler’s Fallacy 
I ODtimism versus Pessimism I I 

X2 = 6.4 ldf I p < 0.01 
Rejected 

1.2 ldf I ns 

Av ai 1 abi 1 it y 
Misconceptions of MCE 
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Discussion 

This experimental study demonstrated the 

study of expectancy whilst an individual is invo 

difficu 

ved in 

ties associated with the 

the task of formulating 

predictions. The trial-by-trial measurements were designed to give a more heuristic 

line of enquiry into the interactions between the participant’s expectations and their 

success or failure in attaining a correct prediction. This was carried out to develop 

upon previous research, which has primarily focused upon macroscopic measures of 

participant beliefs in orientation to the task and not each individual trial. The use of 

the surprise variable in conjunction with the confidence variable also aimed to 

further existing research by developing a more complete measure of expectancy than 

just using a single measure of subjective probability. 

Idiosyncratic responses 

The idiosyncratic responses of each participant or biases within selection 

methods can lead to discrepant results which the following example highlights. 

Participants within this study were primarily colleagues working in the field of 

parapsychology with a high percentage of individuals aware of the formulations of 

probabilities etc. It is thought that the findings relating to the change in hypothesis 

confirmation bias was not observed within this study because of participants’ 

assumed knowledge about probabilities, i.e., that they cannot change given the same 

testing procedure. This may have lead to over half of the participants to not change 

from their initially stated perceived level of hit rate throughout the course of 

subsequent testing. 
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Even things like the newness to the experimental procedure made one 

participant feel unconfident. This made them never give a positive level of 

confidence throughout the entire 25 trials, even though they displayed a lot of 

variability in the extent to which they were unconfident over those trials. Getting a 

run of misses seemed to produce two different sorts of reaction. One was an increase 

in confidence where a participant would think they are bound to get a prediction 

correct soon. In about a quarter of those participants who started to change their 

initial choice of card during the course of a test, this was due to them getting a run of 

misses prior to this. Another type of reaction seemed almost like learned 

helplessness, where after getting more and more misses in a row the participant 

would seem to loose confidence in themselves being able to predict a card correctly 

at all. 

Even though participants did not change from their initial prediction very 

often, when they did it was common for participants to change strategies during an 

experiment if they got a few wrong in a row, or a low hit rate over several trials. 

Those who persevered with the same strategy tended to start giving negative 

confidence ratings. However there were exceptions to this where some participants 

in this study reported that they had the tendency to get stuck on a particular level of 

confidence. The assumption that if that level of confidence didn’t correspond to the 

outcome attained then the participant would sometimes repeat that level of 

confidence thinking that ‘if I haven’t got it right yet, then I’m bound to get it right 

the next time.’ 

The idiosyncratic responses demonstrated within the participant’s levels of 

confidence suggest a complex interaction between patterns of outcome and patterns 
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of expectancy. The tendency for participant’s to have preferred levels of subjective 

probability ratings has been known about for some time which is considered a non- 

linear response when compared to the linearity associated with objectively 

formulated probabilities (Brady & Lee, 1989). This can explain the limited range of 

probabilities found in some of the participant’s ratings considering the range of 

possible levels that they could have potentially used. With a larger and more diverse 

group of participants however this may not be found to be the case so it remains a 

tentative conclusion. 

Other idiosyncratic responses are far harder to control for, for example one 

participant reported that they answered the questionnaires at the beginning and end 

of the experiment in a different way compared to their confidence levels within the 

trials. A much more logical approach was used when answering the questionnaires 

than when involved in the prediction process in each trial. It is unsure as to how such 

responses to the task can be dealt with in future studies, yet the more data collected 

concerning patterns of expectancy may be able to provide comparisons or norms of 

response. This type of study could then also used for example to establish baselines 

for subjective data, which can then be used to compare different subjective 

attributes. One may, for example, wish to assess how perceived control or volitional 

strategies may change trial by trial in relation to patterns of expectancy associated 

with the ratings of confidence. 

From an exo-level description each participant’s data showed unique 

characteristics in terms of the general level and variability of subjective probability 

ratings given. Despite being idiosyncratic the patterns of expectancy demonstrated 

their own internal consistencies (i.e. in terms of an end0 level description) indicating 
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that underlying factors such as optimism and pessimism contribute to the 

maintainence of these paterns. Within previous psychological research the other 

main varible associated with optimism and pessimism is perceived control. It is 

unfortunate that the embedded implicit learning task could not be tested in relation 

to optimism and pessimism. This is because the process of attribution in terms of 

perceived control is thought to be able to account for why participants adopt such 

idiosyncratic patterns of confidece that markedly deviate from normative or logically 

derived expectancies. 

The expectation for example, of successfully predicting that you would win 

the lottery should typically be lower than the expectation of correctly predicting that 

the roulette wheel will come out red. However this does not apply equally to each 

individual. Some people treat the outcome of a prediction as being dependent upon 

their confidence. This ‘optimistic’ strategy can be found across many areas of life 

especially in pressurized situations where the outcome of a single event can have 

great consequences for a person’s life. Phrases such as ‘if I believe in it, it will 

happen’ are indicative of this type of mentality. Superstition can also typically, 

though by no means necessarily, be involved with this system of beliefs, where the 

confidence is projected onto a talisman of some sort, be it physical or conceptual. 

This is relevant to the issue of the individual’s perception of control over the 

events within the experiment. There is, however, the danger of mis-ascribing a 

relationship between expectancy and control when they are subjectively reported. A 

greater correlation between expectations and outcome then this would imply a 

greater perception of control, though not necessarily so. Control can also be 

interpreted as being dependent upon an individual’s openness to differing outcomes 

185 



occurring, other than the one that they predict. It doesn’t necessarily depend upon 

expectation, but instead the quality of openness. The individual may however think 

that the issue of control is irrelevant to the task, as it is presented as an ESP test and 

the outcomes are thus framed as a chance Occurrence and not a skill test. 

In the light of previous research then the main emphasis is upon simplified 

biases within variable responses such as the illusion of control (Langer, 1975). In 

terms of confidence, this translates to an overconfidence bias. According to previous 

research the overconfidence bias is exceptionally prevalent, and there are different 

models that have been proposed as explanations of this bias. These three different 

theoretical approaches have been termed ‘Brunswikian’ , ‘Thurstonian’ , and 

‘cognitive bias accounts’ (Ayton & McClelland, 1997). The way in which 

information is processed can be subjected to this systematic bias, however, although 

this bias is exceptionally prevalent, there are distinct and noticeable deviations from 

this tendency. When looking at a series of confidence state reports, the patterns 

which emerge show much more detailed confidence characteristics than just 

overconfidence. 

Within the test situation then, the main factors were the predictive choice of 

the participant, the outcome of this predicted event and the associated pattern of 

expectancy. Through forming a prediction and goal to aim for, the participant had 

created expectations concerning their ability or chance of attaining that goal. Prior to 

knowledge of the outcome of the prediction task, the goal remains only as a 

possibility relative to the participant’s psychological state. The greater their 

perceived chance of attaining the goal, then the greater the expectations of the 

individual and vice versa. 
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The participant may have a hypothesis as to what factors will contribute to 

attaining a greater number of correct predictions. This hypothesis may be based upon 

pure speculation or assumption, or in accordance with the empirical probability 

derived from previous observations. The way in which the confirmation bias may 

manifest is for participant's to adopt a positive test strategy; i.e., only test hypotheses 

that they believe will yield positive results. A false positive result is then obtained if 

the assumption that is guiding the participant's prediction gives the confidence that a 

positive result will occur when it doesn't. A false negative then would define a 

situation where an assumption is tested that is not expected to yield positive results 

and yet does. 

There seem to be conflicting views in existing research about the way in 

which the feedback or outcome affects the surprise we feel or the extent to which we 

exhibit a hindsight bias. Whereas the hindsight bias has been found to exaggerate the 

subjective probability of known outcomes, the general view of learning theories 

views feedback as facilitating 'effective adaptation' (Hoch & Loewenstein, 1989). 

However later research has since asked the question as to whether surprise itself over 

the outcome can reinforce or reverse the hindsight bias. It was found that at 

relatively low levels of surprise, 'judgments were consistent with the hindsight bias, 

whereas highly surprising outcomes led to the reversal of the bias' (Ofir & 

Mazursky, 1997, p.5 1). 

The results obtained from the expectancy value versus regression hypotheses 

supported the expectancy value hypothesis, where achieving one's goal produces a 

greater expectancy that one will achieve future goals and vice versa. This however 

could also be interpreted as participants, on average, have the tendency to fail to 
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recognise that task performance regresses towards the mean. It is hard to see how 

these frameworks can be separated from one another as they both predict the same 

outcome, which was observed, thus supporting the expectancy value and 

misconceptions of regression hypothesis and rejecting the regression to the mean 

hypothesis. 

This highlights the pitfalls associated with studying purely subjectively 

generated data as there are potentially so many alternative explanations of the same 

piece of data of which participants themselves may not even be aware, let alone the 

experimenter. Any patterns found at one level of analysis, for example, looking at 

measures pertaining to the test as a whole, may not appear at the level of each trial. 

Furthermore, the individual differences between participants makes it hard to 

determine more intricate and idiosyncratic patterns of response and instead one has 

to rely upon powerful biases to affect enough participants in a similar manner to be 

determinable. 

Issues of psi 

With this experiment I wanted to explore the ways in which an individual’s 

perception of an ESP task changed throughout the duration of that task. This was 

done because this is rarely taken into consideration when repeat testing is used in psi 

experiments. However what might work for one person in a psi experiment is 

probably entirely different from what works for another person. For example, typical 

methods of selecting the target card ranged from letting their hand do the choosing, 

(as if it were guided by something), to trying to visualise the green circle, and see it 

188 



on the back of the card, or waiting until the last minute before feedback and then 

changing their card at that point. 

In the experiment it was expected that participants would gradually start 

associating getting a hit with changing their prediction, which would result in an 

increased level of confidence. However this happened with too few participants. In 

the overall psi data of the pilot testing, however, across the different levels of 

confidence, from low to high confidence, we see a pattern of hit rates which 

significantly differs from what you would expect by chance (see p.179, Graph 5). It 

was not expected that this comparison would yield significant results in themselves 

primarily because it was assumed that patterns of confidence would be unique to 

each participant and thus not applicable between participants. If extreme confidence 

calls can be defined as placing a more fixed and determinate expectation upon an 

outcome then this finding gives support to the psi inhibitoy account of account of 

expectancy and psi in local expectations versus global expectations (see p.82 & 

299). 

For the next study the main changes that were made were introduction of a 

‘Change Mind’ button to make it easier and more understandable to participants that 

they can change their prediction at any point during the task. The other main 

difference is that the results are taken from web instead of having participants come 

into a lab. The issues that this raises in terms of security and validity etc. will be 

discussed in that study’s discussion. 
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Main Study 

Method 

Design 

Main study: The experimental conditions were comprised of one condition where 

participants were made aware of the differing probabilities of success prior to the 

experiment (informed group) and the other condition where participants were given 

no prior knowledge of probabilities (uninformed group). Each participant carried out 

2 sessions of testing comprised of 25 trials each and overall test feedback (given as 

the percentage above or below mean chance expectancy) was automatically 

calculated and presented by the program. 

Participants 

Main study: 80 participants (48 male, 32 female) responded to a web based 

experiment. Computer skills needed to navigate to the site were taken as sufficient 

demonstration of the required level of ability i.e. using the mouse. The participant’s 

ranged in age from 20-59 years and were unselected, so their motive for completing 

the experiment is assumed to be one of interest. 

Materials 

For this web-based study additional security measures were incorporated into 

the program design to prevent participants from being able to cheat for example 

through the prevention of being able to reload web pages and through further 

encoding of random seeds that determine target selection. Checks were also 

established to make sure participants didn’t abandon partially complete test sessions, 
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if for example they achieved low scores whilst only completing those with high 

levels of performance. Some additional scales were also added to web testing (see 

Appendix 3) however they proved unreliable at recording data accurately and so 

have been discounted from analysis. 

Procedure 

Overall the procedure remained very similar from pilot testing to web testing 

with the main difference being the introduction of the informed condition in web 

testing. Otherwise pilot testing was like the uninformed condition, as in both, 

participants were not supplied with the differing probabilities of success. One other 

change from pilot testing to web testing worthy of mentioning was the introduction 

of a button that, if pressed, changed the participant’s choice of card automatically. 

Participants within the informed condition of this web-based study were also 

made aware of the different probabilities of outcome whereas participants in the 

uninformed condition were not exposed to this information. 

Once the initial questionnaire was completed, the participant then proceeded 

to the start of the experimental trials. At this stage if participants were within the 

informed condition then they were again reminded of the differing probabilities of 

outcome whereas the uninformed participants were not given this information. 
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With the mean level of surprise ratings the only real difference between 

conditions was for the informed participants to give (around 5% less on average) 

lower levels of surprise ratings. 

Anchoring 

The previous study’s lack of change mind strategies employed gave concern 

as to participants’ conception of the probabilities involved. It was thus deemed 

important to consider a control or baseline group (informed condition) which could 

establish the effects of any anchoring biases, or to see if participants would ignore 

the probability of success when giving their ratings of confidence. It was also felt 

necessary to include this condition due to the possibility that participants would 

again fail to employ the change of card prediction strategy to negate any potential 

implicit learning effects associated with this task’s counter intuitive probabilities. 

The three models of probability, which serve as natural descriptors of the 

contexts of the prediction, are termed the logical, empirical and subjective. In order 

to explain how these different models operate, I will give an example of how each is 

generated. According to the logical model, then, the probability that I will predict the 

outcome correctly given that I change my mind is 0.66, and conversely the 

probability that I will predict the outcome correctly given that I don’t change my 

mind is 0.33. The empirical probability develops as the outcome of each predicted 

event updates our knowledge of the history of the target system’s behaviour. As the 

name implies the subjective probability is subjectively generated and relates to the 

participant’s expectancy or confidence of attaining a correct prediction. To give an 
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idea to the reader as to how these probabilities change in time then the following 

graph illustrates the fixed (one of two values) logics! probability, the random walk 

nature of the empirical probability and the idiosyncratic subj ective probability. . .  

Graph 1 1 : ,b example of the OiEerent probabilities describing an e ~ n t s  occumnce 

The logical probabilities correspond to the actual base rates whereas 

subjective values ccmspond to the perceived base rate probabilities \\.here results 

J l l V V V  c h n x x r  that L l l U L  p u l L l c l y 3 L l L  cad; in nt ixjth;n v A L l L l l l  the L l l V  1,niqffi-d Ulll IVllllUU 6' moii upa c of both pilot 2nd xv\r& test 

demonstrated an insensitivity to base rates. We caz examine this if we compare the Lllu 

subjective and logical probabilities ofaPaining a hit or a miss. It is antrc:pated from 
. .  

the base rates and anchoring hypothesis that the iaffolmed participmts will 5 +ire 

cordidence estimates that are closer to the logical probabilities than u~ifomed 

participants. To compare like with like positive confidence levels are compared to 

the logical probability of atttirin- 5 a hit whilst negative confidence levels x e  

compaEd to the logical probability of attaining a miss. A scale of -100 to 4- I. 00 \vas 

used within this test procedwe due to the potential extra infornation that it could 

provide about the direction of expectancy. The test hypothesis states that: [A 

sipificmtly greater number of inaccurate subjective probability estimtes will be 

given by participant's imirfomed of the prior prcbabilities of base rates than those 
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participants supplied with information concerning the differential base rates 

dependent upon predictive strategy.] If we allow for a margin of error of 10% on 

either side of the logical probability then we find that the informed group gave a 

significantly greater number of confidence ratings within this threshold than the 

uninformed group (x2 = 13.8 (ldf), p c 0.001). This result provides further support 

for Kahneman & Tversky’s anchoring bias and we can thus accept the insensitivity 

to base rates and anchoring hypothesis that predicts this effect. 

Another factor that can be assessed between conditions is whether a change 

in meaning associated with not being supplied the prior probabilities will result in 

the uniformed group attaining a better overall hit rate. What was found however was 

that the uninformed group performed at chance levels (z = 0.1 1, ns) overall whereas 

the informed group performed non-significantly below chance (z = -1.33, ns (p = 

0.09)). 

Implicit Learning 

Within the previous experimental setup, too few participants changed from 

their initial prediction enough times to test the action implicit learning hypothesis: 

[There will be a significant difference between the number of times that a 

participant, who is uninformed of the prior probabilities, changes from their initial 

prediction during the first half of the experiment compared to the latter half.] In 

order to rectify this situation the prediction process was modified slightly to make it 

potentially more obvious to the participant that changing their initial choice of card 

would double the probability of them getting a hit. For this experimental set up a 

button was incorporated that, if pressed, automatically changed the participant’s 
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prediction after the initial card had been revealed, which made it more obvious to 

participants that changing their choice was a viable response. 

Within web testing the results obtained indicate that a significant difference 

was observed for the uninformed participants (those who were not made aware of 

the different probabilities associated with predictive strategy), for the frequency with 

which a change to the ‘other’ card was adopted from the initial half of the 

experiment compared to the latter half (t test, t = 4.9 (39df, It), p < 0.001). This 

result thus supports the action implicit learning hypothesis. 

The reaction implicit learning hypothesis predicts that: [Participants who 

change from their original prediction most of the time will be more surprised 

(greater than average for that participant) at their overall feedback of performance.] 

The previous study’s results (r = 0.2 (1 t), p < 0.05) failed to be replicated within this 

study with a non-significant correlation (r = 0.15 (1 t), ns) thus failing to provide any 

firm confirmation for the previous finding. This failure to replicate brings in to 

question the robustness of the effect as it stands as only a marginal correlation and 

thus only gives slight support for the reaction implicit learning hypothesis. It is 

thought that this is because it does not tackle the intricacies associated with the 

outcome in terms of prior expectancies and the potential confirmation bias, which 

shall now be addressed. 

Confirmation Bias 

The confirmation hypothesis predicts that: [There will be a significantly 

greater frequency of consistent ratings given between confidence and surprise levels 

in relation to the outcome of the prediction. Those outcomes in accordance with 
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prior expectancies will result in lower levels of surprise and vice versa.] This implies 

an above average level of surprise in those trials where the outcome is reverse to the 

prior expectancies. This refers to the table of different patterns of expectancy (Table 

3, p. 169), which describe the different possible combinations of confidence, 

outcome and surprise. The previous results exhibited a highly significant difference 

between these two variables, as do the results from this experiment with the 

uninformed condition results of (x2 = 11.1 (ldf, It), p c 0.001) and the informed 

condition (x2 = 52.1 (ldf, It), p < 0.001). These results indicate that significantly 

more consistent confidence and surprise ratings were given in relation to the each 

trial outcome across both conditions, this therefore provides strong support for the 

trial by trial confirmation bias hypothesis. 

Hindsight Bias 

In the hindsight bias hypothesis: [There will be a significant difference 

between the frequency with which participants will change their prior expectancies 

(overall perceived hit rate) towards those empirically observed (actual hit rate) from 

the initial to the latter half of testing.] The previous findings just missed significance 

(p = 0.07), however web testing did produce such a finding (x2 = 4.9 (ldf, It), p c 

0.05), with a significant difference between the numbers of participants who 

changed their initial perceived hit rate on subsequent testing towards the empirical 

probability of attaining a hit determined through the initial test. In order for the 

hindsight bias hypothesis to be supported it is therefore assumed that participants 

have to exhibit a moderate degree of changing predictive strategy in terms of 
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changing from their original predictive choice which was not found to a satisfactory 

extent within pilot testing. 

If we look back at the implicit learning action hypothesis results then from 

the extra dimension that Monty Hall’s Dilemma contributes to the equation, we 

would expect participants who changed from their original prediction without 

realising that this would affect their hit rate to be more surprised than average at the 

overall feedback that is given in relation to chance. There needs to be a certain 

proportion of changed predictions to count as being substantial enough to make 

enough of an impact to chance expectancy and thus to register with the participant as 

being contradictory. For example a consistent hit rate across two different tests may 

produce different chance expectancies and therefore different feedback results 

according to the frequency with which the participant changed prediction. In one 

hypothetical and extreme example a participant may on one test not change from 

their initial prediction at all and get a 66% hit rate which would be 33% above 

chance! In another test they may change from their initial prediction 100% of the 

time and get the same 66% hit rate which would be 0% above chance this time in the 

feedback results they receive. As far as accounting for these conflicting results from 

the participant’s point of view then a confusion of interpretation can arise if they try 

to attribute, a rise in the hit rate as being caused by a change in strategy, chance or 

ESP which bears relevance to the participant’s perceived level of control. 

Perceived Control 

The perceived control hypotheses were all supported in the previous study 

with the exception of the perceived control and confirmation hypothesis. For this 
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study the confidence and control hypothesis was introduced in the light of the 

previously found significant correlation concerning the participant’s mean level of 

confidence and their perceived control. The results from this study show that the 

three hypotheses kept from the previous study all found support in addition to the 

newly introduced confidence and control hypothesis: [A significant positive 

correlation is expected between the participant’ s perceived control prior to the test 

and their mean level of confidence ratings given during the test.] This test found 

significant positive correlations for both the uninformed (r = 0.36 (It) p c 0.05) and 

informed (r = 0.33 (1 t) p < 0.05) groups. 

The mood and perceived control hypothesis: [A significant positive 

correlation is expected between the participants’ perceived control prior to the test 

and the extent to which they report themselves as being in a positive mood.] This 

found significant correlations with both the uninformed (r = 0.35 (1 t) p c 0.05) and 

informed (r = 0.32 (1 t) p < 0.05) groups. The work of Alloy, Abramson & Viscusi’s 

(1981) is thus further corroborated in predicting the influence of mood over the 

reporting of perceived control. The correlation between prior perceived control and 

task motivation: [A significant positive correlation is expected between the 

participants’ perceived control prior to the test and the extent to which they want to 

be successful at the prediction task] attained similar findings for the uninformed (r = 

0.38 (It) p < 0.01) and informed (r = 0.44 (It) p < 0.01)’ which corroborates 

Wolfgang, Zenker & Viscusi’s (1984) findings. The other prior perceived control 

hypothesis expected the following: [A significant positive correlation is expected 

between the participant’s perceived control prior to the test and their mean level of 

confidence ratings given during the test.] This hypothesis was formed in the light of 
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the previous studies finding and was supported in both conditions, for the 

uninformed condition this demonstrated a correlation of (r = 0.36 (1 t) p c 0.05) and 

informed (r = 0.33 (1 t) p < 0.05). 

For perceived control ratings measured after testing (yet prior to final overall 

feedback being given, to keep the participants blind to their actual performance 

compared to chance), significant correlations were also observed throughout both 

conditions for the expectancy of success hypothesis: [A significant positive 

correlation is expected between the participants’ perceived control over the test and 

the extent to which they expected to be successful in their performance compared to 

chance] for uninformed (r = 0.35 (It) p c 0.05) and informed conditions (r = 0.30 

(1 t) p e 0.05). 

These correlations are all in line with previous findings and all in a similar 

direction indicating general attributes of perceived control, yet the effects of Monty 

Hall’s Dilemma are not taken into account by these correlations. The previous 

studies’ failure to demonstrate enough of an effect with respect to participants 

changing their mind from their initial prediction could now be assessed. This was 

considered important to see how any changes in meaning that the explicit or implicit 

awareness of the differing probabilities present may manifest in changes in the 

perceived control concerning the task from prior to post testing. 

An analysis of the raw levels of perceived control demonstrated a difference 

between the two conditions (informed versus uninformed), where the average level 

of perceived control prior to the test was significantly higher in the informed 

condition than in the uninformed condition (t test, t = 2.4 (79df, 2t), p c 0.05). This 

increase in perceived control could be attributed to the introduction of a perceived 
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‘skill-associated’ factor (Langer, 1975) where the click of the change mind button 

has the ability to double the probability of attaining a hit. This literally gives the 

participants in the informed condition control over their expected hit rate. Another 

contributing factor is that when participants in the uninformed condition change 

from their original prediction, they view this as not getting their original prediction 

correct rather than as making an affirmative action to increase their chances of 

attaining a hit. 

To further understand the relationship of perceived control upon associated 

variables a multiple regression has been carried out for both experimental conditions 

(informed and uninformed) to assess any comparisons or discrepancies that the 

implicit learning aspect of the predictive task produced. To begin with I will first 

present both analyses followed by a description of the effects observed. 
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Multiple Regression - Factors predicting uninformed noup’s perceived control 

scores 

A standard multiple regression was performed between the change in 

perceived control as the dependent variable and the optimisdpessimism score, the 

change in how much the participant wanted to be successful at the task and the 

frequency of ‘change mind’ (CM) predictive strategies employed as independent 

variables. 

Unique Variability = .21; shared variability = .05. 

Table 5 Standard Multiple Regression of factors predicting; the uninformed group’s 
chanpe in perceived control scores 

R =.51  

I RZ = -26 
* * ~ c . O l  / * ’ :c .05  I Adjusted RL = .23 

Table 5 displays the correlations between the variables, the unstandardised 

coefficients (B) and intercept, the standardised regression coefficients (8), the 

semipartial correlations (Sri2) and R2, and adjusted R2. R for regression was 

significantly different from zero, F(3, 76df) = 9.0, p c 0.001. The 95% confidence 

limits were calculated for the two significant regression coefficients. The confidence 
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limits for want-success scores were 0.23 to 0.67, and those for optimisdpessimism 

were -1.11 to -.08. 

The two IVs (Independent Variable) that contributed significantly to 

prediction of the dependent variable were the change in want-success variable (Sri2 = 

.16) and optimisdpessimism score (sr: = .05). These two IVs in combination 

contributed another 0.05 in shared variability. Altogether, 26% (23% adjusted) of the 

variability of the change in perceived control scores was predicted by knowing 

scores on these two IV’s. 

Multiple Regression: - Factors predicting the informed group’s change in perceived 

control scores 

A standard multiple regression was performed between the change in 

perceived control as the dependent variable and the optimisdpessimism score, the 

change how much the participant wanted to be successful at the task and the 

frequency of ‘change mind’ (CM) predictive strategies employed as independent 

variables. 
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Table 6: Factors predicting the informed group’s change - in perceived control scores. 

Opt / Pess 

Control in want 
(DV) Rate success 
.3 1 

Change in 
want success 

Means 

I CM Rate I 
.47 .32 .37 

-.03 .53 77.4 -1 

.5 1 I -31 I 

1 Standard I 1.29 I 5 1  I 12 1 1.8 
Deviations 

I Unique Variability = .19; shared variability = .17. 

R2 = .36 I 
Adjusted R2 = .34 

R =.60 

Table 6 displays the correlations between the variables, the unstandardised 

coefficients (B) and intercept, the standardised regression coefficients ((s), the 

semipartial correlations (Sri2) and R2, and adjusted R2. R for regression was 

significantly different from zero, F(3, 76df) = 14.5, p < 0.001. The 95% confidence 

limits were calculated for the two significant regression coefficients. The confidence 

limits for want-success scores were 0.07 to 0.37, and those for the change mind rate 

were .02 to .06. 

