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ABSTRACT

This dissertation reports three pilot psychokinesis (PK) experiments and
two imagery-based "training" PK experiments. The two imagery experiments
attempted to increase PK scores (as measured by a computer test called
"Synthia") of Ss through the practice of three visual-imagery
strategies. In Synthia a trial is initiated by pressing the space-bar
upon which the computer selects randomly one number. If this number
corresponds to a target number randomly generated by the computer the
trial is counted as a hit. A blue star appears on the computer screen
and a beep sounds each time a hit is made in a feedback version of
Synthia. In a nonfeedback version no such feedback is provided. The
three strategies were process-oriented imagery (PO), goal-oriented
imagery (GO), and end-oriented imagery (EO). In PO, Ss visualized energy
building up inside their bodies and then sent it into the computer
screen. In GO, Ss imagined the feedback (the beep and the star) provided
for hits on the computer test. In EO, Ss visualized the final number of
hits they wanted to achieve in each run on Synthia, and as shown on a
display at the end of a 40-trial run. The three pilot studies were by
and large conducted to test and refine the experimentation environment
and the computer test. In the first imagery training study 24 selected
Ss participated. Ss were divided into three groups of 8 Ss each. Each
group practised one of the three imagery strategies on Synthia on six
sessions. In the second imagery training study 52 selected Ss
participated. Ss were divided into four groups of 13 Ss each. Three
groups each practised one of the three imagery strategies on Synthia on
four sessions. The fourth group was a control group which also did four
sessions. Altogether 76 Ss participated in the two imagery experiments
contributing to 352 "training" sessions. In both experiments the three
imagery strategies resulted in neither significant PK scoring nor in an
increase in PK scores over a period of time as had been predicted. The
conclusion is drawn that PO, GO and EO do not work as a "training"
method in a multi-session experimental set-up with a computer test such
as the one employed. As predicted, Ss using PO spent significantly
longer time on the PK task when they obtained feedback on their
performance than in the absence of such feedback. Also as predicted, Ss
using GO spent significantly longer time on the PK task in the presence
of feedback than in the absence of feedback. This time effect was

interpreted in terms of different degree of concentration. Three
post-hoc findings were of interest: (1) In the latter imagery study, the
control group increased marginally significantly (p=.051, 2-T) in total
PK scores across sessions whereas the three imagery groups decreased
nonsignificantly. Whilst acknowledging that this observation could be
due to chance given the number of analyses conducted, a possible
psi-based explanation discussed is that the experimenter psi-missed
precognitively in deciding when to initiate the computer test. (2) In
the second imagery experiment, the 27 "sheep" (those who believe in the
existence of psi) showed a nonsignificant incline in PK scores between
first and second half of the experiment, whereas the 12 "goats" (those
who do not believe in the existence of psi) declined significantly
(p=.009, 2-T). The difference between incline with sheep and decline
with goats was significant (p=.007, 2-T). (3) Finally, an examination of
170 pilot / screening sessions indicated that the more Ss reported
having had a PK experience the higher their PK scores tended to be on
the computer test (an outcome of meta-analysis yielded z = 3.03, p=.001,
1-T). Three possible lines of research are suggested as a direct
continuation of present experimentation.
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CHAPTER CNE

INTRCDUCTICN

1.1 THE OBJECTIVE OF THE DISSERTATION

The title of this dissertation, "Psychokinetic attempts on a random

event based microcomputer test using imagery strategies", consists of

two main components:

A. "Psychokinetic attempts using imagery strategies". This refers

to the main objective, the empirical goal, of the thesis which is to try

to see if psychokinesis is trainable with human subjects through the

practice of three visual-imagery strategies. Typically, psychokinesis

(abbreviated as PK) has been referred to as the "influence of mind on

external objects or processes without the mediation of known physical

energies or forces" (Dale & White, 1977, p.931).

B. "A random event based microcomputer test". This refers to the

method of measuring PK. Considerable time and effort was spent on

developing and testing a microcomputer test / game called "Synthia" that

could serve as a measure of psychokinesis.

Other secondary theoretical and empirical issues interacted with

the main purpose. These include investigations into for example, models

of psychokinesis that can apply to the data and into the possibility of

predicting psychokinesis performance through scalar instruments.

1.2 GENERAL ISSUES IN PARAPSYCHOLOGY

The term "psychical research" was used in Britain as equivalent to

what the Germans called "Parapsychologie" and the French "la

metapsychique" in the nineteenth century. In 1927 William McDougall came
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to Duke University as Chairman of a newly formed psychology department.

Shortly thereafter J.B. Rhine arrived to study psychical research under

the guidance of McDougall. Rhine adopted the term "parapsychology" from

the German to represent the experimental and quantitative subdivision of

psychical research (Mauskopf & McVaugh, 1980, p. 117). Today it has come

to replace the older expression, embracing the scientific study of all

aspects of psi phenomena (see below) in the U.S. and on the continent,

although the British still seem to use the two words interchangeably.

Definitions of Concepts. The term "psi" is a theoretically neutral

term to identify an organism's alleged extrasensorimotor interaction

with the environment (Thouless, 1942, p.5). Parapsychologists tend to

talk about psi ability and psi phenomena, and so on. Thus, psi includes

both "extrasensory perception" (abbreviated as "ESP") and

"psychokinesis" (abbreviated as "PK"). The Paraosvchological Association

(1988, pp.353-354, see also Morris, 1982; Palmer, 1982) defines ESP and

PK in the following way:

When an event is classified as a psi phenomenon, it is claimed
that all known channels for the apparent interaction have been
eliminated. Thus it is clear that labeling an event as a psi
phenomenon does not constitute an explanation for that event,
but only indicates an event for which a scientific explanation
needs to be sought. Phenomena occurring under these conditions
are said to have occurred under psi-task conditions. [The
Parapsychological Association's emphasis.] Labels such as
"extrasensory perception" (ESP) and "psychokinesis" (PK) refer
to the apparent direction of information or influence. ESP
refers to situations in which, under psi-task conditions, an
organism behaves as if it has information about the physical
environment (as in "clairvoyance"), another organism's mental
processes (as in "telepathy"), or a future event (as in
"precognition"). PK refers to situations in which, under
psi-task conditions, an organism's physical environment
changes in a way that appears to be related to the organism's
mental or physiological processes.

There are however alternatives to the above conceptualization which

I shall not pursue here that attempt to place the psi phenomenon into
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meaningful frameworks. Morris has elaborated the psi terminology into a

conceptual scheme as presented in a basic communication model (Morris,

1975; 1979). Stanford, questioning the relevance of communication

models, has reinterpreted psi events as "dispositional" in character

rather than being analogous to known sensori-motor skills (Stanford,

1978; see also philosophical justification for this model in Edge,

1978) .

Defining the Field. The content of parapsychology can be considered

to be the study of interactions between organisms and their external

environment (including other organisms), which occur under conditions

when it is claimed that participation of the known sensorimotor systems

has been ruled out. This hypothetical type of interaction between

organisms and environment has been referred to as being

"extrasensorimotor", i.e. it is not dependent on the senses and muscles,

or other physical means (see e.g. Dale & White, 1977). Parapsychology is

a branch of psychology, as it studies the behavior of organisms,

although it interacts with other fields such as social anthropology,

biology, physics, and so on.

The methodology that is practised in parapsychology is scientific;

i.