The two IVs that contributed significantly to prediction of the dependent 

variable were the change mind rate (Sri2 = .l 1) and change in want-success variable 

(Sri2 = .OS). These two IVs in combination contributed another 0.17 in shared 

variability. Altogether, 36% (34% adjusted) of the variability of the change in 

perceived control scores was predicted by knowing scores on these two Iv’s. 
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Two main influencing factors seem to affect the change in perceived control 

ratings in each group. Participants in both groups ‘change in how much they wanted 

to be successful at the task rating’ from prior to post testing and this change 

significantly accounted for some of the variance associated with the change in 

control scores. The diference in the second influencing factor for each group was 

that the uninformed group’s other main predictor was the optimisdpessimism score 

whereas for the informed group the other main predictor was the rate at which they 

changed their original prediction. 

For the informed group this is explainable by the fact that they know that 

when they change from their original prediction they will get twice as many hits on 

average. This has the effect of reducing the uncertainty associated with the counter 

intuitive part of the task and also gives participants control over their average hit 

rate, i.e., if they are getting too many incorrect predictions for their liking then they 

can simply change their actions and in effect double the hit rate. 

For the uninformed group there is no such apparent source of possible 

control, in their eyes they are presented with a randomly placed concealed target 

card, the probability of which to correctly correct its position could be around 1 in 2 

or 1 in 3 but it is not generally expected to be above this. When the change from the 

initial prediction strategy is adopted, the probability of attaining a hit suddenly 

climbs up to 0.66, which seems to affect some participants’ perceived control ratings 

more than others. More specifically the optimists, who typically give a higher level 

of perceived control, tended to increase how much they wanted to be successful 

when they had changed their mind many times and conversely they exhibited a 

reduction in the extent they wanted to be successful prior to feedback when not 
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changing their mind as often. This seems like opportunist behaviour, where in the 

face of attaining a good hit rate they suddenly want to be more successful than 

average. 

So the main difference between the two groups is that the role of optimism 

and pessimism for the uninformed group seems to be replaced by the interaction 

between the CM rate for the informed group. This is thought to be due to the fact 

that the CM button, and the knowledge of what effect it has, is a more direct 

expression of how much control the participant perceives themselves as having over 

the test. If we now examine the confidence and feedback hypotheses, we will be able 

to determine what effects that the difference in conditions produced with respect to 

expectancy after each trial’s feedback. 

Confidence versus Feedback hypothesis 

According to the expectancy value versus regression hypotheses produced 

some more interesting results with respect to the two conditions of the informed and 

uninformed group. The expectancy value hypothesis states that: [If a participant 

receives a hit, then they are significantly more likely to have a greater confidence in 

the subsequent trial, whereas if a participant receives a miss, then they are 

significantly more likely to have a less confidence in the subsequent trial] whereas 

the regression towards the mean hypothesis predicts the opposite effect. The results 

obtained indicate that the uninformed group, like the previous studies findings, 

demonstrated that participant’s confidence ratings were significantly more likely to 

increase after a hit and decrease after a miss (x2 = 5.3 (ldf), p < 0.05) thus 

supporting the expectancy value hypothesis. The informed condition on the other 
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hand completely reversed this effect, with significant findings in the opposite 

direction (x2 = 50.6 (ldf), p e 0.001), with an increase in confidence after a miss and 

a decrease in confidence after a hit thus supporting the regression hypothesis and 

rejecting the expectancy value hypothesis. What seems to have happened within the 

informed condition is that when participants attained a miss then this prompted them 

to change their predictive strategy in order to get a hit on the subsequent trial. As this 

action increases the probability of attaining a hit then the levels of reported 

confidence also rose. 

Optimism versus Pessimism 

The optimists versus pessimist findings were also found to vary with respect 

to the initial studies results. The optimist/pessimist availability hypothesis predicts: 

[There will be a significantly greater frequency of tests where optimists remember 

more hits than were actually attained and pessimists remember more misses than 

were actually attained.] This found a significant correlation across both conditions, 

uninformed (r = -0.32, 1 t, p < 0.05) and informed (r = -0.26, 1 t, p c 0.05) conditions. 

This corresponds to the previous findings of the first study, yet the size of the effect 

is demonstrably greater in both conditions. Furthermore, the mean chance 

expectancy hypothesis: [There will be a significantly greater frequency of tests 

where optimists report a lower mean chance expectancy (indicated through the 

measure of how many hits they would expect by chance) than pessimists.] gained 

support within the uninformed condition’s finding (r = -0.23, It, p c 0.01) which 

was not found within previous testing. This indicates that ‘optimistic’ participants 

within the uninformed group reported a significantly greater frequency of lower 
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mean chance expectancy estimates (hence the negative correlation) prior to testing 

than pessimists. Because the informed condition was supplied with the probabilities 

of MCE then this hypothesis could not be tested for the informed condition. 

It is however unclear as to how to interpret these findings because it is 

uncertain as to whether the difference between lab and web effects are attributable to 

participants changing their predictive strategy more often than in lab testing which 

would explain the greater significance of the findings in web testing. The alternative 

explanation could be that the lack of results found in pilot testing (only the weak 

availability correlation) could be due to the lack of variance and low power 

contained within that study. The fact that within web testing the correlation for the 

informed was lower than the uninformed condition suggests that the effect was not 

determined by the extent to which participants changed strategy during the task. 

Exploratory Findings 

The post hoc correlations found in the pilot testing (associated the 

participants’ general attitude to testing) examined the extent to which the participant 

wanted their performance in the experiment to be successful prior to testing and the 

perceived importance in relation to related variables. These have again been 

examined to see initially how participants acted in non laboratory conditions and as 

to what general differences, if any, may occur due to the knowledge of probabilities 

across the informed and uninformed conditions. Presented below are tables of these 

correlations to enable easy comparison of the findings. 
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Table 7: Correlations of Darticipant’s motivation for success prior to testing 

* p < .05 
**p < .01 
Want Success 
Mood 
Faith 

Expects Surprise 
Significance 

Enjoyment 

Motivation for 

11 Bored -.36* I -.37** I -.40** 

Experimental Condition 

Informed (1  t) Uninformed (1 t) Pilot (2t) 
.42** S6** .66** 
.7 1 ** .49** .48 * 
.60** .45** .67** 
.43 * * .31* .5* 
.31* .65** .66** 
.6** .6** .5 * 

All correlations can be seen to occur in similar directions across all 

conditions which gives good concurrent validity to these measures. The questions 

incorporated into the prior and post questionnaires focused upon the individual’s 

performance specific to that test. It is thought that this helped to maintain 

consistency within participant responses. 

Table 8: Correlations of perceived importance of the task prior to testing 

Here we again find good confirmatory support for the relationships between 

the psychological variables tested and the perceived importance of the task 

throughout both experiments and conditions. 

210 



Table 9: S u m m q  of Main Hypotheses 

Condition 

Effects of Base Rates Between condition test of difference 

Perceived Control and . 
Expectancy of Success r = 0.35 ( I t>  pc0.05 r = 0.30 ( I t )  p<0.05 

Confidence r = 0.36 ( I t>  pc0.05 r = 0.33 ( I t )  pc0.05 

Mood r=0.35 ( I t >  pc0.05 r = 0.32 ( I t )  ~ ~ 0 . 0 5  
Motivation r = 0.38 ( I t>  pc0.01 r = 0.44 ( I t )  p<O.Ol 

Confidence & Feedback 
Expectancy Value X2=5.3 1 df p<.05 Rejected 

Vs Regression Rejected X2=50.6 ldf p<.OOl 
Optimism vs Pessimism 

Availability r = -0.32 It p<.05 r = -0.26 I t  ~ ~ 0 . 0 5  
Misconceptions of MCE r = -0.23 I t  pc.05 Not relevant 
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Discussion 

This web based research brought with it a number of different issues than the 

lab based pilot study presented. Despite the fact that participants within the lab and 

those on the web had to be sat in front of the computer to complete the task there are 

differences between lab and web based research that need to be addressed. Before 

discussing differences or similarities in between specific experimental results I will 

firstly discuss some more general issues associated with web based research. 

Internet Research 

One of the most important points when using the internet to collect 

questionnaire and experimental data is that one must still be sure of the validity and 

reliability of the data. 

'Whereas laboratory studies typically use a small, homogeneous 

sample tested under controlled conditions, the Internet study typically 

uses a large, heterogeneous sample tested under less well controlled 

conditions. The authors define "validity" in terms of the 

correspondence of results between experiments conducted via the 

Web and those done in the laboratory.' 

(Krantz & Dalal, 2000, p.35) 

Within these experimental studies many of the findings were similar the from 

lab to web testing which concurs with Krantz and Dalal's general findings of other, 

compared, lab and web based results. It must be noted though that web based 
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research is still a new form of data collection and this means that it may be too early 

to tell if such early general conclusions are entirely valid. 

The design of the experiment takes these potential validity issues into 

account throughout each stage of the experimental procedure by specifically 

examining consistencies and inconsistencies that participants exhibit. The 

questionnaires ask repeated questions at the beginning and end of each run, which 

can determine consistent or changing responses. The confidence and surprise scales 

were also utilised in conjunction with each other to determine consistencies or 

discrepancies in patterns of expectancy, added to which participants performed the 

test twice giving further opportunity to determine reliability. 

It is thought that the main notable differences between the lab and web based 

results can be attributed to the introduction of the ‘change mind button’ in the web 

design that did not feature in the lab best task. So the main advantages of the web 

study were that it enabled a larger and more diverse population to be tested with 

automated data collection. Thus improving the efficiency of testing. There were 

however many disadvantages aswell. Besides the fact that one cannot be sure what 

the participant is doing whilst completing the task (a factor common to postal 

surveys aswell) there are hidden complexities associated with program development. 

Several unforeseen problems did occur, during the development stage of the 

program as web browsers developed. As the program was developed to put on the 

web there was a rapid succession of browsers released by Microsoft@ and 

Netscapem which all necessitated testing as one could not be sure of which browser 

a participant would be using. The program tried to overcome this by uising a java 

applet, i.e. a pop out testing screen fixed in size etc., to try and maintain some 
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control over the appearance and thus presentation of the test to participants. 

However, as Dunbar (2001) points out the screen resolution for different people will 

be set on different values which is impossible to control for. 

Security issues involved participant’s potentially hacking into the program 

and deciphering code that could enable them to manipulate results. No evidence was 

found that such activities had taken place as test scores (i.e. hit rates) remained 

within acceptable limits with no extreme scores consistently being attained which 

may suggest cheating. The random seed for target generation was double encoded to 

try and prevent this. Also blocks were installed in the program to prevent 

participants from being able to use their ‘back’ button on the browser so that they 

couldn’t perform the test and cycle back through the pages once knowing the 

outcomes to give different confidence reports etc. Another security issue arises due 

to the fact that potential participants could complete and submit only those tests in 

which they performed well in. To prevent this, data was accepted from only those 

participants who fully completed the test twice and who did not access the 

experiment web site between these tests. They could theoretically assume a different 

name and use a different computer giving them a different IP (Internet Protocol) 

address so that they couldn’t be traced, but they would still have to complete the test 

twice assuming that named identity. 
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Implicit Learning 

So in terms of experimental results one of the main difference between the 

lab and the internet experiments involved the implicit aspect of the trials. In pilot 

testing too few participants showed signs of implicit learning which meant that the 

Action Implicit Learning aspect of the lab study was ineffective as participants failed 

to adopt the strategy sufficiently. This was important to establish as there was a 

failure to replicate the Reaction Implicit Learning in web testing. 

The reappraisal or updating of information obtained from feedback would 

suggest that after a change in the participant’s fortune occurs then they reappraise the 

ratio of hits to misses that have previously occurred. Needless to say, this reappraisal 

will be subject to availability biases in terms of how easily the hits and misses of 

different trials come to mind. The implicit nature of the Monty Hall procedure 

allows us then to examine how such unaccountable feelings of certainty may 

manifest within the elicitation of subjective judgements. 

For learning to occur in the expected direction, i.e. the participant shows 

more confidence when they change from their initial prediction, then there must be 

positive feedback in this direction. In terms of the availability heuristic, if weak or 

negative reinforcement is given, then there exists no basis of information available to 

the participant that could enable them to learn. Only the empirical interpretation of 

the data could account for this situation where actual, as opposed theoretical, hit 

rates are taken into account. 

The effects of supplying the participant with prior knowledge of the 

probability of success can dramatically alter the generation of subjective 

probabilities. Here the providing of explicit instructions to the participant serves to 
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‘direct and focus the subjects’ attention.. . [and] imposes a formalization of 

structure’ (Reber, 1989, p.228). In trying to assess the patterns that a participant 

exhibits then it is fundamentally important to try and assess what context they are 

operating within or is driving their actions. Any idiosyncratic strategies or more 

specifically changes in strategy, which are adopted could well prove to be interesting 

candidates for research. The insights that research into implicit phenomenon may 

give as to possible influences governing such strategy changes is described by Reber 

as follows. 

‘Functionalism was found to provide the best characterization of [learning 

procedures], the specific functions that need to be carried out invite the learner to 

assume a cognitive stance that is functional, that will accomplish the task at hand’ 

(Reber, 1989, p.220). This lends itself to an adaptive approach to an implicit task 

rather than being explicable in terms of formal rules governing the mental 

representation of a task. 

A similar adaptiveness displayed itself within participants’ updating of 

subjective probability estimates. A large difference was found in the way the 

‘confidence and feedback’ results performed depending upon whether the 

participants were informed or uninformed of the prior probabilities of outcome. A 

complete reversal of this effect was found from one group to the next which I shall 

explain in the light of the perceived control finds. 

The main difference between the two groups with respect to perceived 

control was that for the uninformed group optimism and pessimism seems to be 

largest influencing factor whereas for the informed group it was the degree to which 

participants changed strategy. Again we can see how participant’s employ whatever 
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adaptive techniques they can to influence their hit rates. Because participants in the 

informed group knew that changing strategy would result in a higher hit rate then 

they employed this when they wanted to have an increased expectancy of attaining a 

hit thus on average increasing the perceived control they over the task. This is 

thought to acount for the afore mentioned differences between the group in terms of 

the confidence and feedback hypotheses because participants within the informed 

group would typically change their strategy after a miss thus making them increase 

their confidence in anticipation of the likely hit they would attain. If the particpants 

had already changed their mind on the trial that they attained a miss then their 

confidence would still on average increase because as discussed in the pilot study 

they would view themselves as being ‘due’ a hit. 

These hypotheses and results have contributed to a number of related fields 

of previous research, from the Larger’s illsion of control to Kahneman & Tversky’s 

misconceptions of regression hypothesis. The interpretation of such results shows 

how these biases can contribute to one another making it hard to distinguish in any 

resolute way the extent to which each bias contributes to determining a response 

given or action taken by a participant. This is well known consequence of studying 

subjective probabilities, and I shall now give some of the fundamental reasons as to 

why they can pose such problems. 
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Interpretation of subjective probabilities 

The interpretation of results based upon subjective probabilities can give rise 

to problems associated with generalisation. When correlating scores based upon 

subjective estimates, there can be a tendency to assume that the scale of measure is 

equivalent. With the case of expectations, a typical Likert scale response is not 

necessarily a true interval measure; i.e., the interval between each point on the scale 

does not represent the same amount. The frequency with which this point is 

overlooked has led some psychologists to use the term plastic interval (Coolican, 

1994), to make note of this inconsistency. The most appropriate way to represent this 

type of data in a correlation is at the ordinal level, where the data is ranked. (The 

data can be further reduced to the nominal level for descriptive purposes, classifying 

those scores that are above and below the within subject mean.) 

In a situation where the participant is unaware of the differentiated 

probabilities of outcome that are dependent upon their choice of card and perceives 

that the probability of outcome is .5; then an overall decrease in confidence could be 

interpreted in one of two ways. Either the participant could be viewed as learning 

that the probability of attaining hit is less than their original estimate of .5 and so 

reduces the confidence accordingly. Or, the participant could simply be becoming 

incereasingly bored with the task which can result in a decrease in the variance of the 

confidence levels given, producing typically lower levels of overall confidence. The 

question asking how bored the participant felt during the exercise given at the end of 

each run could help in determining this, however this in no way would provide a 

resolute answer. Through examining the levels of surprise one still gets no closer to 

finding an answer because if learning takes place, one would expect a reduction in 
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surprise, which could also happen if the participant became disinterested in the 

experiment. The only real way to tackle this problem is to examine the responses 

given to the question of how many hits they should expect by chance. A more 

thorough way of studying these variables would be to assess how the participant’s 

variance in electrodermal activity develops during the experiment. As well as 

assessing their perceived expected hit rate, one could, in a similar manner to Bechara 

and Damasio’s research that utilised a gambling task to study brain damaged patients 

(these studies are further discussed in the last chapter), compare physiological 

measures with subjective probability estimates. 

Physiological correlates would provide the much needed grounding of 

subjective reports needed to take the reliability of the data beyond being based upon 

the word of the participant. Within participant norms of subjective ratings can only 

take you so far in the sense that they are only as accurate and consistent as 

determined by the meaning that the participant ascribes to the information they 

perceive. Such data (physiologcal, i.e., ratio level data) is ideally suited to addressing 

questions relating to complexity as the measures of complexity are devised for 

assessing large quatities, i.e. typically at least 2000 data points, of such types of data. 

This presents a difficulty when there are only 25 data points per variable per test, yet 

this should not detract us, however, from exploring these issues further as the 

experimental setup, as with any repeated task, can be prone to producing non-hear 

responses. 

Non-lineari ty 

Cyclical confidence is a pattern that emerges in some people when presented 
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with a task of repeatedly guessing the outcome of an event, which is uncertain to 

them. To explain this, one must look at how the participant is firstly perceiving the 

outcome of the event, and secondly how their own expectations or level of 

confidence are perceived in relation to this outcome. It is highly likely that several 

different biases are competing and combining with each other to produce the final 

confidence state report. I will now propose how such a judgement biases could 

account for non-linear changes in behaviour under the different contexts of different 

hit rates. 

In situations that contain no cues or a 'total ignorance of the probabilities 

associated with the various states' (Acker, 1997, p.207), then it has been 

hypothesised ny Acker that, given a choice or decision over outcomes, the individual 

will choose the outcome that contains the minimum regret for the individual. Acker 

proposed that this should not necessarily be concerned with just those decisions 

where there is a lot to lose or a lot to gain. Instead, a generalised decision rule is 

proposed where 'avoiding the worst outcome tempers the loss from not achieving the 

best outcome' (Acker, 1997, p.207). 

This may an explanation as to why participant's were more likely to change 

strategy after a run of misses, i.e. by giving up a loosing predictive technique (the 

stick strategy) for an unknown technique (the change strategy). This interpretation 

implies that it so that they cover they bases in terms of making a correct prediction. 

If they did get the prediction wrong after switching then at least their initial 

prediction was correct. 

Adopting the change in strategy technique for the first time could be 

considered as a bifurcation point where their actions suddenly change. Complex 
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systems generally require a system to be far from equilibrium for such a change to 

manifest. However, far from equilibrium could mean a different thing for each 

participant. It could mean that they are perceiving themselves as far above or below 

chance scoring. It could also be expressed as deviation from normative responses in 

terms of the individual’s confidence etc. This may mean exceptionally high or low 

confindence calls for someone who tends to stick to middle of the road confidence, 

but it could equally mean middle of the road confidence levels being given when the 

person usually gives extreme confidence calls. 

Task Involvement 

This web research utilised the same target set as in pilot testing. (The target 

used within this task was simply a green circle (indicating a hit) to distinguish this 

from a red cross (indicating a miss)). One of the main problems that this experiment 

posed is knowing how much attention the participants were paying to the task as 

they are not in a laboratory environment. More could have been done to make the 

task more involving in order to absorb the participant into to the task to a greater 

extent as the target designs were very simplistic. For example, the use of sounds or 

vivid displays on feedback could have helped in this respect. Also the use of pictures 

instead of just a circle may have promoted a more visually stimulating experience. 

The reason why the target and non-target stimuli were kept so simple was to prevent 

any other idiosyncratic biases from entering into the data. There would then be the 

danger that complex target imagery may introduce more competing biases into the 

predictive choice process that would be very hard to determine for each participant. 
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For example negatively perceived images may have an undue influence on 

subsequently elicited confidence reports irrespective of whether the participant 

attained a hit or not on that trial. For instance, the content of the picture may be 

evaluated as being ominous or conversely fortuitous for future predictive 

performance, which may itself change the pattern of expectancy above and beyond 

the target outcome representing either a hit or a miss. These types of bias are more 

difficult to anticipate or determine. However, perhaps this could have been a 

legitimate risk to take in order to make the task as a whole more involving. For 

example pre-rated picture sets are obtainable that contain subjectively ranked 

positive and negative images. It would be interesting to see what expectancy 

ordering effects exist when presented with emotionally calm or arousing target 

stimuli (especially in the light of presentiment findings, Bierman, 2000). 

Within this experimental set up then, uncertainty in being able to assess 

participants’ behaviour seemed to be produced by two conflicting factors. Would a 

participant’s performance follow their previous performances, or would a regression 

towards the mean occur? For example, if they received many misses in one 

experiment, it is very easy to start thinking that the next time they will do better than 

this because of chance and the regression towards the mean. 

I would therefore like to be able to refine the analysis of assessing within 

participant norms to give a greater accuracy in predicting what the surprise value that 

is given by the participant will be. I believe that it can give an indicator as to what 

the participant is focusing upon during the experiment. For example, even if the 

most skeptical or rigid participant received 10 hits in a row, at some point they 

would probably become quite surprised that they were getting so many hits. If they 
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then started getting used to obtaining this level of hit rate then this could be reflected 

in their surprise levels going down. If such changes in the meaning of the observed 

outcomes can be adequately determined and then predicted then this could be 

applied to assessing psychological states associated with the repeatability problem, 

e.g., when patterns of response are established and then effects disappear. This could 

then also be applied to the formulating and testing hypotheses related to the potential 

elusiveness of psi. 

In terms of the lack of replication of the pilot study’s psi findings, this 

ironically supports the elusiveness of psi as an explanation for this study’s results. 

This type of explanation is not solely restricted to failed psi experiments as there is 

cross cultural recognition of such a phenomenon which is termed the tricker 

hypothesis which acts in a similar manner to the jinxing effect discussed in the 

introduction. Implicit within this type of explanation are the hidden assumptions that 

not only is the observer’s subjective state not independent from the outcome of 

observed events but that the trickster acts in a manner to thwart one’s own 

expectations and desires. This will be explored in more detail in chapter seven (see 

p. 314). 

Spontaneous Cases versus Laboratory testing 

The artificiality of the laboratory environment can be seen as a great 

hindrance to the progress of psychology as well as parapsychology in terms of 

generating theoretically testable hypotheses that are applicable to real world 

situations. Human behaviour is typically very complex and the natural environment 

is also exceptionally rich in information that can bias behaviour in unpredictable 
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ways. The question is as to whether it is more important to create a robust science 

that can predict idealised situations or to understand the phenomenon as it occurs 

under natural conditions. Of course both methods are important as each would be 

meaningless without the other, but the differences between spontaneous and 

laboratory cases of psi are very discrepant. 

Spontaneous cases are typically reported as being much more dramatic than 

anything an experimenter or participant is likely to see in the laboratory. It is granted 

that the probability of this is very high given that spontaneous can allowed to occur 

at any point within an individual’s lifetime compared to the brief amount of time 

spent in a lab. Moreover, whilst spontaneous cases can be highly meaningful events 

for people, laboratory testing is not really that relevant to anyone’s life as a whole, 

with results typically being small deviations from chance expectancy rather than 

potentially life changing events. 

How do these experiences of ESP manifest, or what characterizes this sort of 

experience from a person’s everyday perception? ESP experiences can range from 

the unexplained hunch, to the unshakeable feeling of knowing what is going to 

happen in a certain situation. In most situations though the common thread that is 

running through them is the feeling of certainty. This could vary from feeling that 

something just isn’t right or rather a feeling of slight uncertainty about the situation 

which could equally be expressed as having a mild certainty that something is going 

to go wrong. This highlights the problem of eliciting subjective responses from 

unselected participants and then interpreting these responses within an imposed 

framework when the participant themselves maybe highly uncertain with respect to 

reporting upon their internal states. From accounts of spontaneous cases this 
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characteristic is common to many purported experiences where individual’s report of 

being unaware as to how they may have known such knowledge of future events yet 

still feel convinced that the event was going to happen anyway. 

A useful conceptual distinction to make I believe is between the rational and 

the intuitive. In rational processes one follows a more of a deductive and logical 

approach, where someone is usually able to explain the reasoning behind their 

thought processes. Intuitive experiences are typically different in this respect, it is 

much more likely that no amount of reasoning can help explain where intuitive 

experiences are derived from. In trying to characterise a pattern of response, we can 

perform this inductively or deductively, depending upon whether we are applying an 

exosystem to the endosystem or vice versa. The conclusions that one can draw from 

these different types of approach towards the data range from the generalised to the 

specific. Frick and Lee draw a similar distinction between the types of strategy 

utilised by participants, the rational approach is termed hypothesis testing (Levine, 

1975) and the other is termed non-analytical (Brooks, 1978) which is view as a 

holistic process as opposed to a reductionistic one (Kemler & Nelson). So is asking 

how confident a participant is within a predictive exercise a useful approach in the 

light of these issues and also as method of understanding ostensibly paranormal 

events? 

A very damning criticism of this type of procedure is that the very act of 

evaluating one’s level of confidence could be seen as an inhibitory factor when 

attempting to produce a psi conducive state. This line of reasoning draws parallels 

with Rex Stanford’s area of research, where he focused upon the role of expectations 

and how they may disrupt psi when giving state reports (Stanford, 1993). Pilot 
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testing showed that this might not be the entire picture, it may just be that the 

elicitation of extreme confidence calls from an unselected population (i.e. using non- 

star subjects) may produce an inhibitory effect. Although for some participants the 

constant elicitation of self-reports can get frustrating especially if confronted with a 

run of many misses whilst trying to predict the outcome of an ostensibly random 

system. 
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Conclusion 

This experiment shows that a participant’s state is far from being constant 

throughout the duration of a psi experiment. I believe that it is worthwhile to 

consider the ways in which an individual’s psychological state, or the meaning that 

is ascribed to perceived outcomes changes. 

The complexity associated with the experimental question of assessing the 

changes in meaning through the duration of a predictive task is recognised. The 

results thus far indicate the initial steps taken to enrich our descriptive capabilities of 

patterns of expectancy. The difficulty associated with formalising the styles of 

expectation in the light of our perception of predicted outcomes is due to the random 

nature of the received information that is generated by the outcomes. One can 

observe gross effects and consistent patterns at the level in which the individual is 

responding to such information. An additional level of complexity is introduced 

however if one tries to associate these biases with future outcomes of the random 

target (the psi factor). Here the time that it takes to establish a pattern of expectancy 

in terms of the number of trials that feedback has been given is competing against 

the ever-changing patterns of outcome provided by the random output of the psi task. 

In trying to identify the subtlety involved in discriminating between psi conducive 

states and typical states associated as biases then we either have the problem of 

dealing with this complexity or facing the possibility that no such distinction is 

possibly measurable in the context of a single trial. Furthermore if psi is an inherent 

part of our perceptual process then it may be impossible to separate them in any 

resolute way at all. The reason for this again comes back to the interaction between 

the measures taken during the experimental setting and the framework in which they 
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are interpreted (Palmer, 1989; Gilmore, 1989; MacKay, 1990). For example chance 

is typically used as the context in which to infer whether a psi effect has been 

demonstrated or not, yet this has the misleading attitude that hits are attributed to 

what chance is not whilst misses are attributed or interpreted within the framework 

of chance for example. 

The question of whether or not people who believe that they can subjectively 

affect the objectively generated outcomes, do so through a misinterpretation of what 

actually happened as opposed to there being any deviation from chance levels of 

performance. Due to there being an infinite number of possible explanations to 

explain the outcome of an event then we must also recognise that an infinite number 

of criterion have to be used in order to explain experience. This is empiricism taken 

to its extreme, which served as the boundary for the logical positivists. 

To try and assess some of these possible contexts the additional measures 

were taken (presented in the exploratory findings correlates) and were designed to 

assess attributes closely associated with the meaningfulness of the task. For example 

how important the participant’s perceived the task and the degree to which they 

wanted to be successful were thought to relate to overall task involvement and the 

extent to which meaning was attributed to the task in general. No interaction were 

found however with overall psi scores yet there was an interaction with psi scores 

and confidence in pilot testing. 

The results indicated within pilot testing, where confidence prior to feedback 

differed significantly with respect to the obtained predicted outcomes, hint at a 

reason as to why people may base their behaviour upon the subjective perception of 

the objective and not solely upon the objective events themselves. For example 
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through the belief that a paranormal effect can be precipitated through subjective 

changes even when there are no ostensibly apparent ways of doing so. This point is 

strongly supported by the experimental findings of this research indicated by the 

participants beliefs, in terms of their perceived control over the outcome of their 

prediction and the corresponding non-normative levels of confidence given in 

relation to their expectancy of success. Such behaviours are simply labelled biases in 

mainstream cognitive psychology. This is a contestable view (see chapter two p.48) 

as it misplaces the emphasis upon the ‘correctness’ of logical probabilities, which is 

regarded by the reductionistic cognitive approach as the goal to strive for in terms of 

subjective probability estimates etc., thus making behaviours that deviate from this 

irrational. Participants implicity regard themselves as observers who are not 

independent from the observed events when making such ‘deviate’ confidence calls, 

relying upon intuitive predictive techniques instead of following the logical and 

rational estimates of probability theory. This does not fit into the reductionistic and 

materialist frameworks of explanation which will be examined in the following 

chapters in terms of the paranormal potential of our predictive capabilities. 

Alternative philosphical frameworks of explanation will be explored aswell as the 

theoretical considerations that parapsychological research has brought to bear upon 

such problems of explanation. 
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Chapter Six : The Samkhya philosophical framework and 

Pataniali’s yoga sutra 

It is interesting to look further afield in the approaches towards the process of 

perception. Each framework of reductionistic versus non-reductionistic methods that 

are employed to describe the processes governing perception is grounded within a 

certain paradigm that governs and constitutes the underlying assumptions of that 

framework. The context of reductionism as employed by much of the scientific 

process doesn’t seem to permit those operating within it to readily question the 

materialist paradigm upon which it sits. This however should not limit our 

understanding of this subject solely to an objectivist account of perception. 

This chapter is, in part, concerned with introducing the reader to a different 

framework in which the classical western limitations that time places upon 

predictions and their perceptual context are portrayed in such a manner as to 

question what we define as the limits of possibility. In order to give an adequate 

account of some conceptual frameworks which can surround paranormal 

phenomena, I will present and examine the Samkhya philosophical belief system, 

where paranormal phenomena constitute a part of, and are not excluded by that 

framework of beliefs. From the very word ‘paranormal’ which literally means 

‘beyond the normal’ or ‘alongside the normal’. 
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The area of eastern philosophy that I will focus upon deals with the practise 

of yoga, which forms one of the six systems of Hinduism (Radhakrishnan, 1948)." 

The text of Patanjali's yoga sutras (Mishra, 1973; Taimni, 1981; Iyer, 1989) will be 

the main emphasis of this chapter as it is one of the earliest texts and also makes 

explicit reference to the attainment of paranormal powers. 

Pataniali's Yoga Sutras 

The purpose of examining the yoga sutras within this thesis is to analyse the 

core assumptions and methods which give rise to a well defined belief system such 

as Samkhya philosophical framework which incorporates radical departures from 

what is accepted as possible from the mainstream western scientific perspective. The 

acceptance of paranormal phenomena within several Eastern belief systems is at 

odds with the rationalistic assumptions of western science. The different 

perspectives also illustrate the divergent attitudes with regards to reductionism and 

holism, which in turn permeates our understanding of what constitutes the basis of 

our reality. This metaphysical dilemma has found the scientific process searching for 

laws which govern the causation of the events that we choose to observe, and in turn 

has found methods of meditation throughout Eastern cultures which serve to 

enlighten the individual as to the nature of the basis of reality within this framework. 

These six systems are comprised of three pairs of systems, Nyaya and Vaisesika which expound the 

analytic philosophy, Samkhya and Yoga which are to be discussed in this chapter and Purva-Mimansa 

and Vedanta which describe the correct performance of the rituals to gods and Brahman the absolute. 

11 
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The etymology of the word yoga is derived from ‘the Sanskrit verbal root 

yuj, ‘to yoke’ or ‘to join’, related to the Latin jungere, ‘to join’, ‘to unite” (Iyer, 1989, 

Jan), and can be broadly categorized as having three main components; these are 

breathing, posture and meditation. The different types of yoga are quite varied, with 

each different form focusing upon a different emphasis of the breathing, posture and 

meditation. Patanjali’s yoga sutra forms the foundations of Raja Yoga also known as 

the Royal yoga because the yogin through practice becomes ‘ruler over his mind.’ 

(Hewitt, 1983, p.9). 

ExamDles of some of the different varieties of Yoga 

Raja Yoga - Royal Yoga, focusing upon meditation and the 

cultivation of mind. 

Hatha Yoga - ha - sun / fha - moon, emphasis is placed upon 

cultivation of bodily health through posture and 

breathing. 

- Uses the repetition of sounds or words. 

- Utilizes the sexual energies as a tool for practice 

Mantra Yoga 

Tantric Yoga 

Kundalini Yoga - Focus is placed upon the coiled and latent psychic 

nerve center, the kundalini. 

Karma Yoga - Emphasizes selfless action and service without 

thought for the consequences or fruits of actions 

(karmas). 

Yantra Yoga - Mainly practised by Tibetans and focuses upon 

the visual with complex imagery, i.e. mandalas. 
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Patanjali was a yogin who some scholars estimate to have lived in the 2nd 

and 3rd centuries A.D. The commentators of the yoga sutra (Mishra, 1973; Taimni, 

1981; Iyer, 1989) remark upon the depth and completeness of Patanjali’s insights 

into the nature of yoga practice. The yoga sutra itself is basically a series of 

aphorisms, where an aphorism is a short phrase comprised of different words which 

serve to define and set limits to an expression of truth. The text is comprised of 196 

such aphorisms split up into four sections. The first section deals with a description 

of what yoga is and focuses upon the state of samiidhi (a state of complete 

meditative absorption), this is the state and technique of practice that the Yogi works 

towards. The second section deals with more general aspects of yoga practice that 

range from the purpose of yoga for the individual to the initial stages of practice. The 

third section focuses upon the paranormal powers that occur as a natural part of 

yogic development and the fourth section examines the process of enlightenment and 

the philosophical problems which surround the study and practice of yoga. 

So to begin with I will explain some of the terms used within this philosophy 

and give a brief description of the philosophical roots that underlie the text. The 

roots of the Samkhya system of philosophy can be traced backed to the Upanishads 

and the Vedas. (These are ancient texts that some scholars estimate to have 

originated in India around 800 B.C.) The philosophy is prevalent throughout much if 

not all of the ancient texts of India and is thought to have derived from the work of a 

highly respected yogin named Kapila (Taimni, 1981) whose place of origin and dates 

of existence are unknown. 

The Samkhya system of philosophy can be divided into two main approaches 

to metaphysics, dualistic and non-dualistic. The non-dualistic is the same as 
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Vedanta, whereas the dualistic approach utilises the concepts of Purusa and Prakriti 

to offer an insight into the interactions between these two states. 

Purusa is concerned with all things conscious and 

includes our conscious processes such as mind, 

intellect and ego. 

Prakriti is concerned with all things unconscious; this 

includes physical objects and the forces and 

constituent components which create these objects. 

This is quite close to our typical western dichotomy of subject and object, yet 

there are subtle differences. Contained within each side of Purusa and Prakriti the 

philosophical framework seems to be able to incorporate the subject and object as 

well as the conscious and unconscious. More formally, Prakriti is accounted for by 

samkhya via the following principles. 

All objects are finite and limited : (Bhedanam parimanat). 

All objects are relatively but not absolutely distinct from one another: 

(Samanvayat) . 

Every effect has a cause according to its potentiality: (Shaktitah pravrittesheha). 

The effect differs from the cause in the relative world: (Karana-karya-vibhagat). 

(Mishra, 1973, p. 16) 

In turn, the following statements can be said about Purusa. 
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Purusa is also known as the Knower 

rn It is the observing principle which exist in two general forms: 

rn Pure Self - which is transcendental and without form. 

Embodied self - which is the product of karma and ignorance. 

Purusa and Prukriti can be best thought of in western philosophical terms as 

having the same orientation as epistemology and ontology. Epistemologically, 

anything that we can possibly know about is said to reflect in the light of Purusa. 

This applies to both material objects and the content of knowledge. The system of 

yoga does not hold that either the observer or the observed are more fundamental 

than the other, because ultimately the philosophy holds that they are not distinct 

from each other. The observing principle, Purusa, is seen to be eternal. So for 

something to be observed then there must be an observer. If the observed is said to 

exist independently from the observer the observing principle can no longer be 

eternal which is how the Samkhya system describes the relationship between the 

observer and the observed. The purpose of meditation is to then identify these two to 

liberate oneself or go beyond the context of the relative way of perceiving. 

The concepts referred to within this framework are endowed with a certain 

autonomy that is very different from how the western psychological approach views 

processes of consciousness. Typically, psychological processes are viewed (in the 

western approach) as being determined by an individual’s predisposition to act or 

perceive in a certain way, or that biases in their environment will promote or reduce 
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the adoption of such actions or beliefs.12 This contrasts with the eastern view that 

turns this around through regarding the individual as being determined by processes 

of consciousness rather than them determining the processes of consciousness. The 

ostensibly tautological or paradoxical statements for which eastern philosophy is 

renowned arise due to the placement of a non-reductive role of conscious awareness 

as central, from which all other things are derived, such as an individual’s identity. I 

will show how identification is viewed in both psychology and yoga to further 

elucidate how such contradictions can arise. 

Identification 

Identification in psychology is viewed as an adoption and to some extent a 

compliance with a certain context. For instance in social psychology, the process of 

identification would refer to an adoption of the context of a group’s ‘beliefs, 

attitudes, and behaviours in order to be like them, to identify with them’ (Atkinson, 

Atkinson, Smith, Bem & Hilgard, 1990, p.756). The compliance aspect then refers to 

the process of obeying that group’s norms. In order to explain how an individual 

adopts this new system of beliefs as their own, social psychologists refer to the 

process of internalisation. ‘The process of identification then, can provide a bridge 

12 It is realised that this is a generalised statement and there are of course exceptions as in the cases of 

transpersonal approaches or depth psychology where consciousness is endowed with the ability to 

transcend an individual’s boundaries of perception. Freud’s psychoanalytic theories have also been 

described as bringing western psychology closer to the psychological processes outlined in Vedanta 

and Patanjali’s yoga sutras (Joshi, 1960, p.56). Here the id, ego and superego more closely resemble 

the autonomous nature of the constructs used to describe processes of consciousness. 
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between compliance and internalisation' (Atkinson, Atkinson, Smith, Bem & 

Hilgard, 1990, p.756). This is used to account for how changes in an individual's 

system of beliefs can become self-sustaining. If we just used compliance to explain 

how an influencing context can change an individual's beliefs, then this model falls 

short when trying to account for the maintenance of those beliefs once the original 

influencing source is removed. The process of internalisation however, goes further 

than this to suggest that a person's beliefs become self generating once they accept 

them as their own. 

If we now look more closely at the process of identification within yoga 

psychology we can see how some seemingly inconsistent views can arise. Within 

samadhi, the state of liberation, the yogin is said to identify with Brahman, the 

absolute. Because Brahman is not a finite thing that we can treat as we would an 

object or concrete system of beliefs, identification with Brahman poses its own 

problems for the individual's system of beliefs. The problem is that there is no 

context with which the self can identify. There are no boundaries within Brahman to 

define a context, and so the individual has nothing that is concrete or distinct from 

their belief system to accept as their own or internalise. In identifying with Brahman 

the yogin must therefore be able to transcend their own self identity because self 

identity is the very thing which prevents identity with Brahman. Self identity is 

viewed as a system or context that has boundaries and which forms distinctions. 

These boundaries result in the creation of finite things such as objects or concepts, 

which in the samkhya system are viewed as obstacles that stand in the path of the 

process of meditation to attain the state of samiidhi. 

This has hopefully given an idea as to how the eastern philosophical 
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framework treats the roles of the subject and object. I will examine the processes of 

consciousness described in the yoga sutras, as these serve to explain how 

observation and the relating context between the observer and observed form the 

cornerstones to later explanations of the yogin' s perceptual abilities. The yogin' s 

process of transformation of their self identity through the dissolving of perceptual 

boundaries arises due to sustained concentration. 

Samadhi describes the identification of mind with Supreme Consciousness 

and is attained through the process of dhiiranii - fixation, and dhyiina - continuous 

suggestion, to produce the cognitive trance. When these three (dhiiranii, dhyiina & 

samadhi are collectively termed trayam), are working together simultaneously then 

this is called Samyama. Samyama describes an advanced state of meditation in 

which there is continual fixation within awareness or observation of the object of 

s~ggestion'~. This is subtly different from the typical view that we become aware of 

things (i.e. our observing capacity discovers objects through an awareness of them). 

In the advanced meditative state the objects of suggestion produce their own 

awareness 

This process of Samyama describes how the yogin should develop the power 

of what Westerners call intuition and forms the basic steps for the cultivation of 

further development. The main barriers that stand in the way of this development 

have been termed by Mishra as the three destructive driving forces, Vyutthana, 

which describe the mind's state as wandering (Ksipta), dull and preoccupied, 

l3 In this state of samyama the object of fixation is described as producing its own light which is 

consciousness. 
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(Mudhu), or distracted, (Viksiptu). This can be seen as forming part of the 5 stages of 

mental modes translated by Sinha (1964) as 'wandering (kshiptu), forgetful (mudhu), 

occasionally steady (vikshipta), concentrated (ekgura), and restrained (niruddhu).' 

Here concentration and restraint are not seen as destructive but rather as helping the 

yogin to develop. 

Here the truth of anything is attained not through the discovery of things 

which may falsify or negate truth, but through the refinement of the observing 

mechanism, chittum. These perceptual processes that exist (which are also termed 

mental modifications) serve as the intermediary between the information that we 

receive from our senses and our minds. To aid this process, the different faculties of 

our perceptual mechanism, chittum, is comprised of the following: 

Manah - mind consciousness 

Ahamkiira - ego consciousness 

Buddhi - superconsciousness 

Munuh is primarily seen as the processing centre for all the information 

derived from the senses and is said to consist of two types of thinking, the analytic 

and synthetic. Ahambra on the other hand is activated when our desires are not 

achieved or where an expected object is not attained, in the production of image 

formation. Its main aim is to arrive at truth which is defined as what exists for 

Ahamkiira, i.e. what comprises the context within which it perceives, for example 

waking or dreaming or deep sleep states. Buddhi is then seen as the arbiter of 

'conditional or unconditional truth' where the perception from a waking state is seen 
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by Buddhi as being only relatively true. In this sense Buddhi has the capacity to go 

beyond the context of what constitutes our relative perception. 

As far as there is an awareness of the subjecdobject distinction, Manah and 

Buddhi are both unaware of such a distinction. However in Manah’s case this is due 

to ignorance whereas for Buddhi this is attained through the refinement of 

consciousness. This is an important point to consider and is reflected in different 

ways throughout the yoga texts. 

The method of identity of ego with Self is described in the following 

aphorism, and I have given the complete aphorism here as an example of how one is 

formed from the different Sanskrit words and in turn broken down for description by 

the translator. 

rn Tasya saptadhi prtinta-bhumih prajnii. 

Tasya - his (of the discriminative yogin) 

prajni - intuitive knowledge (is developed) 

Saptadhi - through seven 

prdnta-bhumih - stages 

w The yogin’s intuitive knowledge is developed through 7 stages. 

These seven stages have been described by Mishra as follows: l 4  

14 The reader should recognise that these descriptions are generated by Mishra, they were not derived 

from the sutras themselves, but still however serve to inform as a helpful description of the general 

practises that a yogin undertakes. 
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1) There is complete knowledge of suffering. 

2) The causes of this suffering are known and removed. 

3) KaivaZyam, Niwa'nam is realised through discriminative knowledge of 

samiidhi. 

4) The means of discriminative knowledge is understood. 

5) Chittam, thinking substance, relinquishes authority over Self. 

6) Self is united with Purusa, Brahman, through the dissolving of the gunas. 

7) Self becomes identical with Purusa, Brahman, beyond cosmic forces, gunas. 

(Mishra, 1973, p.260) 

There are some contradictions which occur at the level of the Self, for 

instance a meditative state can be considered to be a dynamic and 'fluid' state 

compared with our everyday, normal state of consciousness. When experiencing the 

meditative state though, there is no external state with which to refer in order to 

assess any changes. It is therefore experienced as a calming, or stilling of the mind 

which is apparently contradictory with the dynamic concept. This I believe is due to 

whether we are looking from the outside or inside, exo and end0 perspective, of the 

system. This change in perspective or context is something which the sutras go into 

in great depth and offer different insights as to the source or cause of change as the 

interaction between Purusa (observing principle) and Prakriti (the observed). These 

changes which manifest in our minds (chittam), are described as being the result of 

cosmic forces or gunas which shall be dealt with later. For now though I will 

describe how the problem of change has been dealt with by Western philosophers in 

order to later introduce the area within the sutras that describe changes as occurring 

in the perceptual mec hanism . 
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Causality and change 

The problem of change and motion are deeply rooted within philosophy and 

originated in the west with Heraclitus and Parmenides who lived around 400 B.C. 

Heraclitus thought that everything was in a constant state of flux, which resulted in 

the famous maxim that ‘you can’t step in the same river twice’. In Heraclitus’ world 

where ‘everything changes but change itself‘, the problem becomes not of how to 

define objects, but rather to observe the process of evolution. Parmenides on the 

other hand, whose student (and lover) was Zeno, concluded quite the opposite from 

this. His maxim was that motion is impossible and this was achieved by asserting 

that ‘Being Is’ and ‘Not Being is Not’ (Palmer, 1988). For motion to occur, Being 

would have to move to where Being is Not, and as there isn’t a place where Being is 

Not, this results in the impossibility of motion. 

Through the method of ‘reductio ad absurdum’ where the logical premises of 

an argument are shown to be absurd or to contradict, Zeno went on to logically prove 

that motion is impossible. In Zeno’s famous paradox Achilles never overtakes the 

tortoise because he has to firstly cover half the distance between himself and the 

tortoise, which in itself is comprised of an infinite amount of subdivisions of space 

or time between the two racers. These problems however have since been subject to 

much scrutiny, the most in depth of which is McTaggart’s theories of time. 

McTaggart goes as far as to suggest that anything that we consider to be existent 

cannot ‘possess the characteristic of being in time’ (McTaggart, 1993). E nothing 

that exists can be considered as being temporal, then McTaggart concludes time 

itself is unreal. This assertion stems from the postulation of two sorts of time, an ‘A  
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series’ of time that is constituted by a position which runs through the past, present 

and future, and a ‘B series’ of time formed from a position running from earlier to 

later. These two series form very similar positions to an exoperspective (A series) 

and an endoperspective (B series), and from the observer’s point of view a 

contradiction occurs when there is a change from the observer’s point of view 

relative to the observed event? To clarify the inconsistencies relating to A & B 

series that this change can produce, McTaggart refers to Bertrand Russell’s 

definition of change, which is expressed as follows: 

‘Change is the difference, in respect of truth or falsehood, between a 

proposition concerning an entity and the time T, and a proposition 

concerning the same entity and the time T’ ,  provided that these 

propositions differ only by the fact that T occurs in the one where T’  

occurs in the other.’ 

(Russell, 1903; cited in McTaggart, 1993, p.27) 

The perception of the passage of time can perhaps provide further indicators 

as to the nature of our perception in terms of the distinction between the subjective 

and objective. If someone begins to fail in the task of paying attention to what is 

McTaggart’ s logical argument for these inconsistencies asserts that the B series of time presupposes 15 

the A series of time. When observations of an event within the A series are made at different times 

within the B series (i.e. earlier or later), then contradictions can arise between the exo and end0 

perspectives. 
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going on around them a jump in time may be noticed when consciousness is fully 

restored. Graham Reed has argued that what the percipient of the time gap describes 

as their ‘failure to register a period of time is really a failure to register a series of 

external events which would normally serve as [their] time-markers.’ (Reed, 1987, 

p.67). Furthermore, our notion of the individual self is inextricably linked with our 

notion of time. Here the self takes the role of the continuity that is perceived between 

experiences. 

According to the sutras consciousness is in a continuously dynamic state or 

‘continuous stream’ (Sinha, 1964, p.80). Any thoughts are abstractions from this state 

into static form. If the process of self-analysis is one of resolving boundaries that 

exist in the mind through meditation, then awareness of progressively deeper states 

would manifest new material in terms of what the &f is consciously aware of. 

Equally the process would be confirmatory in that it would be a process of 

identifying with the original, changeless, Self, that the self is derived from. If the 

system is in constant change, the change would not be noticed. 

Pakriti forms the empirical world, and in so doing is beyond the relative 

existence. It is also a dynamic state, yet no transformations occur in this state 

because of an equilibrium of opposing forces. If this balance is disturbed then 

change exists. On the other hand, Purusa is unchanging and is identified with the 

Self, or characterised as the changeless witness. 

The ego or self is ever-changing and is the result of the reflection of Purusa 

in chittarn. As buddhi forms the basis of the individual self, the ‘mutual reflection of 

Purusa and Buddhi’produces the temporal continuity we know as ‘I,. Here we can 

view knowledge as being the ‘reflection of Purusa in buddhi’ and that the empirical 
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"I" can be then regarded as a 'by-product of the mutual reflection of Purusa and 

buddhi' (Mishra, 1973, p.58). The perceptual mechanism chittam then provides the 

basis of the ego when Purusa is reflected in it where, 'this reflection of Purusa in 

chittam appears as the ego or the self because it discriminates self and not-self' 

(Mishra, 1973, p.38). Ontologically speaking, the yoga philosophy does not fall into 

a form of solipsism because of its views regarding matter as not being dependent 

upon mind, but rather the objects of both are produced by a common source. Within 

section 4, aphorism 16 deals with the idealist versus realist debate. Here objects are 

not seen as being dependent upon the mind for their existence. Any object of 

perception is said to be produced by the different combinations of the gunas. 

Mind and Matter 

The yoga sutra holds the view that mind and matter are part of an unmanifested 

original substance, avyakta. (noumenon) 

Avyakta is comprised of three different cosmic forces, or gunas. 

The word guna is generally taken to mean a 'property or attribute' (Taimni, 

1981), and the gunas are viewed as acting as the fundamental forces of change. 

Things are produced and develop through the interaction of these gunas. Depending 

upon the type of guna that it is acting, matter or mental phenomena will develop 

accordingly. Sattva is the form that something is 'striving to realise' (Mishra, 1973, 

p.27). One could describe this as resembling Plato's ideal Form which Plato 

described within many of his philosophical work including the Republic using the 

allegorical 'myth of the cave' to which I will refer shortly. 
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Prakriti is when the gunas are in equilibrium? This state can be described 

as being devoid of all characteristics, indeterminate and indefinite and as having 

undifferentiated homogeneity (Mishra, 1973, p.30). Mishra goes on to describe 

dualistic or relative views as arising due to the 'conglomeration of Self and not-self.' 

The content of this process is the way in which we perceive. Examples that are given 

of this are 'love and hatred, rajoguna and tamoguna, passion and delusion.' 'Sattva is 

the sense of a thing which is to be realised. Tamas is inertia which constitutes mass 

of a thing and presents obstacles to its realisation. Rajas is the force by which 

obstacles are overcome and the essential form of a thing is manifested' (Mishra, 

1973, p.24). 

It is the very action of the gunas that gives the appearance of the changes 

within consciousness. The misattribution or false identification with individual mind 

and Purusha (Purusha is the phonetic translation of Purusa) is then said to give rise 

to this, without being causally connected to the activity of the gunas. 

'Without Purusha there could be no Prakriti. This is not the simple 

idealistic and phenomenological standpoint summarized in Berkeley's 

famous dictum, esse est percipi, "to be is to be perceived". Rather, it is 

closer to the recognition grounded in Newtonian mechanics that, should 

the universe achieve a condition of total entropy, it could not be said to 

exist, for there would be no possibility of differentiation in it. Nor could 

its existence be denied. The presence of Purusha, according to Samkya, 

is as necessary as is its utter lack of content.' - (Iyer, 1988, Jul) 

l 6  The presence of Purusa is what makes Prukriti change. 
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With regards to our individual choice in terms of fate and free will, it is 

recognised that we have free will and can act according to our own will. We are not, 

however, free from the consequences of those actions. These consequences are 

known as karmas. The different types of karma which are said to exist have been 

described by Taimni (198 1, p.321) as follows. 

The karma that an individual has specific to the present incarnation : 

(Priirabdha karma) 

The total amount of karma that an individual has accumulated 

throughout their lives that still has to be resolved : (Samcita karma) 

The day to day karma : (Kriyamiina karma) 

It is interesting to note that if one focuses upon these karmas through the 

process of Samyiima (as described earlier, as continual fixation within awareness), 

then one is able to perceive portents such as the time of one’s death or extraordinary 

happenings that involve changes with respect to the self, the other and the absolute 

and are termed in Sanskrit as follows:- 
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Adhyatmika - describes changes to the individual’s mind or body. 

Adhibhavtika - describes objective changes in the environment or 

universe. 

Adhidaivika - describes changes that occur at the divine level where 

one may perceive angels saints, gods or heavenly worlds. 

(Taimni, 198 1, p.27) 

This affords the position that the procession of time is not a necessity with 

respect to the individual observing it. From within the system, i.e. in the state of 

Samyama, the individual can obtain knowledge of events that are to happen, i.e. at 

some point in the future. From outside of that system or state, the framework of past, 

present and future can be restored and the contradictory nature of this information 

becomes apparent, that events concerning the world need not necessarily be 

encountered according to an objectively defined temporal sequence of events or time 

series. This reflects the position that Samkhya attributes to the objective world where 

it is far more important to realise the awareness of that which we consider to be 

external or internal rather than focusing upon one as distinct from the other. (These 

general orientations are termed Pratyak Cetanii for inward turned consciousness and 

Pariinga Cetanii for outward turned consciousness, the cause of which is termed 

Viksepa or distraction; Taimni, 1981). The eastern view of the objective world ‘is 

composed of atoms and elements and consists of the powers sensation, action, and 

thought’ (Mishra, 1973, p.38). Added to the novelty that thought is considered part 

of the objective world (in the sense that thoughts themselves can be form the objects 
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of observation), this philosophy also endows the objective world with a purpose. l7 

Instead of being seen within a reductionistic framework, cause and effect are viewed 

within samkhya philosophy as higher or lower forms of evolution. Evolution and 

involution are seen as the way in which to explain the constantly changing world and 

it properties, providing an inherent teleological approach to causation. 

Western Philosophy 

In order to give some comparison to the ideas expressed in the sutras I will 

give some examples of western philosophy, which may serve to highlight any 

similarities or differences. One early commentator on Patanjali's description of the 8 

limbs of yoga'* describes the yoga process of development as analogous to the 

education process, something that Plato refers to in a similarly teleological manner. 

The author Dutt describes the education process as the ultimate manifestation of 'the 

perfection which is already in every being' (Dutt, 1956, p.74). This goal oriented 

nature of the individual is similar in process to the concept of self-actualisation or its 

equivalent, which has been discussed by other theorists, e.g. Jung, Maslow, Rogers 

and Allport (Kuppuswamy, 1976, p. 131). 

17 The yoga sutra describes the purpose of the objective world as being to lead the individual from the 

identification with individual self, jiviitman, towards Cosmic Self, Paramiitman, Brahman, through the 

means of experience. 

* Yama [restraint], Niyama [binding observance], Asana [posture], Pranayama [regulation of 

breath], Pratyahar [abstraction and withdrawal from the senses], Dharana [concentration], Dhyana 

[contemplation] and Samadhi [complete meditative absorption], the last three of which describe the 

state of Samyama. 
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In the myth of the cave Plato presents an allegory of his philosophy that 

portrays prisoners manacled and facing the back wall of a cave looking at shadows 

upon the wall. Here the shadows are cast by the light of a fire upon objects that 

people are carrying behind the prisoner’s backs. The shadows and echoes of the 

people are what the prisoners accept as their world of experience as they have never 

been able to see these things directly. Plato has Socrates imagine what would happen 

should the prisoner be unchained and turn around to see these things for the first 

time. Firstly his eyes would be blinded by the bright light of the fire and the prisoner 

would prefer the comfort of the deceptive yet pleasant shadows. The rugged ascent 

out of the cave represents Plato’s analogy to the education process until the prisoner 

walks free of the cave and sees objects made visible through the sun’s light and 

finally the sun itself which is Plato’s allegory of enlightenment. 

The simile of the line in figure 5 portrays an ontological framework and its 

corresponding epistemology. Here the state of being and associated state of 

awareness that an individual finds themselves experiencing follow the stages 

portrayed within the myth of the cave. 
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Figure - 5 Plato’s philosophy 

p i z q ,  
I 

i 

PureReason The Forms The Intelligible World 

Belief Particular objects The Visible World 
Understanding Concepts 

Coni ecture Images 

Ontology 

The state of conjecture portrays a state where images are mistaken for reality, 

whilst belief focuses upon a particular object. These two states are depicted by the 

prisoners watching the shadows on the wall of the cave and then the objects that 

were being carried behind them creating those shadows. Knowledge however, is not 

considered to be attained within these states, as they still reflect the realm of opinion 

and are this subjected to the vagaries or inherent uncertainties contained within sense 

perception corresponding to the visible world. It is only when the individual steps 

into the theoretical level that understanding is considered possible, where inductive 

claims based upon empirical observations are not viewed to derive theories but 

instead they are expressions or images (shadows) of the Forms that create them. 

Critics of Plato’s philosophy that centre on the postulated existence of ideal 

forms include his own student Aristotle. Aristotle’s argument asserted that if the 

essence and cause of a thing is its ideal form then how can the ideal form and the 

object in question exist in different worlds. The general argument is that Plato 

derived his notion of Forms from the idea that types or the Form of a thing ‘exists 

independently from whether or not there are things of that type’ (Bostock, 1995, p. 

628). 
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This type of criticism I believe misses the heart of Plato’s philosophy in that 

all truth is viewed as being derived from within (i.e. from the soul). For the 

individual to attain knowledge of such truth then this involves a process of 

uncovering it rather than verifying it or deriving it from external sources. Here 

knowledge is akin to recollection, which is claimed by some to contribute to Freud’s 

formulation of the unconscious (D. Palmer, 1988). This then raises the question as to 

what it is possible to attain knowledge of. 

Because in chapter three I briefly discussed Husserl’s representation of the 

epistemological within the phenomenological process I will now turn to the other 

side of Plato’s simile of the line by discussing Hegel’s phenomenological 

perspective of the ontological. Hegel (1 770- 183 1) focused upon, in his dialectical 

logic (where thesis and antithesis, opposing frameworks, are resolved into a 

synthesis), existence and non-existence or being and nothing. The synthesis of the 

opposites ‘being and nothing’ according to Hegel is the notion of ‘becoming’ 

(Hegel, 1977), where each side of the dialectic is viewed as being required in a 

teleological sense to unite into the synthesis. Through this process Hegel came to the 

conclusion that absolute idealism is in fact necessary to adopt because ‘the only 

thing that is real is the absolute idea, which is Mind, knowing itself as all reality’. 

Kant also believed in a framework of idealism where we perceive everything 

that we can know of through the categories such as space, time and substance. 

However, Kant’s idealism differed with respect to things existing in and of 

themselves beyond these categories which we cannot gain knowledge about which 

he termed the noumena (whose opposite is the phenoumena). In my opinion both 

these philosophical frameworks do not challenge each other if we view Kant and 
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Hegel as referring to different 

absolute can be understood as 

expressible, which is why Kan 

styles of knowing. For Hegel, the awareness of the 

an intuitive type of knowing which is not rationally 

's rational type of knowing stops short of being able 

to have an awareness of the noumena. 

So why can't the state of Samiidhi be described by the empirical mind? To 

begin with, the state of Samiidhi is considered to be an absolute state in which 

relativity ceases to exist. For the description of anything to occur then there must be 

a framework within which to interpret what we are describing. Or as Rakesh phrases 

it, 'transcendence implies an intuitive realm that cannot be known intellectually, but 

can only be' (Rakesh, 1981, p.72). This framework must have a shared or common 

basis amongst a number of individuals if understanding or the transfer of meaningful 

information is to be successful. Through this consensus driven context, the content is 

placed as the object, which is viewed in terms of background information. 

Comparison and discrimination naturally occur as a method in which to interpret 

new information or data, which is then viewed as having autonomy from the method 

of description. To discriminate within a context then forms a boundary, forming a 

multiplicity of parts compared to the whole defined by the context. The 

discriminative view within the yoga sutras however refers to a process of no longer 

identifying with that context or seeking a perspective that transcends the original 

context. 

According to the yoga sutras then, our belief in the absolute is closely 

associated with our attention to detail. Through the specific we infer the general, yet 

also make it possible to see beyond the context that makes the individual context 

specific. Instead of the focus upon the object of attention being of primary 
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importance, it is the point of focus itself that enables the individual to see beyond 

relative frameworks of perception. Here the many ways of perceiving or interpreting 

different outcomes and events can be unified if the subjective side of the observing 

process remains constant. 

The epistemologies and associated methodologies of science and religion 

offer to us an insight into the basic goals and aims that serve towards furthering the 

level of understanding of the nature of what we perceive. Here 'yoga is not 

essentially a religious exercise, but rather a method of mental technique. Pantanjali, 

however, emphasizes resignation to God' (Coster, 1934, chapter 1). If the foundation 

of science is empiricism then I do not think that studying the Eastern approach 

stands in conflict with the empirical goals of science. Empiricism in its literal sense 

is defined as knowledge based upon experience. What empiricism does reject is that 

the mind has, pre-existent within it, concepts or ideas that are not derived from 

experience. The problem with this is that if we take it to its furthest extreme as with 

logical positivism, then we encounter Hume's dilemma in that we cannot predict that 

a system will continue acting in the way that it has done. In order to understand an 

opposing and alternative framework within which we can understand these ideas, we 

can utilise the traditional adversary to empiricism, that of rationalism. 

Rational ism and Superstition 

Rationalism in its earliest known form has been around since the times of 

Plato and Aristotle where it took the form of syllogistic inference, but its modern 

interpretation is characterised by Cartesian rationalism. This developed out of the 
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doctrines of a group of philosophers in the 17'h and 18* centuries including 

Descartes, Spinoza and Leibniz who held the view that through reason alone we can 

obtain the knowledge of the nature of what exists. This knowledge is thought to 

form a single system, which is deductive in its nature. The loose association of the 

word rationalism in its modern context, however, has been extended to incorporate 

the rejection of beliefs that are religious in nature, such as faith or any irrational 

conviction that is not attributed to reason. Within psychological research the general 

descriptions of this type of belief are termed as magical thinking or superstitions. 

The adoption of magical thinking has been proposed to occur when - 

1. The energy transfer feature is not obvious, or under conditions that 

make its observation difficult or impossible. 

2. The phenomenon is rare or appears to be rare and therefore to lie 

outside the range of the more common phenomena known to be 

governed by natural laws. 

3. The circumstances surrounding the phenomenon involve chance to 

such an extent that the phenomenon itself appears to be due to chance 

and hence subject to magical influences. 

4. Little or no control can be exercised over events, and the 

predictability of such events is slight. 

5. Psychopathological states distort the thinking process to a degree 

where fantasy and therefore magical thinking replace causal thinking. 

(Zusne & Jones, 1989, p.65) 
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Magical thinking refers to the fantastical explanations that people allude to, 

to account for discrepancies between what they think the world is like and what they 

experience. It is interesting to see how close these points raised by Zusne & Jones 

are to the perception of ostensibly paranormal events. The framework of yoga 

philosophy within this chapter has been chosen precisely because of its incorporation 

of paranormal processes into its overall system of belief. The western rationalist 

framework however stands at odds to this. 

Throughout history, as we have sought to provide explanations of nature’s 

functioning, individuals have resorted to any available framework that could give 

some explanation of the phenomena they encountered. In the face of limited 

theoretical frameworks being applied to complex events, there is typically a large 

deficit in being able to adequately determine a logical or consistent system of 

explanation. In such situations it is almost inevitable that a subjectively generated 

context will constitute some form of input into this explanatory framework. This 

forms a basis for the rationalist’s account of processes underlying superstitious 

explanations, where the emphasis is more on subjectively generated reason for an 

event’s occurrence than an externally verifiable and systematic account. Historical 

interpretations of extraordinary events such as comets or meteorites are attributed 

with supernatural or divine significance. Modem day accounts have replaced these 

with scientific explanations, which serve to justify these phenomena. It is fair to say 

though that superstitions tend to evolve and not disappear in the face of competing 

and more rational methods of explanation. The fact that a rock hurtling through outer 

space towards earth’s general vicinity might no longer be a sign from a god may bear 
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little relevance to the new interpretation that it has actually been placed upon that 

course by malevolent aliens intent on our destruction. 

One could also simply interpret superstitious behaviour as being the result of 

random reinforcement of events with certain psychological states. The theory is that 

if we inadvertently act in a certain way whilst in the presence of fortuitous 

circumstance then we will have a tendency to promote that action. One’s perceived 

ability to act in a situation can be marginally or adversely affected by one’s 

superstitious beliefs (Tobacyk & Shrader, 1991, p.1387). The belief in the power of 

an amulet or lucky talisman may provide the psychological conditions required to 

focus an athlete for example upon attaining their goal. It also may be the reaction to 

events that individuals have little or no control over (Matute, 1995). Here there can 

be good reasons to see why the displacement of blame, when events do not go in the 

individual’s intended direction, can have less of a negative impact for the individual. 

Through deferring the cause of the event away from their own actions then this can 

avoid the debilitating consequences that would occur, should the individual take 

responsibility for them (Miller & Taylor, 1995). This has led researchers to view 

superstitious behaviour as a way of dealing with situations that would otherwise lead 

to types of behaviour associated with learned helplessness (Matute, 1994). 

This is a stark contrast to the claims of the yoga sutras and framework 

provided by the Samkhya system of philosophy. The systematic concentration that 

the yogin applies to study their own mind seems far removed from the skeptical 

claims that distortions of the truth or delusional perception, especially when 

Samkhya is translated from the Sanskrit as exact knowing. So it is interesting to see 

what explanations are given for the paranormal abilities claimed to be attained by the 
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dedicated yogin. 

Paranormal Processes 

The view of paranormal powers or siddhis in the yoga sutra is as an inherent 

part of the process of developing consciousness. We can regard psi in this context as 

a by-product of the process of dissolving boundaries within an individual, attained 

through the meditative process. 'The main aim of yoga is Nirvanam, Kaivalyam 

[ultimate liberation]. Supernatural powers are an aid to that goal' (Mishra, 1973, 

p. 3 59) * 

The explanation of why we are capable of paranormal powers is given as 

being due to the Individual Mind being representative of Cosmic Mind. The terms 

parapsychological and paranormal carry with them the connotations that as fields of 

study they will become redundant once the parameters that govern their operation are 

understood. 'In Yoga, the central feature is Nirvanam, Kaivalyam, where miracles 

and magical powers are regarded as obstacles in the path of Self-realization although 

they are by-products of samadhi, Cosmic Consciousness. Yogins themselves are 

reticent about these "miracles" although they are acquainted with them' (Mishra, 

1973, p.360). 

Within the scientific framework there is the natural tendency to assume 

materialism as one's philosophical foundation. The reason for this is that scientific 

investigation revolves around the study of objects, and the most natural way to study 

objects is through examining their physical characteristics. The problem that 

parapsychology has is that it is lacking an object of study in the usual sense, which 

has resulted in many negative definitions of the phenomena under investigation. 
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As mentioned previously, the Samkhya system of philosophy holds the view 

that the effect is seen to be contained within the material cause of something, 

because without this the effect is not seen as being possible to manifest. Within a 

rational and reductionistic framework, this can be said to be a post-hoc analysis of 

cause, however where the individual’s perception is not distinct from the object of 

observation, this allows for things such as precognition to occur. Precognition may 

even be a misleading term here because the past, present and future are, in this state 

of perception, thought to co-exist so that there is a certain inevitability in the 

consequence of actions and furthermore no real difference between cause and effect. 

Because predictions are concerned with attaining knowledge about some 

future state, in this there is for the physical scientist an ordered and smoothly 

progressing framework of temporal measures that one may apply to observations, 

however in the meditative state then this is not the case. Many researchers have 

observed the sense of time distortions often associated with meditation or altered 

states of consciousness (Khatami, 1978; Koster, 1984; Thapa & Murthy, 1985). As 

far as the direction of time distortions and the association of paranormal events, 

some research findings indicate that a time contraction is associated with higher ESP 

scoring utilising ganzfeld methodology (Palmer, Bogart, Jones & Tart, 1977). A 

previous study that involved the use of Patanjali’s yogic meditation prior to and post 

ESP testing, found that participants were able to attain significantly more correct 

predictions than chance expectancy (Rao, Dukhan & Krishna-Rao, 1978). Research 

into altered states and dreams suggest that ESP is also ‘facilitated where the 

elements of orientation, expectancy, and volition are present’ (Krippner, 198 1, p. 18). 
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In terms of expectancy, we can say that if one expects an event to happen one 

sets up a kind of anticipation. But because an individual has confidence, we can infer 

that there is a distinction formed in the individual’s mind concerning the object of 

their confidence and their own self-identity. This is meant in the same sense as the 

relationship between intentionality and its goal, where an individual wouldn’t have 

an intention to reach a goal unless they hadn’t attained that goal. Expectancy or 

confidence can be regarded as goal oriented yet on an epistemological level. 

Confidence in its absolute form however (i.e. through requiring no qualifications or 

validation) can be seen as faith. If there were no vagueness or uncertainty about the 

outcome of an event then there would be no need to qualify the confidence in a 

certain outcome occurring. This is because if there was absolutely no uncertainty 

about the outcome then there could only be one possible outcome in mind. This 

shows that beyond mere expectation there exists the strength with which a 

conviction is maintained and which it is suggested that the yogin adopts to aid 

development. 

In terms of a change in state hypothesis within parapsychological research, or 

the view that psi is a by-product of a developing Self bears relevance to the 

arguments concerning Purusa. The view that subjectivity necessarily involves some 

kind of intentionality does not apply when talking of Purusa. Purusa within the 

sutras is regarded as enabling the generation of all change; however Purusa itself 

cannot be changed. It is the prerequisite for the existence of all things. 

So how can the claims of the yoga sutras help us understand or study such 

phenomena? If we look at a typical telepathy experiment as exemplified by the 

ganzfeld technique (adapted for psi research by Charles Honorton (Honorton & 
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Harper, 1974) who was inspired by the sutraslg) the commentary from the yoga 

sutras would suggest the following. ‘The percipient of telepathic messages and the 

transmitting agent must be in complete bodily relaxation, and both must have inward 

concentration of mind, withdrawal or turning away from stimuli of the external 

world. This state of mind is the same as that of the Self-realization method taught by 

Yogins ... Mind must be cleared of attention to things in order to achieve such unique 

results or experiences’ (Mishra, 1973, p.137). This in turn bears relevance to Atman, 

the main Upanishadic explanatory principle, and signifies what may be called 

consciousness for itself, without reference to any content of consciousness, yet 

serving as the inner controller of all psychosomatic functions (Kulkarni, 1978).20 So 

as the efforts of parapsychologist’s or transpersonal psychologist’s endeavor to 

understand the relationship between the observer and the observed beyond the 

Western mainstream paradigms of interpretation (J. Palmer, 1992), the yoga sutras 

can help through offering a phenomenological method and furthermore a possible 

explanatory framework. 

This chapter has presented a non-reductionistic framework incorporating a 

different yet prevalent relationship between the observer and the observed. The 

claims of the yogins reflect the standpoint that our perceptual processes are not 

l 9  Parallels have been drawn between the ‘the effects of ganzfeld stimulation and the effects of the 

first stages of Raja yoga’ (Kelly, 1978, p.24). 

2o Here the term ‘consciousness for itself may be considered similar to existentialist accounts of 

consciousness, however as Rakesh points out, ‘the existential-phenomenological approach comes 

closest to yoga philosophy, but it is contended that it confuses mind and consciousness’ (Rakesh, 

1981, p.72). 
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restricted by the limitations that reductionistic materialism asserts. For example 

knowledge of future events is not permitted if one adopts the view that information 

can only travel forwards in time. To explore in more detail these issues concerning 

the paranormal end of predictions I shall examine what parapsychological research 

has to bear on the subject. 
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Chapter Seven : Parapsvcholoeical Research 

Parapsychology tries to understand whether and how people can apparently 

ascertain information that is unavailable through any ordinary channels of 

communication. A large proportion of the population experience anomalous events 

that they interpret as being paranormal (J. Palmer, 1969). Research within 

parapsychology has addressed these claims through two main methods of approach, 

through the study of spontaneous cases and through laboratory research. Within 

these two areas there are proof and process oriented research. Proof oriented research 

aims to establish the existence of the phenomena whilst process oriented research 

aims to look at the process underlying the phenomena itself (Stanford, 1974). Each 

area of study has advantages and disadvantages, with spontaneous cases typically 

describing the range of phenomena to be studied and yet grounded upon verbal 

testimony, whilst laboratory testing utilises controlled conditions and randomly 

generated events to infer the presence of anomalous cognition. Some 

parapsychological researchers stress the importance of laboratory based work not 

becoming too distanced from the spontaneous cases that originally inspired the 

laboratory testing procedures (e.g. Hearne, 1985). 

The principal challenge that laboratory based parapsychology research faces 

revolves heavily around the issue of prediction. The repeatability problem within 

parapsychology addresses the issue of not being able to reliably predict when an 

experiment will work well or not. For an experiment to attain psi results this 

primarily involves the successful prediction of randomly chosen or generated 
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outcomes. This means that the parapsychologist’s job within process oriented 

research is to predict when, or under what conditions, individual’s predictions in 

general (in an ESP experiment for example), are going to be successful or better than 

chance would predict. If this is the case then it could be said that the process oriented 

parapsychologist’s and the participant’s roles in an experiment have some common 

ground. One is trying to predict which target is correct, the other is trying to predict 

the conditions that this will occur under. 

A prediction, by definition, is formulated prior to the observer being aware of 

the outcome of the event that has been predicted. Predictions in this sense are one 

step removed from the events themselves in terms of their ontological status, i.e. the 

predicted events exist as possible events and not actual events. The outcome of the 

event however is measured through the context of the prediction. This means that an 

event can never be measured without the presence of a context when the event has 

been predicted. So if we regard the correctness of a prediction as its ability to be in 

agreement with what we observe from reality then we have to consider that the 

predictions themselves shape the perceived reality that is observed, once the event is 

interpreted, through shaping the epistemological status of the outcome of event. 

For rational predictions to have any meaningful foundations, a regularity or 

pattern of some kind must have been observed prior to the current prediction being 

made. One expects the sun to rise the next day because we have observed this pattern 

every single day of our lives. A forecast that runs contrary to this would be deemed 

as irrational. The processes which govern the natural laws and serve to define the 

regularities which we observe within nature seem to reflect or determine what is 

normal, and also what is not normal. The latter constitutes the subject area for 
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parapsychology’s study of paranormal phenomenon (‘para’ is derived from the Latin 

word meaning beyond or alongside) which uses the umbrella term psi phenomena to 

denote such events. 

Different explanations of psi phenomena have been put forward from the 

ancient texts of Patanjali’s yoga sutras to more recent endeavours which include 

Whitehead’s philosophy of panexperientialism, Jung’ s model of synchronicity, 

Batcheldor’ s Universal Creative Principal, Stanford’ s PMIR Model (Psi Mediated 

Instrumental Response), von Lucadou’ s Model of Pragmatic Information, May’s 

Intuitive Data Sorting (IDS) or Decision Augmentation Theory (DAT). Most 

approaches to parapsychological phenomena aim to establish a relationship between 

the subjective and objective realms where theories attempt to reconcile the 

perception or experience and the anomalous event in question. Theories which focus 

upon a physical basis for psi typically try to explain how psi events can co-exist 

within the currently known physical constraints governing our universe. For example 

in the ‘balancing effect hypothesis’, Pallikari is very committed to providing a 

physical theory that does not violate the second law of thermodynamics (Pallikari, 

1993). For the purpose of this thesis I will refrain from further discussion of these 

purely physical theories because, as Stanford points out (Stanford, 1977; cited in 

Wolman (Ed.)), a physical theory must explain functional relationships between psi 

and physical processes, and this goes beyond the scope of this thesis. 

In order to address the issues raised previously in this thesis, for example the 

subjective and objective, meaning and causality, in the light of parapsychological 

interpretations I will now examine three contributions to the theoretical 

understanding of parapsychology that centre upon related issues such as meaning 
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and repeatability. These are Car1 Jung’s model of synchronicity, which he described 

as an ‘acausal connecting principal’, Walter von Lucadou’s Model of Pragmatic 

Information (MPI) and Kenneth Batcheldor’ s theoretical musings (his own words), 

on parapsychology2! These theories and models will be examined with respect to 

meaning, causality, psi conducive conditions, repeatability and the limitations of psi. 

Junp: 

Jung ’s theory of synchronicity was developed from his observations of 

meaningful coincidences, which happened to him, and patients of his. The basic 

tenets of his theory assert that there is a corresponding meaningful association within 

the individual between the subconscious and objective events that are experienced as 

a meaningful coincidence. Jung asserts that the predominant understanding 

concerning the arrangement of events within Western / rationalistic thought can be 

thought of in terms of cause and effect. Jung also offers a different perspective 

regarding the underlying principle in the ‘arrangement of events’, that is meaning. 

This has much more in common with an Eastern / holistic approach, an approach 

explored in more depth in the book ‘The Secret of the Golden Flower’ which 

Richard Wilhelm co-authored with Jung (Wilhelm & Jung, 1945). Within this book 

meaning is described as acting in the same way as Loa-Tzh Tao, from the Tao Teh 

Ching (1963). So how does Jung qualify this conceptual stance and what 

assumptions are made? In response to these questions I will describe Jung’s account 

of how chance, meaning and causation stand in relation to one another. 

The work of Christine Hardy would be a worthy addition to this list (Hardy, 1995). 21 
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The relationship between chance and meaning can be expressed in different 

ways depending upon which part of the problem one focuses. As Schopenhauer 

describes it, ‘to ascribe an intention to chance is a thought which is either the height 

of absurdity or the depth of profundity - according to the way in which we 

understand it’ (Schopenhauer, 1913). Chance events are meaningless for us if we 

ascribe to nothing other than chance to explain the event. The distinction between 

chance and coincidence is that chance refers to a statistical framework of 

interpretation whereas coincidence refer to actual events that we have subjectively 

connected according to some meaningful criterion. Both however contain implicit 

connotations referring to the epistemological completeness, i.e. the completeness of 

knowledge, of processes governing the causal conditions generating the event or 

events. Research that has looked into the ascription of meaning to perceived 

coincidences in controlled experimental settings found in general that: ‘The cues for 

the attribution of meaning to a coincidence are to be found in the subjective 

probability of its occurring by chance alone: the lower the subjective chance 

baseline, the greater the experience of meaningfulness’ (Brugger, 199 1, p.95). 

The intricate involvement of the subjective in the formulation of perceived 

coincidences then is accounted for by Jung in the following way. ‘Meaningful 

coincidences - which are to be distinguished from meaningless chance groupings - 

therefore seem to rest on an archetypal foundation’ (Jung, 1955, p.34). An 

introduction of archetypes reveals Jung’s architecture of the Self as providing an 

explanatory framework upon which synchronistic phenomena sit. The ontological 

basis of these archetypes is explained through analogy to the forms. 
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‘The archetypes ... as a priori ideal forms, are as much found as 

invented: they are discovered inasmuch as one did not know about 

their unconscious autonomous existence, and invented inasmuch as 

their presence was inferred from analogous conceptual structures. ’ 

(Jung, 1955, p.59) 

The inference process refers to how the individual perceives such material 

through a certain context that inherently limits their understanding of what they are 

observing. As ‘a causalistic explanation of synchronicity seems out of the question’ 

for the reason that ‘it consists essentially of “chance” equivalences’, then we have a 

further problem in determining the underlying states that may produce synchronistic 

phenomena. This, Jung states is because, ‘its tertium comparationis rests on the 

psychoid factors I call archetypes. These are indefinite, that is to say they can be 

known and determined only approximately. ’ 

In order to explain what Jung is implying when referring to the archetypes it 

is perhaps necessary to further elucidate Jung’s structure of the psyche and see how 

the archetypes stand in relation to this. For Jung the psyche exists in a holistic 

nature, comprised of more than the sum of the individual’s experiences. The 

structure of the psyche is regarded by Jung as being formed of consciousness, 

personal unconscious and the collective unconscious. 

Figure 4. Representation of the psyche 
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Consciousness 
Ego 

I 

Unconscious 

Taken from Cox (1 979, ‘Analytical Psychology’ (p. 157) 

From the diagram it can be seen that the ego is the centre of the individual’s 

consciousness; it also acts as a psychological barrier against the unconscious, letting 

in information on a selective basis only. According to Jung much of the material 

present in the depths of the unconscious would create too much damage to the 

individual’s psychological health if allowed into their consciousness. The personal 

unconscious is formed by ‘forgotten, repressed, subliminally perceived thought, and 

felt matter of every kind’ (Jacobi, 1942, p.6). This information is usually repressed 

or forgotten by the individual, yet the pervading nature of emotionally charged 

material means that the individual’s thoughts and actions in everyday life can be 

influenced. This influence is the basis of a complex, which in some sense has its 

own autonomous existence in the personal unconscious. 

Collective Unconscious 

The underlying driving force behind these variations and the origin of the 

influencing manifestations are derived from the collective unconscious. The 

collective unconscious transcends and encompasses the other levels of consciousness 

of which the average individual is aware. In essence the other forms of 
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consciousness are comprised of this predetermined natura influence which 

formed of ‘inherited presuppositions’ (Jung, 1929, p. 1 12).22 For Jung then it is the 

collective unconscious that the opposing sides of the material and spirit find a 

mutual sanctuary to exist in, where the phenomenological and anti-realist 

perspective holds true, yet at the same time the commonalties of the ‘types’ of 

individual experience exist. In order to clarify this so as not to be misunderstood 

Jung often referred to the collective unconscious as objective. This description of it 

as objective emphasizes the objective nature of the subjective material present and 

how it relates to and mirrors the individual’s life (in a macroscopic sense), on the 

level of the individual’s current conscious state, in the sense of the interaction 

maintained in the perceived physical world of reality. In relation to the subjective 

then, Jung’s view is that the objective does not depend in any way upon it. The 

constitution of the objective nature of the collective unconscious is not controlled by 

the conscious mind of the individual, and thus free to influence and manifest in 

people’s lives without hindrance. 

Arc het wes 

The nature of these manifestations depends upon which archetype is 

functioning or active within the individual. The archetypes are considered to be ‘the 

fundamental source of energy of the human psyche’ (Cox, 1973, p.140). The main 

archetypes are the Persona, Shadow, Anima, Animus, Great Mother, Magician, Old 

22 The term ‘inherited’ implies an organic basis, this is a subject area that Jung could gain no 

empirical data for in his era, yet it is a subject matter which touches upon the very core of present day 

philosophy, psychology and physiology. 
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Wise Man and the Self. I do not wish to go into the details of these archetypes fully, 

yet I will try to show how they are proposed to exist and operate within the 

individual’s psyche to give the reader an indication of to how they may manifest 

which pertains to the synchronistic experience. 

According to Jung, the Persona is that part of the individual which is 

superficially present to enable them to relate to the world. It can formulate their 

expectations and the general mode through which they ‘should’ in their terms 

operate. This can have repercussions however, as it can often be developed at the 

risk of denying the development of other areas of consciousness. The Shadow could 

be considered as the primitive, natural and uncontrolled unconscious side of the 

individual, which is often repressed due to its impulsive nature. In effect this 

archetype forms part of the personal unconscious and the more repressed it is, by 

whatever restricting factors, the more pervasive this archetype will be to the 

individual. The Anima and Animus represent and are expressed as the unconscious 

feminine and masculine sides of men and women respectively. Just as the Shadow is 

expressed as the same gender as the individual, the Anima of the man dictates the 

experience, and becomes tangible when that individual interacts with the opposite 

sex. The Great Mother is the representation of the origin of the individual in a 

transcendent manner that can be expressed in an earthly, feminine and caring sense, 

which is portrayed by the physical existence of life within all of mankind. The 

Magician on the other hand commands the masculine facets that correspond to the 

Great Mother’s role in the psyche, where the power of thought resonates in the 

gaining of knowledge and understanding of absolute truth. The Old Wise Man 

represents wisdom to the individual and may appear to the individual through 
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dreams like the other archetypes, and can impart knowledge or understanding 

through such appearances. 

The centre of totality of all aspects of consciousness can be thought of as the 

Self. It is a state towards which all individuals develop, reflecting the inherent 

positive nature of man. The process by which they achieve this state is the process of 

individuation (Jung, 1953; 1959a). Just as Freud maintained that infantile sexual 

experiences remain the driving force for the individual, Jung stressed the importance 

of the spiritual nature of man, and how it is expressed within the psyche. Jung 

carefully observed the religious functioning of the individual throughout many 

different cultures and civilisations, and these observations led him to believe that 

when the individual is sufficiently aware of the nature of their psyche, they are ready 

to realise their potential. This awareness must involve a transition whereby the 

omnipotent tendencies of the individual must be relinquished, in order to bring about 

this state of wholeness. 

The relevance of Jung’s work to the individual therefore seems to apply no 

matter what stage of development the individual is currently experiencing. In this 

way Jung stresses how complexes and neuroses etc. can be resolved by looking at 

the individual’s present situation as well as by just understanding childhood 

experiences. This differs from the views of Berne’s Transactional Analysis and 

Psychoanalytic thought where the emphasis is placed on past experiences, and 

moves on from that point (Corey, 1991). 

This level of depth psychology is however beyond the scope of laboratory 

based research, where the participant is not expected to provide such information 

due to its possibly sensitive nature. With respect to a task involving predicting 
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randomly generated targets, as one would find in a typical parapsychological 

experiment then Jung asserts that the participant’s subjective involvement is 

activated for the following reason. ‘In Rhine’s experiment it is the “impossibility” of 

the task that ultimately fixes the subject’s attention on the processes going on inside 

him, and thus gives the unconscious a chance to manifest itself (Jung, 1955, p.35). 

Once engaged in interpreting information and expressing these subjective states this 

allows the subjective biases or patterns of response that we would expect to manifest 

in such a task. This is explained by Jung in the following manner. 

‘The archetypes are formal factors responsible for the organisation of 

unconscious psychic processes: they are “patterns of behaviour.” At 

the same time they have a “specific charge” and develop numinous 

effects which express themselves as ufects.’ This intensity is also 

what gives rise to ‘unexpected or otherwise inhibited unconscious 

contents [which] break through and find expression in the affect.’ 

(p.29) 

Whilst the unconscious content of participants was not recorded in the 

experimental part of this thesis the subjective biases were and results showed within 

pilot testing that different levels of confidence produced different levels of hit rates. 

The point made here is that if an experimenter rules out such interactions U priori, 

because of what mainstream science deems possible, a biased and limited account of 

interactions between the observer and observed is all that can be reported. Jung gives 

a critical account of the assumptions that mainstream science makes with regard to 

anomalous phenomena. Here ‘the so-called possibility of such events is of no 
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importance whatever, for the criterion of what is possible in any age is derived from 

that age’s rationalistic assumptions. There are no “absolute” natural laws to whose 

authority one can appeal in support of one’s prejudices’ (p.9). Jung is well aware of 

the distinctions that are imposed through our interpretation when perceiving events, 

where he holds the view that ‘it is not possible to sift the empirical material without 

a criterion of distinction’ (p. 1 1). And therefore for the causal interpretation of chance 

then ‘as soon as we come to deal with the problem of chance the need for a statistical 

evaluation of the events in question forces itself upon us’ (p. 1 1). 

In order to clarify the types of information that are perceived then it is useful 

to introduce the concepts of hypothetical versus realised information. I propose that 

hypothetical information is information that is conditional upon criteria beyond the 

individual’s perception, whereas realised information is ggt conditional upon criteria 

beyond the individual’s perception. For example when we are told something by 

somebody else, the truth of their statement is conditional upon that person being 

correct, or not being delusional. The distinction formed here regarding hypothetical 

and realised information casts light on the distinctions between knowledge and 

understanding. This difference is also utilised by von Lucadou in his formulation of 

the Model of Pragmatic information, where the information isn’t regarded as having 

a passive involvement with the individual observing system, but actively changes it. 
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The model of Dramtic information 

In understanding the model of pragmatic information it is perhaps best to 

first understand the nature of the measurement process in complex systems. The 

model of pragmatic information can then be seen as a framework in which we can 

describe changes to and information transfer between such systems. 

In order to describe the state of a system at any given time a measurement 

must be taken. However, the description of a complex system is not deterministic 

because of an inherent lack of information when these systems are measured 

(Penrose, 1994). Lack of information occurs because when a measurement is taken 

from a system then the measurement process itself 

subsequent measures are affected. Simultaneous 

observables are therefore not possible. 

changes the system and so 

measurements of different 

In complex physical systems such as quantum mechanical ones this 

phenomenon results in an uncertainty relationship called the Heisenberg uncertainty 

principle. Complementary variables such as the energy level and the position of a 

particle cannot be measured simultaneously; indeed these attributes are said not to 

have a concrete existence until the system is measured. In parapsychology the 

observational theories of psi (Walker, 1974; Schmidt, 1975; Mattuck, 1977; 

Houtkooper, 1983), stem from these findings in quantum mechanics23, which show 

23 A quantum mechanical approach to parapsychology is used in two main ways. The first relates to 

parapsychology’s use of Random Event Generators, (REG), as the target to be affected, (as in the case 

of micro-PK research), and as the target selector, (as in the case of ESP research). This is because the 

REG, if it is truly random as opposed to pseudo random, operates by counting radioactive decay, 

277 



that the wave function of a quantum object collapses only when observation of that 

object occurs. The wave function is a probabilistic term that describes the likelihood 

of a particle’s position. This means that we cannot know the state that a particle is in 

until we observe it and collapse the wave function. Until that point the particle is not 

attributed with having a definite position; all that it has is a tendency / probability of 

occurring in a certain region. 

Within psychology, methodological steps are taken to try and minimise 

effects that manifest when a complex system, such as our perception of an event, is 

involved in a recursive and dynamic situation. This is a prevalent type of situation, 

which occurs whenever participants involve themselves with repeating events or 

tasks. If, for example, a pmicipant is asked a number of questions or is asked to 

complete a series of ratings using a Likert scale, randomisation of the stimuli is used 

to reduce the presence of ordering effects. 

Pragmatic information differs from linear, Shannon type information (see 

p.85) because it accounts for the changes that are produced in the system after the 

information has been received and acted upon. The advantage of using a system 

theoretical perspective is that it also side-steps the problem of reductionism 

(Lucadou & Kornwacks, 1983a). Lucadou introduces the term ‘reductionism by 

correspondence’ to describe the concentration of information, as opposed to the 

which is a process that occurs at the quantum level. The second use of quantum mechanics is as a 

model or framework through which parapsychological data is interpreted which pertains to the model 

of pragmatic information, asserting an isomorphic structure between quantum and psychological 

systems. 
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subsuming of information in normal reductionism, (reductionism by 

interdependence). The concentrated information does not stipulate the direction of 

reductionism as classical reductionism does, it merely states that less information is 

needed to explain a greater amount of data. 

Another advantage of using systems theory is the good heuristic potential that 

it provides when dealing with open and closed systems. It is perhaps best to look at 

these systems on two levels. The view from within the system, known as the 

endosystem, is described as boundaryless (Atmanspacher, 1994). It is only when we 

impose an external viewpoint (exosystem), from which to view the observed system, 

that it is possible for a closed system to exist. This means that it is only through our 

interpretation of a system that distinctions are formed. They do not exist in and of 

themselves. In fact the very notion of there being an observed and an observing 

system presupposes a distinction between those two systems making the act of 

observation meaningful only from the exosystem. 

Another point, which the model makes explicit, which that to the 

endo/exoperspective distinction is that all models are created in a particular context. 

The result of this means that there are no absolutes in the system and therefore all 

systems must be described probabilistically. As well as providing a framework for 

the interpretation of an event the context of the observed system also serves as a 

boundary between the systems. According to von Lucadou pragmatic information is 

capable of reinforcing or destroying such constraints in the way that the information 

from the observed system is acted upon. Understanding the constraints that produce 

these boundaries in a system is the key to understanding how a system behaves. 
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As defined by von Lucadou, novelty and confirmation can be regarded as the 

description from the inside of the system, i.e. from the observer’s point of view 

where observed information can be experienced as being new (novel) or old 

(confirmatory) to the individual. Autonomy and reliability on the other hand are the 

description from outside of the system that define what we know about the observer 

(i.e. less is known about a system with high autonomy and more is known about for 

reliable systems). He terms the measurement of a system’s degree of indeterminism 

as its autonomy and also proposes that the less we know about operational 

parameters of a system, the more of a paranormal effect it can precipitate which he 

uses to explain the reliability/repeatability problem within experimental research of 

psi. 

As von Lucadou has observed, the way in which the pragmatic information 

affects the system depends upon the complexity of that system and its capacity for 

self-referentially. Von Lucadou argues that a psi effect is an emerging property of 

macroscopic self-referential psycho-physical systems (von Lucadou, 1994). When 

the process of the generation of the structure of a system is incorporated into the 

knowledge base of that system, this creates awareness and also a greater propensity 

towards habituation. However pragmatic information is conveyed in terms of 

meaning as such only during the transmission of information. Once habituated to, 

the intensity of the meaning no longer creates anything new, or alters the structure of 

the system in any way. This creates a conditioning within the individual until new 

information, which encompasses or undermines the prior information is experienced 

by the individual or system. This has direct implications for the process of learning 

and paradigms of knowledge. There is however is the problem with the fallacy of the 
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paradigm, where the whole process of interpreting information within a paradigm is 

still linear and heuristic. When paradigms are questioned new information is 

constantly transcended and applied within an ever changing dynamic knowledge 

base of an individual. The fundamental mistake is to get caught up in the ideas or 

things conveyed through the transmission of information. In this state, ideas, 

concepts or those things that exist in the world of res extensa are of primary 

importance and only remain hypothetical to the individual, until the order or patterns 

of structure in relation to the self is seen within the complexity. In terms of the 

terminology utilised by the philosophy of yoga, this can be seen as being similar to 

the process of non-attachment. 

In terms of habituation to novel events, we can be surprised by events, but if 

these events continue to happen, the context is redefined. This would result in a 

reduction in the surprise that is associated with the previously rare event. The 

pragmatic information, which is produced as the system undergoes a change, is 

measured in terms of the changes in complexity of that system. This means that 

systems (both observing and observed) that undergo good organisational closure or 

have good connections with each other and undergo change in complexity, will 

produce a greater amount of psi. Psychologically speaking, organisational closure 

describes the extent that a participant is absorbed in a psi task. The act of focusing 

the attention and becoming very absorbed with the goal of a psi experiment has been 

proposed to be conducive to allowing the possibility of statistically anomalous 

biased random data sets to manifest in the experiment (Lucadou, 1995). It has also 

generally been found that a strong participant involvement with the exercise is most 

conducive to the attainment of the desired goal outcome within a psi task. The 
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problem that many experimenters face, however, in psychology as well as 

parapsychology, is that they can never entirely be sure of what the participant is 

focusing upon, or ascribing meaning to within the experiment (Kleinhesselink & 

Edwards, 1975). 

The experimenter’s involvement within the experimental situation offers an 

added dimension for von Lucadou in terms of introducing an additional observing 

system that also may equally well interact with the object of the participant’s focus - 

the psi target. Von Lucadou asserts that it is better therefore for the experimenter to 

not observe an RNG experiment. This is because organisational closure has to occur 

among three systems, the RNG, the participant and the experimenter. However he is 

unclear as to whether this occurs because it is harder to have organisational closure 

between three systems instead of two. If this is not the case then this could also be 

useful in explaining the elusiveness of psi. If an experimenter psi effect is exerted 

this could account for the elusiveness problem due to the experimenter’s motivation 

towards their experiment. Initial experiments would tend to produce better results, 

which can then change the way in which subsequent experiments are interpreted. If 

the experiment is to be repeated this would naturally result in more confirmation (in 

the sense that they have already performed a similar experiment). As the meaning of 

a given piece of information depends upon the context in which it is perceived, it is 

important then to further clarify the way in which this context is produced by both 

participant and experimenter. After all the experimental hypotheses themselves can 

be thought of as a prediction of the overall experiment. 
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The forms of Predictions 

When predicting the outcome of an event there are two main ways to 

approach this, which I first presented in chapter one (see p. 17). There can be 

intuitive and rational forms of prediction. Rational predictions are employed in a 

statistical or normative fashion. This can be compared with the formulation of 

logical or empirical probabilities of the outcome of events. Here the future state of a 

system is predicted using information based on the entire range of possible outcomes 

(logical), or the history of the system’s behaviour (empirical). Reference is always 

made to information which is external to the event itself in determining the 

likelihood of that event’s occurrence. This comparative technique also establishes a 

context in which the event is interpreted. For example with logical probabilities the 

context is chance and for empirical probabilities the context is the history of the 

system with which the predicted event is then compared. Intuitive predictions on the 

other hand are much harder to define precisely because of their lack of reference to 

something concrete. 

This relates to the process of objectification which describes the transition 

from an endoperspective to an exoperspective on the level of models or of facts (res 

cogituns and res extensu) (Atmanspacher, 1994). Atmanspacher states that there are 

two different contexts in which scientific models can be interpreted. One is 

justification, which is concerned with ‘rational reconstructions of the model.’ The 

other is the context of discovery, which is concerned with factors which play a ‘role 

during the process of the development of the model.’ The main emphasis is on 

construction rather than reconstruction. The context of discovery is dynamic whereas 

the context of justification is static. They are both exoperspectives in terms of them 
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being descriptions of the events themselves. Thus ‘the transition from participation 

to description.. . corresponds to a process of objectification’ . 

Within science, the theoretically driven approach reportedly follows the 

rational route where justiJication is sought, through employing hypothetico- 

deductive predictive processes to determine the outcome of an event in order to 

objectify or elicit a description of that outcome. As mentioned previously this 

typically involves the application of controls to create idealised conditions within 

which to test the hypotheses. In the case of bottom up research, the discovery of new 

evidence should involve the process of data collection and hypothesis formulation 

and subsequent testing in order to ascertain patterns or rules governing the data in 

order to provide an objective description of the observed data set. However this 

process (of objectification and repeat testing in order to provide conditions necessary 

for objectification) could be counterproductive when attempting to create psi 

conducive conditions as is discussed in Batcheldor’s work. 

Batcheldor 

Batcheldor defines psi events in the following way. ‘Paranormal events are 

those for which there is an absence of normal causes ... and exceed what is deemed to 

be physically possible on current scientific assumptions’ (Batcheldor cited in 

Giesler, 1994, p.97). The themes running through his work revolve around the 

description of suitable conditions that are psi conducive. These are applied to the 

individual and to the scientific process itself with the central issue being the 

relinquishing of control. 
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‘I would say that science assumes (and depends absolutely on) a stable, 

lawful reality. Science is then able to explain and predict one type of 

phenomenon in terms of another within this normal reality. But in my 

view, psi phenomena are not a part of this normal, stable reality. They 

are, rather, rearrangements or reconfigurations of normal reality. And I 

propose that whatever creates them also creates normal reality. So they 

will never be explained and predicted within normal reality and also by 

science (as currently construed [1982]). The tighter (and more 

deterministic) the conditions, the less such rearrangements are possible, 

and so tight application of normal science prevents or destroys psi 

phenomenon.’ 

(Batcheldor cited in Giesler, 1994, p.99) 

The term ‘normal reality’ as used here by Batcheldor has parallels with the 

exolevel description. I believe that the endolevel of description and the associated 

non-linear methodology are ways forward that do not fall into the same traps that 

earlier, ‘Rhinean paradigmed’ research does. The above quote also shows how the 

elusiveness problem that dominates parapsychological research can be reduced by 

limiting the control that we have over the phenomenon. With regard to this 

Batcheldor states the following. ‘To put it simply, what I will argue here is that 

straight-forward methods of validation don’t work.’ The elusiveness occurs precisely 

because we are trying to repeat the phenomenon. Von Lucadou’s model would 

support this view because when the repetition of an event occurs, the ratio of novelty 
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to confirmation in the observing system contains too much confirmation. This is 

antagonistic to the production of psi because psi events are typically novel events. 

‘Thus, the law of paranormality seems to be: if anything can happen, it 

will! Or put differently: if there is freedom for it to happen, it will. But 

there are constraints - for there is never complete freedom because of the 

shadow of the past. There can be freedom in a specific area or direction, 

a “pocket,” but perhaps never ”complete” freedom. ’ 

(Batcheldor cited in Giesler, 1994, p. 100) 

Batcheldor suggests that the best way around the elusiveness problem is for 

individuals or groups to allow psi to occur (even though they cannot control it). This 

is a very similar point to Lucadou’s statement that we cannot use psi. This should 

then evolve into the development of a strong ‘track record’. Track records are 

defined as psi phenomena that sometimes stabilise into lawful patterns. Batcheldor 

states that the scientific process itself, and the way that it imposes conditions upon 

the phenomena that we study actually interferes with the generation of psi 

phenomena. He then goes on to suggest ways around this by saying that psi 

conducive conditions occur best in ‘pockets of indeterminacy, where there is an 

ambiguity of cause’(p. 101). 

Von Lucadou’s model of pragmatic information also has parallels with 

Batcheldor’s work in that they both state that psi can be explained only if we look 

beyond the individual as the source of psi. A natural result of Batcheldor’s theory is 

that it reallocates the source of psi away from Rhinean paradigms and person centred 
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approaches. This then defines the source of psi as the Universal Creative Principal 

itself. Von Lucadou’s perspective on the source of psi problem, where he postulates 

the causation of a psi event, is that only the correlation (between the subjective and 

physical systems) can be examined in order to determine whether a psi event 

happened. 

Reductionism 

The reductionistic approach24 towards parapsychological phenomena may not 

be the best-suited approach to the understanding of psi phenomena. This has been 

stated by several different researchers in parapsychology as a means of advancing the 

subject beyond Rhinean paradigms (i.e. that the source of psi is reducible to the 

individual). The hierarchical structures, or differing levels of perspective of 

downward causation, which explain and incorporate a teleological process, 

necessitate the values of the individual in question to be taken into consideration. 

Each responding level of the hierarchy in turn submits an explanatory mechanism of 

the functioning of the whole. The complementary nature of these proposed 

mechanisms is only evident when viewed with the downward causation framework, 

24 The process of reduction can be carried out in three ways according to Nickles (1980). These 

include elimination, consolidation and transformation. Elimination occurs when something if shown 

to not exist or is not possible and so can be excluded from a set. Consolidation occurs when 

something is shown to be a subset of an encompassing set. Transformation occurs when the 

description of something can be expressed by an encompassing set description. 
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as the necessary criteria for functioning are no longer deposited in reductionistic 

terms which exclude concepts such as volition (Radin, 1988). 

The theoretical stances with respect to causation discussed so far do not 

assert that there is any necessary causal determination from the subjective onto the 

objective. They rather recognise that events can be perceived at different levels of 

interpretation (i.e. psychological, physiological, subjective or objective etc.) What is 

important to recognise is that the event 13 interpreted, simply that, and not to get 

caught up in what is being interpreted or perceived. This more clearly highlights the 

role of consciousness. 

An indeterminacy of cause thus has many advantages in explaining psi. By 

its very nature indeterminacy brings about an open mind for if adhered to, it 

recognises that there is no fixed answer, and also it doesn’t require a definition of the 

source of psi. In terms of expectancy then, we can ask whether the belief in 

something necessarily means that what you experience will accord with your 

expectations concerning that belief. Here the answer is ‘no’, yet predominantly ‘yes’, 

as discussed in previous chapters concerning the confirmation bias. The switch 

between the necessary and predominant conditions highlights the difference between 

absolute and relativistic terminology. This therefore suggests that if we have an 

absolute belief in something then our expectations could be shattered somewhere 

along the way. In the case of the Sumkhyu system of philosophy or perspective of the 

yogin, the absolute is not a static belief, but is dynamic, and can thus accommodate 

change due to there being no set expectations in the first place. So what does this 

mean for psi? One could hypothesise that for psi to manifest, the individual must not 

be aware of the normative standards (in terms of rationalistic assumptions) of that 
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situation at the time that the phenomenon is occurring. The state of mind that I am 

referring to here is not the individual’s general state of mind, but rather their state of 

mind whilst actually experiencing the psi phenomenon (similar to one of Tart’s 

discrete altered states of consciousness: Tart, 1975). 

From an external or exo-perspective then a paranormal event is determinable 

(giving rise to a necessary post hoc method of validation), or maybe after the 

experience then it can be reflected upon or broken down, but not whilst it is 

happening. This interpretation is given good face validity from research conducted 

into spontaneous occurrences of psi phenomena, for example in precognitive dreams 

or waking visions the individual is usually described as being unaware of what was 

going on around them at the time. This would therefore mean that high scoring 

subjects may be those that can dissociate themselves from societal normative 

expectations. 

Hoyt Edge (1989) stresses the term ‘natural minimalism’, which argues for a 

new kind of materialism defined in terms of a holistic approach to understanding 

phenomena. The lack of reducibility to atomistic definitions centres on the notions 

that the different levels of observing phenomena, be they macroscopic or 

microscopic, are interconnected and cannot be viewed at the exclusion of the other. 

In this respect I view no real distinction between the top-down and bottom-up 

approaches to research; instead I regard the methodology of an experiment as being a 

direct expression of the theory it is representing. This negates the effects of forming 

a distinction between the subjective and objective even if there is no apparent theory 

that is being tested, the theory in this sense is the exploratory nature of the research. 
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Through the reductionistic approach though, psi has been labeled with a 

negative definition. This however is the only possible form of definition when 

reductionism is applied to a holistic concept. Batcheldor relates this directly to the 

elusiveness problem that faces parapsychology in his understanding that, ‘the root of 

the “elusiveness problem” in psi research lies in the standard negative definitions of 

paranormality and the research strategies to which they give rise’ (Batcheldor cited 

in Giesler, 1994, p. 108). By negative definitions, Batcheldor focuses upon the 

inherent constraints placed upon psi when trying to mould it to pre-existing notions 

of physical laws and scientific assumptions of reality. Science’s contradiction in this 

respect, by imposing limits on the notions of physical possibilities, deems that 

anomalous phenomena may never have a ‘normal cause’. This whilst being logically 

correct does not tell us anything about the anomalous phenomena. 

When perceiving an event, the individual must first experience it and thus 

establish evidence for the data. This evidence forms the individual’s coherency 

system through which they perceive new experiences. This phenomenological 

perspective relates to an existential analysis in that by the lights of the existentialist 

notion of consciousness there is no ‘one right way to think’, there are merely 

differing paradigms that suit best the authentic existence of the individual. As such 

then, there is no systemised order of thought for the individual to hide behind; if they 

merely accept the predominant norms then they are living, in the terminology of 

Sartre and Camus, in ‘bad faith’. Thus, on an existential analysis, there is less stress 

on the norms objectified by society, and more emphasis placed on the existent and 

the lived moments that they exist in. 
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The way in which this relates to psi processes is that each psi event is an 

extraordinary situation compared with the norms of a given society. When predicting 

‘random’ events as in ESP experiments, it is ZogicuZZy impractical, i.e. if the 

participant uses the same rational process of prediction as in the prediction of norms. 

Predicting random events using this process would thus be futile. 

As major or dramatic psi events remain to be individual (i.e. infrequent or 

atypical) as opposed to normative situations, this may also indicate the conditions 

necessary for psi to occur. This suggests that a psi process must involve the 

individual being unaware of the criterion for truth which define such normative 

standards. What this in effect states is that the individual when experiencing a psi 

phenomenon must not be aware of the normative standards of that situation at the 

time that the phenomenon is occurring. This may be hard to achieve when eliciting 

state reports in an experimental setting yet can potentially be inferred from 

understanding what is or is not normal for each participant. Other ways around this 

are to provide a situation where a change in meaning, e.g. through redefining what is 

normal for the participant and hence change the participant’s openness to differing 

possibilities opening them up to new expectancies. This approach was adopted in the 

experimental section of this thesis where the counter intuitive implicit learning task 

challenges the participant’s view of what a normal hit rate is, etc. The findings were 

in the right direction, yet not significantly so, with the informed group scoring 

slightly below chance whereas the uninformed group scored at chance levels (p. 196). 

It is also important to state the role of faith or assurance in this framework. 

For an individual to believe that they will know the outcome of an event implies a 

certain amount of assurance. With the example of a normative event such as gravity 
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the individual in every action is maintaining faith that gravity will continue to 

operate as it has done in the past. For an individual to have faith that a non- 

normative event will happen then the reason behind this isn’t at first sight obviously 

apparent. Because expectation is a function of the individual’s coherency system, it 

is intrinsically linked with the interpretation or meaning an individual ascribes to a 

situation. The individual’s coherency system is an integral part of the said meaning. 

If this is the case then whatever outcome occurs, the meaning that the individual 

ascribes to the prediction involved can be interpreted as being intrinsically linked 

with the actual generation of that outcome. The confirmation bias results 

demonstrated the internal consistency within participants’ patterns of expectancy 

added to which the perceived control over attaining the predicted outcome correctly 

was found to correlate with the participants’ expectancy of success. These results 

demonstrate the attribution of internal or subjective factors to the success or failure 

at the prediction task indicating that whilst mainstream science views such 

interactions as impossible, participants certainly do not. 

The phenomenological approach makes psi experiences per se, merely 

another information channel from which the individual experiences data that shapes 

their belief structure or coherency system. Information about a system is viewed as 

being more of a mutual transformation of both systems, i.e. the observer and the 

observed, which has direct parallels to David Bohm’s (1980) implicate order? 

25 Bohm describes implicate order as being ‘basically dynamic in nature’, which he terms the 

holomovement. From his interpretation it can be seen that this implicate order is the source of the 

unfolded explicate order, yet when existing in the latter state, all things are viewed as emerging from 
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Beverly Rubik uses this comparison to describe data that is ‘potentially active’, 

which becomes active only where meaning is drawn (Rubik, 1989). From the 

observer’s level of perspective, this information is viewed though their belief 

structures, forming different attitudes and thus shaping the information they 

experience. The question remains as to what extent this remains purely a subjective 

phenomenon, or to what extent can it be observed on an objective level (e.g. by 

correlating these attitude changes with changes in RNG data). 

From the phenomenological perspective pertaining to a participant within an 

experiment, the lack of openness to the possibility of psi’s occurrence the ‘resistance 

to psi’ or ‘ownership resistance’, in terms of Batcheldor’s (1984) terminology 

(numerous parapsychologists have also commented upon this, e.g. Tart, 1984) is 

prohibitive to psi’s occurrence. The individual is viewed as being more prone to 

setting up more rigorous conditions, and having a more rigorous perception of 

events. In von Lucadou’s terminology, this would translate to the individual having 

more of an established, inflexible or unchanging structure. Von Lucadou would 

support this view because good structural flexibility and variance within a system 

means that it can potentially react to a broader range of information and thus create 

better organisational closure. 

their existance as potentialites in the enfolded implicate state. The perceived stability of their forms in 

the explicate order arises from the dynamic flux of the process of unfolding and enfolding. As it is 

meaningless to break down the interactions between the individual electrons interacting with each 

other and also the observer Bohm terms the process of measurement and observation as a ‘ m u d  

transformation of both systems.’ 
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In each model of psi presented in this thesis, the role of meaning is 

inextricably linked with the phenomenon itself. For Batcheldor this occurs when we 

access the right state that is psi conducive and less controlling. For Jung the psi 

event occurs when there is a meaningful link between the contents of the 

subconscious and the external world. For von Lucadou the change in complexity of 

the organisationally closed systems is responsible for a psi event, but the change in 

complexity can only occur when meaningful information is transferred. These 

accounts of psi have been presented to show how previous theoretical approaches to 

issues relating to meaning, causality and chance have been expressed within a 

parapsychological framework. I shall now turn to other parapsychological research in 

order to examine how the predictive process has been studied whilst bearing in mind 

the issues raised by these theoretical frameworks. 

Expectations and psi 

Parapsychological research that has explicitly gone out to measure 

confidence is sparse. Kanthamani and Kelly’s 1974 study examined confidence calls 

with one gifted subject26. In this study the participant gave confidence calls on trials 

where they were confident of making a correct prediction (Taddonio, 1975). A 

number of researchers, however, make comments about the contribution that 

expectancy may have upon the results (Parker, 1974; George, 1984). When 

26 I am not considering here the ganzfeld procedure’s single measure of confidence used to elicit a 

ranlung of ganzfeld targets at the end of a session as for each participant there is only one trial’s worth 

of measures taken. 
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concluding his paper on a series of successful PK experiments Schmidt states, ‘The 

PIS effect appears as an anomalous correlation between the outcome of random 

events and the mental state of a human subject observing the outcome. The effect is 

only partly under voluntary control and may depend on subconscious expectations, 

wishes, and fears of the observer’ (Schmidt, 1993, p.351). 

Rex Stanford also states that ‘the reported relationships of state reports and 

ESP-task performance are compatible with the notion that changes in expectancy 

consequently to giving state reports might have affected ESP-task performance. As I 

noted in my recent review, some of the findings seem more compatible with the 

expectancy hypothesis than with the idea that state per se is an immediate causal 

factor’ (Stanford, 1993, p.355). 

In some ESP experiments it has been noted that there are different levels of 

conviction that a participant experiences (White, 1964). An extreme form of 

conviction may be expressed by a participant saying, ‘I know, and know that I know 

this is correct.’ Here White raises the question as to whether the word ‘guess’ can be 

applied to these extreme levels of conviction, postulating that the response indicates 

a different level of the psyche that is aware of the information. It is then perhaps an 

important question to ask whether extreme forms of conviction, such as absolute or 

non-existent conviction are different in type rather than of degree from normal levels 

of conviction. 

Other lines of research that have made comment upon expectancies include 

hypnotic and altered states of consciousness induction techniques. The perceived 

success of the ASC induction often coincides with expectation of success on the ESP 

test (J. Palmer, 1986). Here the focus is not necessarily upon the ASC per se but 
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rather the heightened belief that such states can manifest which in turn is thought to 

affect expectancy (Rogo, 1976). 

The experimenter expectancy effect, a la Rosenthal (1976), has been likened 

to psi itself (Grim, 1984). This is not to be confused with the research looking at 

experimenter effects per se, or experimenter psi effects. The common aspects that 

the author draws our attention to are as follows: 

‘Both phenomena go almost entirely without definition; evidence is 

essentially statistical in nature; both appear to be generalizable over a 

broad range of experimental tasks; the significance of results appears 

to vary inversely with the tightness of experimental controls; both 

show difficulties with replication; data in both cases show a decline 

effect (i.e., the effects are greater for early than later responses); and 

the pattern of negative and positive results regarding psi, which tends 

to be found by skeptics and believers, respectively, accords perfectly 

with the data of the Rosenthal effect.’ 

(Grim, 1984, p.35) 

In order to assess people’s belief in paranormal events, the sheep-goat 

measure within parapsychological research was constructed (Schmeidler & 

McConnell, 1958; 1973). Schmeidler, who devised the term, used it to describe and 

differentiate believers (sheep) from the firm disbelievers (goats). The sheep-goat 

effect is typically considered as one of the more robust psi correlates, with goats 

scoring below mean chance expectancy whilst sheep or undecided participants score 

above MCE (Lawrence, 1993). Most studies that have examined expectancy and psi 
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typically focus upon the belief aspect to this (in terms of assessing sheep/goat scores) 

and infer generalized expectancy from this rather than measuring it trial by trial. 

Many instant feedback experiments use procedures where the duration of the 

task can last from 30 seconds upwards. If the expectations of a subject are found to 

correlate with their test scores then I feel that this type of procedure does not control 

adequately for the second to second changes in a subject’s expectations. For example 

during a typical psi task using multiple trials, the subject’s expectations of success or 

failure would continuously change with the constant feedback, yet the single z-score 

at the end of the trial does not reflect this dynamic process of meaning being 

ascribed to the event. 

In terms of the confirmation bias and experimenter expectancy we would 

expect sheep experimenters to make more type 1 errors whereas goat experimenters 

would tend to produce more type 2 errors when hypothesis testing. This is a hard 

interpretation to assess because the reason for an experimenter’s belief in psi could 

well be generated as a result of experimental findings as opposed to preconceptions. 

The direction of expectancy of the experimenter and participants provides the 

framework within which the outcome of predicted events are interpreted whereas the 

conditions that are applied and information that is ascertainable of the event provide 

the method of operationalisation. Here the typical assumption is that sheep have a 

tendency to refrain from stipulating as many conditions upon the perceived event as 

goats which allows for hindsight biases. This then enables a variety of interpretations 

to manifest so that a correlation may be found, no matter how ambiguous it seems, 

between the prediction and outcome of an event. General correlations have in fact 

been found between belief in the paranormal and the occurrence of anomalous 

297 



statistical deviations from chance in test scores (Schmeidler & McConnell, 1973; 

Palmer, 1971). This however does not reveal the processes underlying the state of an 

individual’s belief system and their perception of anomalous events. For example, a 

participant may have a global view concerning the overall outcome of their success 

in a psi task; yet for each individual predictive trial their expectations or confidence 

in attaining their goal outcome may be in contrast to their general expectations. 

Expectations and the paradox of the elusiveness problem 

The elusiveness problem is concerned with the lack of stable repeatable 

results in parapsychological research. The role of expectations seems to be 

multifaceted when examined in the light of such research. On the one hand the 

spontaneous case studies (and some lab research), report on a variety of instances 

when people experience feelings of heightened expectation (intuitive hunches), that 

something is about to happen. On the other hand laboratory research suggests that 

psi phenomena do not occur according to our expectations, hence the elusiveness. I 

propose that there are different types of expectation in operation here. These are 

local versus global expectations where local expectancies have a determinate 

approach towards the data stating more specific conditions of expectancy (i.e. 

concerning more specific outcomes) whereas global expectancies act more as beliefs 

indicating general directions of expectancy (i.e. concerning less specific outcomes). 

The psi result found within experimentation (see p.179) did show a pattern of 

expectancy relating to psi where hit rates were found to follow participants level of 

confidence except for the extreme high confidence ratings. At this level of 

confidence test scores were found to drop below mean performance. In so far as the 
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peak confidence calls can be described as expressing a participant’s sense of 

definateness concerning the predicted outcome, this can be seen as fitting the above 

proposal that local expectancies are not conducive to psi. 

If psi is elusive then what does this mean? Does it operate according to our 

expectations? If it did then it wouldn’t be elusive. Contrary to this however is the 

sheep-goat effect where statistical anomalies are found in the same direction as our 

beliefs and expectations. As major psi events remain extraordinary situations (by 

definition), this may indicate what conditions are necessary for psi to occur. This 

suggests that a psi process must involve the individual being unaware of the criteria 

that establish normality for that individual. That is the individual, when experiencing 

a psi phenomenon, must not be aware of the normative standards that they would 

typically apply to their experiences, or to the situation at the time that the 

phenomenon is occurring. From most accounts of spontaneous cases of psi this 

would seem to be the case, for instance, in precognitive dreams or waking visions 

the individual is usually described as being unaware of what was going on around 

them at the time (Tolaas, 1976). This is especially true for dreams as this is a 

subjective phenomenon where the dreamer is not usually aware of this and accepts 

their surroundings, no matter how bizarre they would consciously seem. 

This shows that local or specific expectation of a psi phenomenon may be 

antagonistic to its process as the individual could never predict the exact situation 

that psi would occur unless using a psi process itself. So if the individual could 

expect a psi phenomenon to occur, then they would also have to realise the 

conditions, existing in both the present and future for this to occur. 
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The elusiveness problem forms a paradox then involving our expectations of 

psi occurrences. The sheep-goat effect would suggest that if we expect or believe 

that anomalous situations will occur then they will occur more often than we could 

expect with chance alone (Lawrence, 1993). The common report from researchers 

however, is that the effect of psi disappears which forms problems with the 

repeatability of an experiment. The elusiveness would seem to contradict the initial 

assumption therefore that positive expectations produce positive results, as 

something which can be expected, is no longer elusive. The very nature of the 

elusiveness problem is involved with the expectations imposed upon an outcome, 

which may in turn relate to other broader definitions of the repeatability problem. 

Repeatability 

One subject touched on briefly before which relates to expectancy is also one 

of parapsychology’s biggest problems, that of producing repeatable results. Before 

discussing how the repeatability problem sits in the light of parapsychology’s other 

findings involved with expectancy I will give a more detailed description of the 

repeatability problem. 

Generally, ‘the more we try to control the situation the less the probability of 

obtaining a psi effect and, conversely, the more uncontrolled the situation, the more 

favourable it is to cheating and trickery, the more favourable also to psi!’ (Beloff, 

1983, p.2). If this is the case then it provides the sceptical argument with much more 

weight as, using Occam’s razor it is a lot easier to assume that foul play is at hand, 

than to assume that there are extraordinary processes that people are intermittently 

capable of to produce such results. 
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The subject of repeatability has been discussed by Hovelmann who maintains 

that there can be some confusion whilst defining what one precisely means when 

using the term repeatability primarily resulting from mis-attributions of definitions. 

Hovelmann describes how parapsychologists use three different terms 

interchangeably to refer to the same problem, repeatability, replicability and 

reproduceability (Hovelmann, 1984). As scientists who endeavour to search for 

processes governing psi, the use of experimentation and the application of conditions 

to observed events has been inevitable. This intervention by the scientist into 

Nature’s affairs is described by Hovelmann as a means of gaining empirical 

knowledge through manipulating conditions that are found to produce repeatable 

phenomena or by limiting the effects of errors or biases through the study of 

idealised or pure conditions. This refers to the interesting argument as to the 

applicability of science and the problem of induction when assessing laboratory 

based phenomenon and applying them to explain natural phenomena occurring 

spontaneously outside of the lab. 

In defining the sequence of events or situations (S) that combine to produce 

the necessary conditions to make an experimental procedure possible, 

SO a S1 C s2 

(Hovelmann, 1984) 

where ‘a’ represents the action of an experimenter and ‘C’ represents a course of 

actions that does not involve the experimenter with the consecutive situations, SO, S I  

and S2. Hovelmann expresses the different notions of repeatability, replicability and 

reproduceability in the following way. Repeatability refers to ‘experimental actions 

and starting situations (SO) for courses (C) which are brought about by these actions’ 
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(Hovelmann, 1984). Replicability refers to the results of an experiment observed at 

S2 and reproduceability refers to the technical demands of the apparatus used. 

With these definitions in mind, there is a problem that faces parapsychology 

when trying to understand (in a reductionistic framework) either the source of psi or 

the nature of the target perceived. As Rao states, 

‘I believe we have in parapsychology an excellent case for 

retrodictive replications. Normally, judgements based on retrodictive 

assessment of all the attempted replications of our effect would have 

predictive validity. But in parapsychology this may or may not be the 

case, because an act of prediction may itself influence the outcome. 

Psi may operate in such self-obscuring ways as to make retrodictive 

analysis devoid of any predictive validity. ’ 

(Rao, 1983, p.31) 

For the parapsychologist looking to attribute a determinate cause for 

paranormal events the source of psi can become blurred, especially within 

statistically defined laboratory research. Here psi can be viewed as a manifestation of 

a deviation within the distribution of outcomes that are not within the bounds 

accepted by chance. In this way we can see that it is the antithesis of the law of large 

numbers. However where we need many data points to establish whether the law of 

large numbers has been contradicted, it just takes one event to change the meaning 

that an event is interpreted within. If one views that a single trial can be psi 

determined then the experimenter hopes that these instances will cumulate to violate 
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the law of large numbers through promoting a psi conducive situation. The other 

alternative is to use a target with a prior probability of occurring that is so low that a 

single correct prediction would go way beyond the evaluative criterion required for a 

chance determined explanation. 

So are we to take the view that the problem of repeatability will be resolved 

once we are ‘monitoring the right independent variables and are using the right 

measuring devices’ (Sargent, 1979). This portrays an optimistic tone for the 

parapsychologist, yet a competing point of view suggests that repeatability may be 

an inappropriate framework in which to try and mould the data. For example ‘in 

such fields as astronomy, geology and climatology, clinical medicine etc., one is 

never in a position to produce the phenomenon to test one’s theories’ (Beloff, 1983, 

p.8). But because parapsychologists have not been able to say on which specific 

trials a correct prediction or psi effect will be attained, some parapsychologists have 

speculated that there may be a decline effect to be found within the data (Kennedy & 

Taddonio, 1976). 

Earlier card guessing experiments observed decline effects, and they have 

remained an issue still discussed in the present day. Simple explanations interpret 

this as being due to intrinsic psychological factors associated with experimental 

protocol such as the participant or experimenter becoming bored as experimentation 

drags on. If, according to Pratt (1974, p. 154), ‘spontaneity is the basic characteristic 

of all psi’, this would urge a move away from current scientific paradigms to form a 

methodology no longer concerned with replication of similar results and findings. In 

von Lucadou’s (1995) terminology this equates to too much confirmation within the 

system which doesn’t allow for that much change through the transfer of pragmatic 
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information between observed and observing systems. Other theorists have 

interpreted the decline effect as demonstrating psi’s tendency to act holistically 

(Nash, 1984). Here Nash forms the view that psi operates according to a ‘holistic 

shift’, where ‘a psi source tends to operate at increasingly larger holistic goals, which 

results in declines in the individual event score and in experimental repeatability . ’ 

Current versions of the decline effect reflect this theoretical theme through asserting 

that there could be a macroscopic decline effect in operation. According to Bierman 

(paper presented at the 43rd Parapsychological Association conference in Freiburg, 

2000) the publication of positive psi results, for example the publication of a meta 

analysis indicating a psi effect, could result in the decline of future positive findings. 

Should our expectancies be involved in such a process then this seems to be 

suggesting that the psi effect will decline or no longer occur in accordance with our 

expectations as defined by the published empirical probabilities of occurrence. In 

this sense if the decline effect is regarded to be an integral part of the psi effect then 

we must correspondingly assume the decline of the decline effect which relates to 

the issues discussed with respect to the elusiveness problem (i.e. through 

contravening our expectations and thus being elusive). 

The interesting point that Bierman raises is that this could be happening on a 

societal level, and not just confined to within individual psi experiments. Here each 

whole experiment is acting like the single trial within an experiment where our 

patterns of expectancy may change radically from one trial to the next in the light of 

changing empirical probabilities and subsequent changes in interpretation. This is 

similar to the approach taken in the experimental part of this thesis yet extends to 

incorporate societal, i.e. many individuals, interpretation of experimental results. It is 
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hard to imagine how such a conglomeration of subjectivity may manifest between 

individuals, i.e. it is hard to quantify in a similar manner as to how a group of 

people’s expectancies may average out with the conflicting goals of the different 

observers. If we however accept that data is interpreted and values are assigned to 

these interpretations which are goal orientated, then what is that goal? Ultimately, 

within the system of knowledge that we have, it is the axioms that underlie our 

theoretical frameworks that are the goals which we are seeking to refute or confirm 

in our search for certainty concerning the objects of our perception to try and 

establish a level of understanding. If we are to view psi as being utilised on a societal 

level then it would be the degree to which a paradigm is questioned that represents a 

change in meaning of the way in which future data is to be interpreted. 

On pragmatic grounds this would translate to the effect of parapsychological 

research and experimental evidence as serving to either reinforce or weaken the 

competing hypothesis concerning the existence of such phenomena. The attribution 

of cause would be oriented towards the reductionistic and materialistic framework if 

the non-psi hypothesis were conserved, i.e. there would be no phenomenon reported 

in need of explanation that may go beyond the limitations or boundaries of currently 

established paradigms. What this in effect states is that we would not need to ascribe 

to anything beyond the material causes of phenomena to provide explanations of 

events. If the psi-hypothesis were conserved on the other hand, this would highlight 

the limitations of the established paradigms in so far as psi is assumed to be 

independent of the current theoretical limitations that time and space assert. 

So what does the case for the collection of parapsychological evidence look 

like now? We cannot say exactly when a psi event will occur, if we could, then that 
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would be a skill equivalent to the phenomenon we are trying to study. We can 

therefore only verify psi’s Occurrence after the fact in the post hoc sense of having to 

check the targets with the participant’s previously predicted or desired outcome. We 

also cannot seem to be able to control the phenomenon so that it performs according 

to our every whim, i.e. it cannot be supplied on demand. I would now like to briefly 

turn to another phenomenon that involves expectancies to bring to light any similar 

characteristics. 

Placebo 

Expectancy effects are termed placebo effects (derived from a Latin word 

meaning ‘I will please’) when applied to the health of a person. This effect has been 

observed within medical research, with its effect or capacity to improve patients’ 

health being sometimes comparable to the drugs it is tested against. The range of 

medical problems that the placebo effect is effective against include ‘chronic pain, 

high blood pressure, angina, depression, schizophrenia and even cancer’ (Martin, 

1997). Martin describes the placebo effect as a ‘palpable demonstration of how our 

psychological expectations can override the signals coming from the body.’ Here the 

maxim is that you have to believe in the effect of the proposed treatment for the 

effect to happen. Factors that contribute to this belief and resulting expectation 

include the doctor’s positive reinforcement of the condition being administered to 

the patient or the psychological impact of administration. For example, injections 

work better than swallowing pills (Achterberg, 1985). The extent that the patient 

sees themselves as possibly benefiting from the placebo also has a difference, for 

example if a cure is expected from a treatment rather than being told that a treatment 
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has 'undetermined effectiveness' then one finds more positive patient improvement 

(Achterberg, 1985). Competing hypotheses that have been asserted to account for the 

placebo effect include the following: 

1. The treatment itself may be responsible for change. 

2. Most illnesses including pain simply remit on their own over time and heal 

(natural history), or extreme symptoms simply return to a closer approximation of 

the original health state (regression to the mean). 

3. Patients improve on their own simply because they "think" someone is doing 

something for them (Hawthorne Effect), or they mistakenly think the symptoms and 

complaints are related to a disease or illness but in actuality these symptoms related 

more to psychosocial stress. 

4. The patients were originally misdiagnosed by physician or caregiver and in fact 

did not have a particular illness. 

5. Some unexplained, nonspecific effect operates, such as either a positive or 

negative attitude towards ancillary caregivers, or the patient develops or has a 

positive attitude or believe that the treatment will be either beneficial (placebo) or 

negative, that is, not beneficial (nocebo). This latter effect has possible relevance to 

CAM [Complementary Alternative Medicine] because under certain conditions it 

may be the major basis for responsiveness to CAM treatments 

(Spencer & Jacobs, 1999, p.21-22) 
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The nature of the placebo effect is still far from being understood as placebos 

have been found to ‘have their own pharmacokinetics, including dose response, side- 

effects, and residual long-term effects’ (Achterberg, 1985). It must be stressed that 

the placebo effect can be accounted for without having to resort to any paranormal 

explanation. What the placebo effect does highlight is the importance for the 

individual to remain unaware of the actual methods involved with the treatment 

process for them to work. This relates to the inescapable trapdoor through which 

prior expectancies disappear in the light of new information. The associated 

awareness of a change in context that accompanies the transition from prior 

expectancy to hindsight would cease to maintain the original effect in the case of the 

placebo effect. As an individual becomes aware of things, which they may already 

unconsciously realise even though they consciously believe something to be the case, 

then it is useful to examine the distinction between the conscious and unconscious to 

help us understand this process of change. 

Psi and the unconscious 

The Heisenberg cut is used within systems theoretical terms to denote or 

describe the separation of an object from its environment. The Heisenberg cut can be 

applied to the subjective (res cogitans), as well as to the objective (res extensa). 

When applied on the level of the ‘self‘ or the ‘other’ (as described in chapter three, 

where the ‘other’ pertains to the perception phenomena considered to be external or 

objective whilst ‘self‘ refers to the perception phenomena considered to be internal 

or subjective) then this describes the individual’s focus upon the subjective and 

objective respectively, which defines the subjective experience of the Cartesian cut. 
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Here on the subjective level, conscious awareness could be described as the 

separation or objectification of awareness from its unconscious environment. 

However, a description of the perspective is only possible when the level of 

the ‘other’ is introduced. This is a definitional point with respect to the fact that 

description itself refers to the process of objectification (Atmanspacher, 1994). This 

point is in agreement with what happens to an individual experiencing this kind of 

holistic Self-perspective. The powers of rational communication seem to make no 

sense in this hnd of state of consciousness. The ability to communicate has also 

been used as a measure for the depth of an altered state of consciousness (Tart, 

1973). 

From a transpersonal perspective the metaphors that chaos theory gives us 

could be applied to concepts of self or the absolute as an attractor (in terms of 

patterns formed from complexity that describe the state a system tends towards) for 

our perceived identity (Rasband, 1990; Ainslie, 1995). Within transactional analysis, 

the processes of shifting between ego states has been found to follow distinct 

patterns that could also be viewed as attractors. Here the change from one state to 

another happens at the macroscopic scale (in the form of changes in ego states, e.g. 

parent, adult and child) and even the microscopic scale in the form of ‘mini drivers’ 

(Stewart & Joines, 1994). 

Within the process of psychotherapeutic development, the process of 

allowing a conducive state that will facilitate a change within the client is recognised 

as one of the basic premises that the counselor/client relationship is based upon 

(Rogers, 1951; 1967). There are no hard and fast rules that will make this change 
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happen. There are however ‘core conditions’ that have been demonstrated to help 

with the client’ s development. 

The process of discounting (in the Transactional Analytic sense where 

problems or conflicting information is avoided and instead the individual relies upon 

script behaviour) results in unsolved problems. Here a problem is defined most 

simply as not getting what you want. The resolution of these problems can be 

achieved following two main routes. The first is to stop wanting what you are not 

getting, whereas the second way is to actually get what you want. 

If psi is goal orientated, then further examination of intentionality may 

provide an insight into the nature of psi. If our intentions are examined on the 

conscious or subconscious level, then depending upon the level of examination, this 

can also change the variable of control. On the conscious level we usually infer that 

we have some level of control over our volition. On the subconscious level however, 

our conscious thoughts could be seen as being confined to the conditions that our 

subconscious mind has created a predisposition towards. The attitude to perceived 

control and psi is extended beyond the individual’s control in some cases to some 

kind of ‘higher power’ as in the case of divination, channeling or possession (Hollan, 

2000). This could also be said to relate to the difference in terminology between 

RSPK and poltergeist which pertains to Batcheldor’s ownership resistance 

(Batcheldor, 1979), or the fear of psi hypothesis (Eisenbud, 1963; Tart, 1984) 

through the abdication of responsibility. 

The source of psi then can either be viewed as coming from the subject, an 

observer of the results or from some ‘higher power’. These relate to the 

philosophical concepts of the ‘self‘, the ‘other’ and the ‘absolute’, which in turn 
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view the event from the level of the individual, society and a boundaryless 

perspective. The very act of seeing a subjectlobject distinction, however, in terms of 

the ‘self and the ‘other’ shows the finite nature of this perspective. In this sense, an 

event viewed with a relativist’s perspective, reflects the viewpoint of society. If this 

is transcended, then this is similar to the techniques as described in Husserl’s 

methodology of attaining an epoch5 or the yoga sutras description of Samyama, i.e. 

when the individual enters an absorbed state of consciousness. As stated earlier this 

view is given some face validity if we take into account the higher incidence for psi 

to occur whilst dreaming or whilst utilising ganzfeld inductive procedures, where the 

individual is unaware of a normative perspective, i.e. they are absorbed within their 

experience. 

The boundaries within which we operate can only be seen when the focus of 

our conscious minds is placed upon the unconscious, or more formally put when the 

unquestioned or implicit assumptions are brought to conscious attention. The 

question then becomes as to how can we ever be certain that there are not still more 

boundaries or conditions that we have not yet seen. This relates to arguments 

concerning any needs that are posited as prerequisites for psi’s occurrence due to the 

conscious interpretation of what may well be subconscious needs or desires. 

Psi and needs 

Different theorists have speculated that psi has a need based component 

(S tanford, 1974; Houtkooper, 1983; 1986; Batcheldor, 1984; Lucadou, 1 995), for 

example within Stanford’s PMIR Model, psi is used to inform and influence the 

individual in accordance with their needs. There are many problems that this can 
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present in terms of formulating more rigorous definitions of psi conducive situations 

due to problems associated with defining a need. The general interpretation is that 

there is a hierarchy of needs that an individual adheres to and presumably which psi 

operates within. The problem of proposing needs as a basis for psi is that as humans 

we tend to presume that survival is our most ultimate need. This has good heuristic 

potential but it is an impossible position to ever refute, and if adopted into theories it 

remains an unquestioned assumption within those theories that is based upon 

speculation. The typical ways in which parapsychologists have dealt with the 

problem of determining the needs of the individual is to assume broad fitting 

categories that the majority of people would reasonably fit into such as the 

previously mentioned need for survival.27 The problem with this approach is again 

that there is no authority that can adequately determine what an individual’s needs 

are. Psychology also utilises models such as Maslow’s hierarchy of needs (Maslow, 

1954) in order to provide a hierarchical framework to our needs yet such hierarchies 

are not necessary to the individual but rather provide a normative explanation. 

An alternative route to adopting a hierarchy of needs based model is to base 

the need in what happens to the individual instead of basing it upon what is desirable 

for the individual. The problem associated with this position is that our perception of 

what happens to an individual is relative to the position from which we perceive the 

situation. In this way it is hard to ascertain the purpose of psi as again subjectivity is 

27 Alternative hypotheses that could be proposed that are applicable to the experimental situation 

include the need to be right (which pertains to the confirmation bias which could explain sheep/goat 

hypotheses) or even the need to be liked in terms of social desirability or the acquiescence bias. 
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posited as the prerequisite for establishing truth conditions. So how is it possible to 

ever determine what a subject needs? It could be proposed that if we experience 

something then we could be described as having some need for it in a fatalistic 

interpretation. Establishing criteria to define the needs could be made accessible 

through determining cycles of past experiences on the hypothesis that they will keep 

experiencing that issue until it is resolved within their lives. This adopts a similar 

method of approach to that of certain counseling techniques, which seek to identify 

patterns of response within the individual client, that serve as the source to the 

generation of conflicting situations. Therapeutic change is then sought through an 

understanding or realisation of the problem in terms of the individual’s self- 

perception. This requires more than just knowledge of the parameters of the 

problem. For example, the individual is encouraged to identify with the problem and 

experiences it as being directly relevant to their situation or perceptual context rather 

than as existing as something purely hypothetical. The approach has the advantage of 

not falling into the assumption that what is ostensibly desirable doesn’t necessarily 

make it a need for an individual. 

The focus upon needs within the individual to account or provide sufficient 

conditions for psi is still concerned with trying to establish criteria within which we 

can observe psi conducive situations. The repeatability of such conditions is 

considered to be what lab based research should endeavour towards with its 

supporters and detractors of this line of enquiry as to whether this produces psi 

conducive conditions. Lines of reasoning that have formed as a result of this 

apparent inability to ‘pin psi down’ has lead some antagonists to assert this as a 

continued demonstration that psi doesn’t exist. Another interpretation adopted is that 
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there is a phenomenon but we don’t fully understand and hence cannot explain and 

thus predict the occurrence of psi. Another interpretation that is sometimes adopted, 

which has its historical routes in different cultures’ mythologies and has been 

referred to in association with poltergeist investigations, regards psi as acting in a 

manner associated with a trickster type of behaviour. This has since been utilised in 

the same manner as the elusiveness problem as a potential method to understand psi 

phenomenon. 

The Trickster 

The trickster god is known throughout many different cultures. Native 

Americans use the name Ictinike and he appears in animal form as a coyote, rabbit, 

raven and crow. The Polynesian Islanders call the god Maui, within Indian 

mythology he is named Krishna and old Germanic tribes used the name Loki. In 

western cultures the Greek god Hermes usually fills this title and has been termed by 

Homer as the ‘Bringer of Luck’ (Combs & Holland, 1990, p.82). A number of other 

attributes are associated with Hermes, for example his traditional role is seen as 

being the messenger to the gods, yet he is also accredited with being the patron to 

travellers and thieves and the guide of souls (psychopompos - the spirit who shows 

the way). Combs & Holland go on to describe Hermes as the ‘god of thresholds’ 

who has ‘quintessential mastery of boundaries and transitions’ and is ‘master of the 
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unexpected’ and ‘symbolizes the penetration of boundaries 9 . 28 The psychological 

processes involved with this revolve around an individual’s transcendence or 

dissolving of a boundary in the process of transformation. If for example a position 

or attitude is steadfastly maintained, i.e. the boundary is reinforced, then the 

trickster’s role is seen as undermining that position through Freudian slips 

(parapraxes) for example, which can be viewed as fulfilling this criterion of 

undermining or penetrating a boundary. 

It is as if the very effort with which we consciously try and use to serve our 

goals subverts what we expect to happen. Here the trickster manifests in a similar 

way to our patterns of expectancy concerning superstitions, yet there is also a kind of 

playful quality associated with the trickster. In this respect the trickster can be 

thought of as having a playful character concerning the processes of self-discovery in 

so far as we comprehend our limitations, possibilities and capacities. The archetype 

of the trickster, this kind of play ‘includes a synchronistic taking hold of whatever 

materials come to hand in order to break the boundaries of our usual perceptions of 

reality’ (Combs & Holland, 1990, p.82). This describes the role of belief discrepant 

information as being involved with this process, but whereas in terms of self- 

efficacy, the adoption of superstitious beliefs is interpreted as resulting in a ‘less 

effective personality functioning’ (Tobacyk & Shrader, 199 1, p. 1387), it has been 

28 This association with boundaries has also been utilised by Karl Kerenyi in his description of the 

psychological crossing into the boundary states, the liminal space that exists between our ordinary 

states of experience, and uses the term Hermetic journeying. 
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described by Combs and Holland as providing a potential opportunity for 

transcendent knowledge to be experienced by the individual. 

The meaning of information contained within superstitions or synchronistic 

events are ‘unlike allegories, which have fixed and entirely comprehensible 

meanings, synchronistic events are symbolic; they are not in the end reducible to any 

form of expression other than that which they originally take’ (Combs & Holland, 

1990, p.75). Rather than offering a framework for deluded thought and fantasy, such 

belief systems may provide a greater degree of opportunities for such transformative 

experiences to occur. Here the lack of rigorous control over experience can afford 

such opportunities in the sense that ‘control is a personal experience, [whereas] 

surrender is a transpersonal one’ (Combs & Holland, 1990). 

Parapsychology, measurement and interpretation 

The problem for parapsychology, as with many areas of psychology, is 

inferring experience through the behaviour of the individual. If an event is perceived 

to be paranormal then the parapsychologist’s job is to try and ascertain how this 

experience differs or compares with other experiences. There always exists a 

problem of interpretation within this process however; from the participant knowing 

their own internal states to give accurate and consistent state reports to the 

experimenter interpreting these actions within certain paradigms of knowledge 

which moulds the observed behaviour to certain theoretical biases or assumptions. 

The problem of interpretation also extends to experimental findings where 

parapsychological data seem routinely to evoke passionate and disparate deductive 

conclusions from the same piece of data. The way in which hypothetico-deductive 
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reasoning has manifested in terms of the rejection of parapsychological data has 

been described by Palmer as being involved with the formulation of a priori 

possibilities and the adherence to the ‘coherence principle’ which favours evidence 

that is consistent with established principles (J. Palmer, 1987). The result of this is a 

biased view in the scientific process where extraordinary claims are seen as being 

required to have extraordinary proof. 

A fundamental question then for parapsychology is whether the lack of true 

repeatability is due to a lack of knowledge and control over the experimental 

situation or due to the controls that the experimental situation impose upon psi 

processes. If it is an insufficient knowledge of the state of participant within the 

experiment then there are a number of steps that can be taken to reduce this. A 

primary source of gaining more detailed and reliably consistent data is through 

taking physiological measurement. Some of the typical recordings that are taken in a 

parapsychological experiment are the EDA, (Electro Dermal Activity) or GSR, 

(Galvanic Skin Response) which tend to measure the general state of arousal of a 

~a r t i c ipan t .~~  

29 Presentiment effect studies use the EDA as a measure of a participant’s arousal in relation to being 

exposed to emotional or calm visual stimulus. This line of research is termed presentiment as opposed 

to precognition as it is not a thought based activity, due to the effect happening at too short an interval 

before stimulus exposure occurs. 
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Exwctancy and physiological measures 

The two main EEG measures which I think most relate to measures of 

expectancy or anticipation are the bereitschaflspotential (BP), and contingent 

negative variation (CNV). Both these waves are slow wave potentials and are waves 

that preceed movement. The bereitschaftspotential was discovered by Kornhuber and 

Deecke (1 965) and the contingent negative variation was discovered by Walter et al. 

( 1964). 

The bereitschaftspotential is a negative potential that precedes voluntary 

movement by about lOOOms (McAdam and Seales, 1969), and is located over the 

central area of the scalp. This slow wave is ‘asymmetrically distributed with greater 

negativity contralaterally’ (Empson, 1987, p. 1 14). The motivation of the subject also 

influences the amplitude of the BP, which is demonstrated in experiments involving 

rewards to a subject’s response, or through asking the subject just to exert more 

force in making a response (Kutas and Donchin, 1977). The effort that the subject 

exerts upon performing the task, be it mental or physical, therefore seems to 

influence the BP. 

The CNV is usually referred to as the expectancy wave, which, like the BP 

precedes simple movements, is recognised by a slow negative shift, and increases 

with the motivational increase in the subject. The CNV however does not require 

that the subject has to make a response to a secondary stimulus in order to produce 

the wave. The Inter Stimulus Interval, or IS1 takes usually around 1-3 seconds to 

produce the CNV (Loveless & Sanford, 1974), in experiments where the IS1 interval 

was 3 seconds it was found that early negativity that develops frontally progresses to 

become centred on the vertex at about 1s after the first stimulus. The interpretation 
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of these results formed a 2 level model of the CNV, where the initial period is 

defined as an Orienting Response, or Slow Negative Wave (Gaillard, 1980), which 

follows the first stimulus, and the second phase being the expectancy wave, which 

preceeds the second stimulus. 

In a later study the Bp was found to be ‘significantly higher when the tasks 

were to be solved under higher time pressure.’ Here the researchers go on to suggest 

that this trend ‘may be an expression of an appropriate self-activation for the 

expected mental task rather than a different motor preparation.’ (Freude, Ullsperger, 

Kruger & Pietschmann, 1988). A follow up study furthered this definition through 

asserting that ‘the premotoric Bp can be considered an index of activation processes 

preceding anticipated cognitive tasks following motor activity’ (Freude, Ullsperger, 

Kruger & Pietschmann, 1989). 

Hink, Kohler, Deecke & Kornhuber (1982) examined the effects of response 

probability and feedback predictability on the human bereitschaftspotential (BP) in a 

probability-matching paradigm. Participants (8 18-34 yr olds) were to guess, by 

pressing 1 of 2 buttons, which of 2 possible feedback lights would be lighted. The a 

priori probabilities (30-70%) of the feedback were known to Ps. This task was 

performed both when the feedback was unpredictable and when it was perfectly 

predictable from the prior information. The BP was enhanced only when Ps guessed 

the improbable feedback when it was unpredictable, thereby putting themselves “at 

risk.” This effect was independent of any concurrent contingent negative variation. 

Results suggest that the BP is sensitive to trial-by-trial variation of the psychological 

state, which is in some way related to intention. 

319 



Gaillard (1977), in an experiment to investigate whether the BP wave is 

different from the CNV, by distinguishing expectancy from motor preparation; 

participants were asked to respond to three different levels of expectancy as quickly 

as possible, or as accurately as possible, where the IS1 was again 3s. The results 

showed that ‘late negativity immediately preceding S2 disappeared if an immediate 

response was not required, suggesting that this component may indeed share a good 

deal with the BP’ (Empson, 1993, p.114). The findings also favoured the proposal 

that the orienting response is contained within the initial part of the CNV, as the 

early negativity of the CNV was more anterior rather than central or parietal, 

regardless of the expectancy or the response of the subject, which could make it a 

cortical component of an orienting response. The late component of the CNV was 

said to be mainly determined by the level of motor preparation. 

For parapsychological research the BP and CNV could be employed in 

determining a participant’s level of anticipation within a task. These measures could 

also be used in conjunction with subjective ratings to determine more reliable 

measures of variables such as expectation of success in a task. As well as showing 

whether or not an individual expects the outcome of an event to go in a specified 

direction, it would also show the extent to which they expected this. 

Another method of assessing anticipatory responses (or the lack of them) has 

been utilised with EDA measures using brain damaged participants. In a study 

designed to assess responses during a task which ‘simulates real-life decision- 

making in the way it factors uncertainty of premises and outcomes, as well as reward 

and punishment’ (Bechara, Damasio, Damasio & Anderson, 1994, p.7), the authors 

used four decks of cards with differing monetary rewards and losses that participants 
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could make a choice between. It was noticed that the brain damaged (ventromedial 

sector of the pre-frontal cortices) patients remained unaware of the future 

consequences of their actions through not being able to differentiate between 

financially advantageous and disadvantageous decks whilst the control group 

demonstrated that they could learn the difference. Here the normal participants made 

correspondingly more selections of cards from the advantageous decks, and this 

resulted in a follow up study designed to measure EDA whilst participants were in 

the act of choosing (or predicting which cards would produce a higher pay out). It 

was found that the control group would produce an ‘anticipatory skin conductance 

responses whenever they pondered a choice that turned out to be risky, before they 

knew explicitly that it was a risky choice’ (Bechara, Damasio, Tranel & Damasio, 

1997, p. 1293). This is useful to show that anticipation towards perceived risky 

outcomes of predictive choices can be recorded using EDA measurements, and it 

would also suggest that this loss of anticipation is associated with prefrontal cortex 

brain damage. This is perhaps not a direct measure of expectancy utilising the EDA 

because it would seem to only apply in risky situations, placing the emphasis upon 

the anticipated effects of the outcome and not the expectancy per se. Nevertheless, 

this line of enquiry may yield useful results in a similar vein to presentiment studies, 

where psi measures could be inferred through an individual’s EDA recording. 

As far as physiological states then may provide objective measures of 

subjective states then this presents a method beyond being dependent upon the 

vagaries of subjective biases associated with introspective process. As far as the 

physiological measures will provide meaningful results however, then it is still 

important to correspond these with phenomenological measures from the participant. 
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The reason why both are needed is to establish a richer source of information about 

the participant’s experience during a psi task. If just subjective measures are taken in 

an experiment then there is nothing to substantiate whether this reflects a truly 

consistent measure. The advantages of taking subjective measures, however, are that 

they reflect the individual’s experience and make this of primary concern relating to 

the individual’ s experience more directly than physiological measures. With respect 

to the issue of consistency there are methods that can be employed to validate the 

consistency or lack of consistency within subjective measures, as was utilised in the 

experimental part of this thesis. For example the patterns of expectancy (see p. 169) 

used the subjective measures of confidence and surprise which were combined to 

establish a more consistent and detailed measure of expectancy. Whilst the patterns 

of expectancy were idiosyncratic from one participant to the next and deviated 

wildly from logical probabilistic norms (i.e. statistical expectancies) there were 

many patterns of response that could be established indicating a consistent method to 

the ‘apparently illogical’ responces. 
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ChaDter 8: Summary & Conclusions 

The overall aim of this thesis was to explore predictions, perception and 

patterns of expectancy. The main problem identified for examination was how 

different belief systems treat predictions. This could determine what kinds of events 

are considered possible to predict or not. On the one hand scientific theoretical 

models and laws offer to us one kind of predictive technique whereas on the other 

hand we have items like prophecies and divination techniques that provide an 

alternative style of predictive technique. Both are concerned with ascertaining some 

kind of knowledge, information or some level of certainty about future events, and 

yet there exists an apparent incompatibility between the methods. 

These two methods I have referred to as intuitive and rational forms of 

prediction. Rational predictions are employed in a statistical or normative fashion. 

This can be compared with the formulation of logical and empirical probabilities of 

the outcome of events. Here the future state of a system is predicted using 

information based on the entire range of possible outcomes (logical), or the history 

of the system’s behaviour (empirical). Reference is always made to information 

which is external to the event itself in determining the likelihood of that events 

occurrence. This comparative technique also establishes a context in which the event 

is interpreted. For example, with logical probabilities the context is chance and for 

empirical probabilities the context is the history of the system with which the 

predicted event is then compared with. Intuitive predictions on the other hand are 

much harder to define precisely because of their lack of reference to something 

concrete. 
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The psychological research into making judgements and decisions discussed 

in the second chapter explored typical strategies or biases within the interpretation of 

events that don’t contain complete information and thus present an inherent 

uncertainty for the individual. In order to make up for this lack of information, 

people rely upon a number of strategies, for example utilising the memory of similar 

situations to compensate for any shortcomings that the lack of knowledge about the 

present situation offers, in order to facilitate more accurate predictions. If there are 

no apparent external cues present on which to base a judgement as to the outcome of 

an event a person is forced to generate their own meaning to apply to the situation. In 

this sense we can say that patterns of expectancy can shape peoples perceived reality. 

When rational cues are not present or when individuals feel that they can better 

perform in their predictive capabilities by basing their responses upon intuitive 

estimates we can observe the idiosyncratic and subjective criteria that formulate 

expectancies rather than following logical values (see graph 11). 

In an epistemological sense the belief system stipulates what we can attain 

knowledge of and in so doing helps to define our expectancies of what is 

ontologically possible (i.e. are things such as precognition considered real or not). 

Even though many areas of science rule out such forms of predictive techniques as 

wishful thinking, the misattribution of coincidence between chance events or even as 

being impossible, we as individuals readily turn from our rational expectancies of 

what is and isn’t possible. 

The limiting principle of possibility could be viewed as stemming from either 

our imaginations or the unexpected. Whereas our imaginations dictate to us what is 

possibly conceivable, unexpected events can enable us to learn new and different 
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patterns of expectancy provided by the perception of new possibilities. From an 

external or exo-perspective this can be regarded as creating or conversely 

discovering new information that the observer was previously unaware of. From the 

observer’s point of view (endo-perspective) though this distinction from a systems 

theoretical point of view has no ontological validity as no matter where the 

information comes from the important factor is that it is new, relative to what was 

previously known or expected by the individual (Atmanspacher, 1994). 

Such new information can alter the individual’s expectancy producing 

dynamic and changing expectancies as observed in the experiments. This thesis has 

explored the underlying constraints of evolving frameworks of perception and 

knowledge, i.e. in terms of how events are represented (e.g. representational 

heuristics) and accounted for in terms of the different philosophical positions 

explored (from the scientific evolution of paradigms to the evolution of 

consciousness in meditation and yoga). Should we seek to understand how the 

individual acts on their experience, i.e their perceptions, then this brings into 

question the pragmatic aspect of how such experience is upplied when making 

decisions under uncertainty (i.e. the patterns or biases that can evolve when we make 

decisions etc.) 

The experimental component to this thesis aimed to assess such biases and 

general patterns of behaviour through assessing participants’ expectancy and related 

psychological variables, e.g. perceived control. The main methodological issue 

raised when studying expectancy is its variable nature. The experiments strongly 

emphasize the use of scales that accommodate negative expectancy as well as 

positive expectancy. This point has been addressed by other research into expectancy 
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where the issue raised is that there is too often the assumption that when a 

participant makes a prediction then they expect it to be correct (George, 1984). 

Another useful technique employed was the measure of surprise ratings in 

association with the measure of confidence. This is a very insightful measure when 

compared with the level of confidence as it has the potential to reveal how genuine 

the confidence rating was in terms of providing internal validity. Within subjective 

probability literature the explicit measure of surprise has been used in association 

with the hindsight bias (Ofir & Mazursky, 1997)’ and has been referred to in 

parapsychology literature (e.g. Matthews & Blackmore, 1995; von Lucadou, 1995) 

yet it doesn’t seem to have been adopted as an explicit measure. The patterns of 

expectancy derived from the combinations of levels of confidence, surprise and 

direction of outcome3’ are also thought to provide a new and useful scale of 

measurement with good heuristic potential for research focusing upon expectancy 

effects . 

The plethora of biases encountered within testing demonstrates that people 

tend to adopt distinct patterns of expectancy; the categorization of these patterns is 

thought to be essential if we are to try and determine what counts as a normal 

response for each individual participant. This could then be applied to determining 

not only what that individual expects but also has the potential to be able to 

determine when a change from those set patterns occurs and furthermore what 

possibilities to which the individual is open. 

30 E.g. verified optimisdpessimism, unexpected hits/misses, false positivehegative confidence and 

ovedunder confidence. 
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When making predictions we make decisions about the likelihood of the 

outcome of events, but the decisions themselves may not be the responsible factor in 

determining the predictability of observed events, but rather the way in which they 

shape the openness to possibility underlying such decisions and judgements. The 

underlying assumptions that govern the contexts or frameworks within which we 

interpret events form the theoretical justifications to which we ascribe to explain the 

relationship between the observer and the observed. Any information that is 

observed and measured is related to a context, the degree to which this is performed 

pertains to its describability. In the language of decision theory this is involved with 

the individual focusing upon the singular (specific) rather than the distributional 

(generalisednormative) information, where in intuitive predictions there is the 

tendency to ‘underweigh or ignore distributional information’ (Kahneman & 

Tversky, 1982a). 

This could explain why the confidence levels given by participants within the 

experimental studies presented in this thesis don’t tend towards some mean that 

corresponds to an objective or logical probability of success, but rather are much 

more influenced by idiosyncratic biases within the sequence of outcomes. In my 

view the most suited line of inquiry that tackles this issue is to establish patterns of 

behaviour from both the outcome of an event and the psychological patterns of 

expectancy. This could be performed through either establishing norms of response, 

or comparing these norms to what deviates from this pattern of behaviour. The 

inherent problem associated with this however is that it requires many observations 

in order to establish a norm of response. In most cases of lab testing this could 

however prove antithetical to one’s original purposes, where the repetitive nature of 
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such prediction tasks can prove to be quite boring. This introduces another potential 

bias where previous norms established at the beginning of the test would change 

purely because of the task itself and not the outcomes of predictions, etc. 

Furthermore, we as individuals can quickly deviate from such norms and 

manifest new behaviour. In a way, the experimental studies relied upon this, where 

participants adopted a change in strategy by switching their predictive choice to the 

alternate card. This makes the task of describing phenomenological state reports in a 

non-linear manner, i.e. through assessing how they evolve and change, a difficult 

task because a person could possibly change their intentions towards the task more 

rapidly than they could be established and measured. These issues should not 

dissuade us, however, from the importance of understanding how such changes 

manifest within an experimental situation as far too often a participant’s intentions 

towards a task are assumed to remain constant and measurable through global 

measures in terms of questionnaires given prior to testing. 

What it was hoped to establish was a measure of complexity to describe the 

relationship between the subjective, empirical and logical probabilities. This has 

proved a very complex task in itself, as there are many possible outcomes, or levels 

of interactions possible, depending what a participant is focusing on during the 

experimental procedure. Essentially they are trying to predict and ascertain 

information concerning a series of random outcomes. The measures of confidence 

and surprise were taken due to their relevance to such a task, which has been 

expressed by theorists of information theory in the following manner. 
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Information is defined as 'a probability function whose 

magnitude at first increases as the message elements grow more 

random, but only to the halfway point (that is, to a probability of one- 

half). After that point, the quantity of information decreases as 

randomness continues to increase. This construction allowed them to 

interpret information as an interplay between order and randomness, 

expectation and surprise.' 

(Hayles, 1994, p.237) 

Should such a dynamic connection be found3' then this forces us to 

reconsider many assumptions we have regarding randomness and its independence 

to the observer. As I will discuss in the remainder of this chapter this issue centers 

upon themes surrounding the epistemological claims of empirical versus theoretical 

approaches to observed data. I shall therefore concern myself with describing the 

central issues in relation to the feasibility of making a compatible framework. 

As one tries to develop methodological requirements to be able to ascertain 

or measure such concepts, there is the danger that many assumptions are being made 

on a theoretical level that have little relevance or appear too abstract at a practical 

31 i.e. not only through biases formed through fe dback of outcomes as 1 'as amp1 demonstrated 

within the experimental findings, and discussed within psychological research on judgement and 

uncertainty. Yet also the psi question of prior confidence ratings given in relation to outcomes, as 

found slight support from experimental findings, yet is given good support through the findings of 

sheep / goat studies in terms of its implications for expectancy and psi. 
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level. This is necessary at some level to provide a new framework beyond 

reductionistic lines of enquiry and interpretations of data that are more suited for 

providing explanations or frameworks to test for things like the repeatability 

problem. 

In terms of dealing with the complexity associated with the range of patterns 

of expectancy and potential meanings that each new outcome presents to the 

participant then a useful approach is to subsume such differences. One such method 

proposed would be rather than to focus upon a number of strategies that a participant 

may employ throughout a task but instead determine when a change in strategy 

occurs. The strategies here refer to the patterns of expectancy (optimism / pessimism 

etc.) yet could equally be applied to volitional strategies or patterns of perceived 

control etc. etc. This could apply to strategies that the participant employs to either 

predict more effectively the target of an ESP experiment or attempt to manifest 

changes within the target system as in the case of PK experiments. 

The ability to break with normative or habitual forms of behaviour (which 

can be viewed as defining our personal intentions; Anderson, 1983b) exhibited 

through such change in strategies affects our expectancies through making a change 

in the representation of our intentions towards a situation. This has the benefit of 

making information more readily available in terms of the newly attained subjective 

view of the observed event (Carroll, 1978). This still doesn’t answer whether actual 

changes happen in the world as a result of this, but it corresponds to the methods 

used in counseling techniques to enable an individual to more effectively achieve or 

fulfil1 their expectancies. 
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In chapter three I discussed how intentionality can be viewed as operating in 

the same way for hypothetical versus actual possibilities, i.e. something doesn’t have 

to physically exist for us to form intentions towards it. Here the divide between what 

is potential or hypothetical to us and what we deem to be actual is proposed to be 

formed through a boundary that prevents an awareness forming of the different 

perspectives such as the boundary between the conscious and unconscious in the 

psychodynamic sense. The boundaries themselves are perceived from a holistic 

perspective, in terms of psychotherapy, this has to do with the hypothetical 

projection of the self-perspective to a self-reflective state in order to perceive what is 

blocking the awareness of the potential information. This information can then be 

brought into the realm of fact or actuality for the individual, instead of potentiality, 

through direct experience in terms of the self, which is performed through 

relinquishing necessity with respect to the way a set of beliefs is maintained (Stewart 

& Joines, 1994). When there is a change in meaning then, the context within which 

an event was previously experienced in changes. The boundaries that originally 

served to define what the event was, are now changed to reflect a new meaning 

(Hartmann, 1991, p. 124). 

So what does this mean in relation to making predictions? Boundaries can in 

some sense be described as the limiting principle of possibility. Predictions or 

expectations formed within contexts are only generalizable to the extent that the 

boundaries, which limit and generate the context, are not present. Any framework of 

knowledge thus limits its predictive capacity due to the paradigm that governs what 

is deemed as being possible according to that framework (Casti, 1991). 
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Certainty then, is ultimately derived at internally (in the sense of 

Wittgenstein’s projection of confidence onto observed ‘facts’, (Budd, 1989), no 

matter how many observations we make of the world then this can only serve to 

provide a relative form of empirical justification. In as far as predictions are 

accordingly used to explain what we empirically determine, then we attribute the 

cause of the predicted event through deductive or inductive methods, neither of 

which can rule out a priori the possibility of perceiving the future state of an event. 

It is the openness to the possibility of an outcome’s occurrence that 

characterizes the essence of a context’s effect. Within judgements and decisions the 

differing possibilities are evaluated. The certainty with which each respective 

outcome is given credence or dismissed determines an individual’s attitude to the 

prospective data (Feather, 1982). Here subjective choices can be made as to what 

context we apply to the observed situation in order to provide explanation or to try 

and determine the causation of an event. Yet ‘since the reduction from 

indeterminacy to definiteness occurs at the point of observation, it is natural to posit 

that consciousness itself is the crucial factor, the agent which forces a choice’ 

(Goertzel, 1996). This kind of reasoning not only applies to phenomenological 

process but also directly places the observation process at the heart of the bridge 

between mind and matter. 

In relation to causation the challenge that quantum mechanics poses is to 

question the presupposition of physical determinacy. Quantum mechanical events 

are indeterminate until the point of observation then this implies that physical 

events, in and of themselves, are not necessary or sufficient conditions to cause other 

events (Humphreys, 1989). By assuming a probabilistic form of causation then this 
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side steps the issue of physical reduction and thus allows for alternative explanations 

of events occurrence that are ruled out by physical determinism. 

The problems that parapsychologists face when trying to explain psi 

phenomena in terms of a deterministically causal accounts include issues such as 

being able to account for the source of psi, i.e. where the information comes from 

and how it is observed. It is proposed that such reductionistic attempts are futile and 

this interpretation suggests that the parapsychologist’s role is involved in mind- 

matter interaction and with maybe less emphasis on psi per se, but in uncovering the 

intrinsic qualities and potentialities known to both. 

These intrinsic qualities can be grounded in key concepts and ideas 

associated with predictions, which it is proposed, relate to both descriptions of 

consciousness and descriptions of the observed system. The concept of randomness 

(as defined by its degree of predictability or describability in terms of its shortest 

description length) and the relationship between the observer, the observed and the 

absolute are thought to provide such useful constructs to make analogies with. 

It is firstly considered important to establish a few other key ideas before 

such a connection is made. One of the most important distinctions to make is the 

distinction between measurement and observation, which is thought to be quite 

subtle as to measure we observe; yet to observe does not necessarily mean to 

measure. To observe within a context is to measure. To measure is to abstract from 

the whole and apply units of measurement (conceptual abstractions), to an 

object/system and compare with a standard of that unit in this process of application. 

The fundamental question is then, can observation occur without context or 

awareness of context. Or as Kant and Schopenhauer have argued, is the human mind 
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is incapable of knowing ultimate reality, sub specie aetemitatis from the perspective 

of reality itself thus rendering the divide between observer and observed as having 

no substantial basis. 

Should the evidence of parapsychology be taken seriously then the 

implications of findings like the sheep-goat effect (Palmer, 197 1 ; Lawrence, 1993) 

question the degree to which observed and observing systems are separate or 

independent in any case. The traditional interpretation is that it is the data which 

makes changes to the theory. This interpretation seems to be the opposite of what 

such findings suggest where the psychological state appears to make changes to the 

observed data. When looking for a framework in which to interpret such 

possibilities, then, explanatory frameworks that rule out the subjective as having no 

part to play in the equation seem inadequate. In terms of the unquestioned premises 

or assumptions made about reality, science is not able to prove such assumptions. 

Here ‘the explanatory reductionism physical sciences employ is often thought to be 

entailed by the ontological reduction it assumes.. .[where] certain mental events 

might be ontologically reducible to physical events, but talk of physical events 

cannot be equally substituted for mental events in the order of explanation’ 

(Swindal, 2000).32 

To go even further, these anthropic theories suggest the necessity of the observing capacity itself. 

The anthropic principle is the explanation resorted to by science to account for the observer’s role in 

the universe. The participatory anthropic principle as espoused by Wheeler’s theory makes the 

common claim with other anthropic principles that observers are in some way necessary for the 

observed universe to be there in that way (weak anthropic principle) or at all (strong anthropic 

principle)(Casti, 1989). 

32 
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This type argument offers good reason to study explanatory frameworks that 

focus upon the means by which we make observations rather than just the 

observations themselves. The role that the meditative state of mind involves itself 

with is also concerned with the openness to possibility. The freedom of awareness to 

go beyond thought and habituation, where the emphasis is not about what is and isn’t 

possible, but rather the degree of openness to anything or any possibility. This 

characterizes the meditative state in as far as assumptions are not made that define 

how an event will be interpreted. 

These points raised suggest a useful analogy to be made between 

consciousness and randomness. This stems from a couple of key ideas that if we take 

empiricism to it’s extreme position, i.e. pure experience (akin to Husserl’s epoch2), 

then we find that it becomes indescribable as was found with the logical positivist’s 

endeavour. In more formal terms, this corresponds to the analogy in terms of 

describability. A random system is defined as being random if its description length 

equals the length of the observed data, i.e. there is no ability to reduce the random 

string into a more compact form just as there is no way to reduce experience to 

descriptors of experience. 

At first sight this seems to rule out things like intentionality or other 

teleological characteristics that are thought to be intrinsic to consciousness, as if 

consciousness is random then this implies that there is no principle governing the 

connections between our experiences. However this isn’t necessarily the case, as 

with random systems there exists an acute teleological process, which we rely upon 

to assess predictive hypotheses expressed by the law of large numbers. Another more 

damning criticism to this kind of analogy concerns itself with independence. 
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Randomness assumes independence, yet it is proposed that this independence is not 

true independence but should rather be defined as a function of its lack of 

predictability. Here ‘chance and determinism are reconciled by long term 

unpredictability.. . [where] a very small cause, which escapes us, determines a 

considerable effect which we cannot ignore, and we then say that this effect is due to 

chance’ (Ruelle, 199 1, p.87). 

This type of statement implies that though things are caused there is no way 

of ever being able to predict them when dealing with open systems, i.e. there is no 

sufficient way to ever describe what the cause was. The dependence is merely 

assumed however because the relative ‘closedness’ of the system forces one into 

making those assumptions. 

When applied to the problem of pre-determination versus freewill an 

interesting argument associated with this type of predictability stems from what 

Mackay terms freedom by ‘caprice’ (Mackay, 1974). Mackay asserts that no 

knowledge of the observed system is ever sufficient to rule out our actions as being 

free, even absolute knowledge. Through defining freedom in terms of predictability 

Mackay defines freedom by caprice as meaning that an action of any given person is 

‘unpredictable by anyone’. This stems from the logical premise that if the given 

person was made aware of any predictions that are about them, then they have the 

freedom to change their decision governing their actions from the predicted 

behaviour. 

‘We may mean that the outcome of his decision is up to him, in sense 

that unless he makes the decision it will not be made, that he is in a position to 
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make it, and that no fully-determinate specification of the outcome already 

exists, which he would be correct to accept as inevitable, and would be unable 

to falsify, if only he knew it.’ 

(Mackay, 1974; cited in Barrow, 1998, p.235) 

When applied to the question of divine foreknowledge Mackay raises the argument 

‘that divine foreknowledge is not something that we would be correct to believe if 

only we knew it-since for us (unlike God) this would involve a contradiction.’ 

Such apparent contradictions also occur with chance, for the outcome of a 

random event is supposed to remain independent from subsequent or prior outcomes. 

The contradiction that arises is that there are very specific laws that govern such 

relationships as referred to earlier with the law of large numbers. The intriguing 

factor that chance introduces is that chance inherently contains reference to the 

absolute within it through describing empirical probabilities as being equal to logical 

probabilities after an infinite number of observation has been made. Similar 

analogies have also been adopted in the description of consciousness. 

Peirce’ s view of consciousness introduced three fundamental metaphysical 

categories: First, Second and Third. From this position Goertzel claims support for 

the view that consciousness in essence ‘is absolute freedom, pure spontaneity and 

lawlessness; and.. . [furthermore] that pure spontaneity, when considered in terms of 

its effects on structured systems, manifests itself as randomness’ (Goertzel, 1996). 

‘First is the conception of being or existing independent of anything 

else. Second is the conception of being relative to, the conception of 
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reaction with something else. Third is the conception of mediation, 

whereby a first and second are brought into relation.. . [e.g.] Chance 

is First, Law is Second, the tendency to take habits is Third.’ 

(Pierce, 1935, p.25) 

The analytic realm can give us absolute certainty, its logic deals in truth or 

falsity, which corresponds to probabilities of 1 or 0, yet it remains relative to the 

axioms of the system that generate laws at the level of secondness. Within the 

synthetic realm we never encounter such certainty or probabilities, they always lie 

between 1 and 0 and therefore contain an inherent uncertainty in predictability 

indicated by the reduction of laws to habits as the correspondence between observed 

data and the observer described by the thirdness, which leads to an epistemological 

incompleteness hence the problem of induction. (This in fact describes the concept 

of information, which is defined by its degree of uncertainty.) Consciousness at its 

base is proposed to constitute the level of ‘firstness’ akin to chance as it provides the 

capacity for subsequent levels to exist, i.e. through generating this possibility for 

example with awareness, and furthermore it is only at this level of firstness that 

certainty can be coherently maintained. 

Certainty from a phenomenological perspective is proposed to stem from the 

individual’s focus upon the observed data becoming restricted whilst making fewer 

assumptions about the data. In this way the observed data takes up more of the 

individual’s attention and defines a greater portion of subjective awareness. Any 

subjectively generated meaning concerning the data will have a greater empirical 

content, where they could be described more as being in tune or a part of each other 
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(i.e. in a holistic sense) rather than causally determining one another (in a 

reductionistic sense). As the boundaries that constrain the divide between the 

observer and the observed are reduced or changed then this would describe the 

relationship between the subjective and the empirical as becoming more equivalent. 

The corresponding frameworks offered to us by reductionistic or holistic 

methods give an interpretation of events within inherent assumptions about the 

nature of the causation of that event. The scientists method of observation through 

instrumentally defining observable properties, or the yogin’ s method of observation 

through phenomenological discernment of experience lead to the afore mentioned 

different claims about the nature of one’s ability to ascertain information concerning 

the future. 

The validity of knowledge derived from intuitive or rational methods draws 

upon the philosophical issue of compatabilism between the epistemological claims 

of faith and reason, which are extended to the domains of religion and science. The 

difference between faith and reason centers upon the philosophical notion of 

compatabilism. For some knowledge attained through faith or reason stand as 

mutually contradictory truths yet equally valid in their own context as espoused in 

Averroes ‘doctrine of the double truth’ (Helm, 1999). 

From the scientific side of the coin, science seems to have resolved itself to 

searching for relative truths where as the description of the observer’s condition 

becomes more refined, it discovers new dimensions of analysis. The search for 

unified theories still continues however where the natural tendency for science is to 

unify competing paradigms, which is how it evolves. In relation to scientific 
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predictions by elaborating upon the issues raised in chapter four and applying this to 

hypothesis testing gives a surprising picture for the scientific framework. 

The correct view to adopt with regards to hypothesis testing is that it doesn't 

actually exist, no hypotheses ever actually get tested! What we are able to determine 

is the probability that we find data the way we have observed it given that we had 

that hypothesis. This bears direct relevance with respect to the certainty with which 

science can make claims which has also been discussed by Peirce. 

Fallibalism, devised by Peirce, is an epistemological attitude with respect to 

the certainty of the claims of scientific knowledge. Here Peirce describes how 

certainty may be a less than desirable quality to associate with theory due to its 

limiting factor with regards to the limiting of possibilities open to alternate 

interpretations. 

'I used for myself collect my [logical] ideas under the designa ion 

fallibilism; and indeed the first step toward finding out is to acknowledge that 

you do not satisfactorily know already; so that no blight can so surely arrest all 

intellectual growth as the blight of cocksureness' 

(Peirce, Collected Papers, vol. i, sect. 1.13). 

As science strives to understand the truth or falsity concerning its theoretical 

explanations of observed events then it is forced to recognise its limitations 

recognised by Pierce and also Popper. The more rationally certain we become of 

observations or theories the greater the potential to become divorcing experience 

from theory. This point addresses the tendency to adopt an a priori attitude of 
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dismissal with regards to ostensibly impossible tasks or the epistemological claims 

of precognition or ESP. Yet as argued previously it is the very theory that determines 

possibility that shapes what we find meaningful and coherent. 

To revoke meaning as being an ascertainable goal within the scientific scope 

of inquiry reflects a flippant attitude with respect to the purpose of finding 

meaningful results in the first place. To begin with interpretation is a subjective 

process, where all knowledge is obtained per rnodum cognescentis i.e. in accordance 

with the cognitive powers of the knower, there are no ultimate rights or wrongs as to 

a ‘best interpretation’. One can argue that the interpretation which leads to the best 

predictive model is the most valid and hence best interpretation of the observations 

however this is always a relative answer. For the individual it is the understanding of 

the observations rather than pure syntactical knowledge that provides the best 

explanation. Ultimately, for the individual, the best explanation or interpretation is 

the one which suites the individual’s needs or goal the best, which can explain why 

things such as the confirmation bias exist. 

In Quine’s interpretation he claims not only that all data is theory laden but 

that any attempts to find the underlying principles or foundations of the data (i.e. 

foundationalism) are futile (Quine, 1960). This is because our knowledge is 

described by Quine as a network of beliefs, where some beliefs are more applicable 

and hence more likely to be adopted or rejected depending upon the observations we 

choose to explain. 

In terms of looking at the data from the individual’s point of view then 

certainty can be achieved subjectively through making consistent the data with 

theory. This powerful psychological tendency known as cognitive dissonance could 
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suggest that certainty is a goal that we strive to achieve. From the phenomenological 

perspective however consciousness seems to imbue data with certainty in 

Wittgenstein’ s sense of projected certainty onto epistemological claims 

(Wittgenstein, 1979) or Goertzel’s sense of enabling definiteness to manifest in the 

world. 

In this sense if consciousness (i.e. in the meditative state) is random then our 

connected experiences or continuity of self is determined through the choices we 

make that shape what we have awareness of. For example with respect to perceived 

causality then when interpreting causality, the object of our focus determines what 

we choose as the scale of measure within which we subsequently determine the 

cause of something thus implying that there is no necessity to causality. 

This hopefully portrays a different kind of framework in which to interpret 

the ways in which we can ascertain information through predictions and induction to 

provide explanations of our observations. This points to the study of complex 

systems as a natural way in which to study the interface between the analytic and 

synthetic. The transition between ordered and random behaviour of a system where 

we observe patterns of regularity into chaotic behaviour presents its own limitation 

however. It is not possible to formulate deterministic predictions (i.e. predicting 

single data points) when analyzing the chaotic or changing states of complex 

systems. This suggests that in principle specific predictors of trial success maybe 

beyond the scope of enquiry. Global patterns, e.g. statistical measures may be 

possible to find yet this may preclude the ability to determine things like which 

successful predictions are attributable to chance or psi for example. 
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As objectification remains our only method of measurement then this means 

that to establish patterns derived from phenomenological processes underlying 

subjective state reports, experimenters, who are on the outside of this system, must 

infer such patterns. In order to examine the relationship between the experience and 

observed data we should utilise the natural biases that are prevalent and see how we 

deviate from them. What this thesis hoped to achieve with regards to 

experimentation was to be able to establish the context that a participant views the 

observed data, i.e. through the different measures of expectancy to infer what 

possibilities they are open to and how they change. This was established to some 

extent however the moment by moment changes that occur when participants form 

predictions means there are still more changes that go unexamined. Through making 

an introspective assessment of their confidence about a future event that they will 

observe and then eliciting a state report then this raises the issues concerned with the 

relationship between mind and matter. 

This is by no means a small and isolated topic to deal with and so this thesis 

has drawn upon a wide range of philosophical considerations to hopefully portray a 

different kind of framework in which to interpret the ways in which we can ascertain 

information through predictions and induction to provide explanations of our 

observations. In terms of the theoretical issues that are raised by this, the lines of 

enquiry pursued are thought to describe a more compatible framework and relevant 

language between the phenomenological approach, or subjective experience of the 

predictive process, and the formalness of the scientific use of predictions. 

If we are to ask why people claim to have ESP or precognitive experiences 

and be able to foretell the future then it is thought necessary that this requires an 
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explanatory framework that goes beyond reductionism. Reductionistic models are 

proposed to have the inherent problem of fitting a consistent theory of causation (be 

it forwards or backwards) to this problem. There seems to be no necessary attributes 

that are associated with causation, as ultimately the attributed cause remains an 

interpretation to best explain the observations according to the observer’s initial 

assumptions (Brier, 1974). As a result of this certain theoretical consequences occur, 

namely adopting a probabilistic interpretation with regards to causation and also the 

rejection of the assumption that the observer and observed are independent. This 

latter point has been proposed to be due to the fact that the purported boundaries that 

limit our perceived predictive capacity cannot be determined as necessary as 

ultimately they remain an assumption. 

It is thought that these considerations give rise to a more consistent account 

of parapsychological phenomena, which take into consideration the general findings 

associated with expectancy (i.e. sheep/goat studies, the repeatability problem and 

potentially the elusiveness of psi). Also findings associated with states of 

consciousness (which suggest that dream or ganzfeld states for example are more 

conducive to psi) are given a compatible explanation in terms of the changing 

boundaries between the observer and the observed. So on the surface, what seem 

disparate accounts of our observed world offered to us from classical physical 

reductionism and holistic frameworks are proposed to be associated with the 

boundaries that are proposed to exist between the observer and the observed and do 

not reflect any real distinctions. The boundaries that demarcate the division between 

subject and object, observer and observed serve have served as useful constructs to 

explain the role of our perception in relation to the environment, yet remain precisely 
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that, constructs. This implies that they possess no substantial basis or ontological 

validity, as ultimately they are simply assumptions derived from the axioms 

governing the framework of belief. 
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Appendix 1 

Calculations of expected hit rates for the Monty Hall Procedure 

To initially assess the actual base rates to be able to establish how they may 

subsequently be forgotten then one needs to calculate the logical probability of the 

expected hit rate. One can formulate the logical probability of success through 

knowing the number of times a participant changed from their original choice of 

card and the hit rate over a known number of trials, one can calculate the expected 

hit rate with the following formula. 

Expected Hit Rate = ((CM Rate + 1) x (1 - Probability of a CMHit) 

Here CM Rate refers to the number of times a participant changes from their 

1'' choice card divided by the number of trials a prediction was made. A CMHit 

refers to the probability of attaining a correct prediction given the participant 

changes from their 1 St choice card, i.e. 2/3. 

To calculate the Hit Rate compared to chance, one simply has to deduct the 

Expected Hit Rate from the Observed Hit Rate. 

Relative Hit Rate = Actual Hit Rate - ((CM Rate + 1) x (1 - Probability of a CMHit)) 

Rhr = ObP(Hit) - ((ObP(CM) + 1) x (1 - P(CMHit)) 
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Amendix 2a : Ouestionnaire Questions and responses 

Pre-test questionnaire : Presented just prior to the commencement of the test. 

1) Out of 25 trials, how many correct predictions do you think you will make? 
Responses : 25 out of 25.. . to.. . 1 out of 25 

2) How confident are you of getting this score? 
Responses : 1; not at all confident 

2; slightly confident 
3; quite confident 
4; averagely confident 
5; fairly confident 
6; very confident 
7; absolutely confident 

3) Compared with chance, how significant will this score be? 
1; significantly below chance 
2; below chance 
3; slightly below chance results 
4; chance results 
5; slightly above chance results 
6; above chance 
7; significantly above chance 

Responses : 

4) Approximately how many predictions would you expect to get right according to 
chance? 

Responses : 25 out of 25.. . to.. . 1 out of 25 

5) How much do you want your performance in the experiment to be successful? 
1; I definitely don't want to be successful 
2; I really don't want to be successful 
3; I don't want to be successful 
4; I don't mind either way 
5; I want to be successful 
6; I very much want to be successful 
7; I completely want to be successful 

Responses : 

6) To what extent do you feel that you are in control of your success in the 
experiment? 

Responses : 1; Not at all in control 
2; Slightly in control 
3; Moderately in control 
4; Averagely in control 
5; Fairly in control 
6; Very much in control 
7; Completely in control 
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7) How important is this experiment to you? 
1; Not at all important 
2; Slightly important 
3; Moderately important 
4; Averagely important 
5; Fairly important 
6; Very important 
7; Absolutely important 

Responses 

8) To what extent do you expect the outcome of this experiment will be surprising to 
you? 

Responses : 1; I definitely won't be surprised 
2; It is extremely unlikely that I will be surprised 
3; It is quite unlikely that I will be surprised 
4; I am not sure if I will be surprised 
5; It is quite likely that I will be surprised 
6; It is extremely likely that I will be surprised 
7; I definitely will be surprised 

9) To what extent do you think you will hesitate whilst making your predictions? 
Responses : 1; Not at all 

2; Very rarely 
3; Rarely 
4; Occasionally 
5; Quite often 
6; Frequently 
7; Always 

10) How 'in the mood are you to do this experiment? 
1; Not at all 
2; A little 
3 ; Moderately 
4; Averagely 
5; Fairly 
6; Very 
7; Absolutely 

Responses : 

11) To what extent do you have faith in your ability to be successful in the 
experiment? 

Responses : 1; No faith at all 
2; A little faith 
3; Some faith 
4; An average amount of faith 
5; A fair amount of faith 
6; A lot of faith 
7; Absolute faith 
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Appendix 2b : Ouestionnaire questions and responses 

Post test questionnaire : Presented after the overall feedback of the test score 
has been presented. 

1)  How many correct predictions do you think you made out of the 25 trials? 
25 out of 25.. . to.. . 1 out of 25 Responses : 

2) How much control did you feel you had over the success of your predictions? 
Responses : 1; No control at all 

2; A slight degree of control 
3; A moderate degree of control 
4; An average degree of control 
5; A large degree of control 
6; A very large degree of control 
7; Absolutely in control 

3) To what extent did faith play a role in making your predictions? 
Responses : 1; Not at all 

2; Very rarely 
3; Rarely 
4; Occasionally 
5; Quite often 
6; Frequently 
7; Always 

4) To what extent did you hesitate when making your predictions? 
Responses : 1; Not at all 

2; Very rarely 
3; Rarely 
4; Occasionally 
5; Quite often 
6; Frequently 
7; Always 

5) Overall, how important to you was the experiment? 
Responses : 1; Not at all important 

2; Slightly important 
3; Moderately important 
4; Averagely important 
5; Fairly important 
6; Very important 
7; Absolutely important 
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6) To what extent did you enjoy the experiment? 
Responses : 1; Not at all 

2; Slightly enjoyed it 
3; Moderately enjoyed it 
4; Averagely enjoyed it 
5; Fairly enjoyed it 
6;  Very much enjoyed it 
7; Completely enjoyed it 

7) To what extent did you become bored during the experiment? 
1; Not at all bored 
2; Slightly bored 
3; Moderately bored 
4; Averagely bored 
5; Fairly bored 
6; Very bored 
7; Absolutely bored 

Responses : 

8) Which of the trials do you think you have performed more successfully in? 
Responses : 1; The trials in which I had a higher confidence 

2; The trials in which I had a lower confidence 

9) To what extent do you want the outcome of the results to be successful? 
Responses : 1; I definitely don't want the outcome to be successful 

2; I really don't want the outcome to be successful 
3; I don't want the outcome to be successful 
4; I don't mind either way 
5; I want the outcome to be successful 
6; I very much want the outcome to be successful 
7; I completely want the outcome to be successful 

10) How successful do you feel you have performed compared to chance? 
1 ; Significantly below chance 
2; Below chance results 
3; Slightly below chance results 
4; Chance results 
5; Slightly above chance results 
6; Above chance results 
7; Significantly above chance 

Responses : 
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Appendix 3: Participant instructions on how to complete the test. 

How to do the trials. 

To begin with you will be asked 11 questions. 

When these have been completed a new window will open up and the trials will 
begin (25 in all). You will only get 20 seconds on each of these so it’s important that 
you know what to do in advance. 

At the top of the page will be a header telling you how many trials there are to go. 
Below this there will be a timer as follows: 

Picture of ‘Time remaining’ bar 

The red bar indicates how much time has been used up. 

Next will come the cards: 

Picture of three cards 

Behind these there are two crosses and one circle. You must decide which card you 
think is the circle. You can select your choices either by selecting the numbers below 
them or by clicking on the card itself. When you click on a card, that card becomes 
the new first choice. 

Below the cards there will be a slider bar: 

How confident are you that you have chosen the correct card? 
Picture of slider bar from -100% to +100%. 

This is inactive. You will not be able to use this until you have selected a card. Once 
a card has been selected the slider bar will become active and you may use it to 
register your confidence rating. To do this you must click on the small triangle and 
‘drag’ it along the scale, whilst keeping the mouse button depressed. 

Picture of active bar 

[N.B. For web testing, the participants were then informed of a second scale that 
they could rate the extent to which they felt they formulated their prediction upon a 
rational or intuitive basis. These proved unreliable at recording data accurately 
however and so were discounted from analyses.] 

After about 10 seconds one of the two crosses will be revealed to you leaving two 
remaining cards and a new button will appear beneath the cards. 

Picture of ‘Change Mind?’ Button 
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You then have the option of changing your mind concerning the card choice. You 
can use the button for swapping your first and second choices. You may alter your 
first choice as many times as you wish before the time runs out. 

Once the 20 seconds has finished, the circle will be revealed and then a new page 
will appear in which there will be a new scale similar to the previous one. This time 
you are asked to enter your surprise at the result of the trial was to you. You will 
only have 8 seconds in which to make this decision before the process begins again 
with a new trial. 

The whole process repeats 25 times after which you will be asked to complete 
another 10 questions. 

When you are ready please press the button to continue. 

Picture of ‘Continue’ Button 
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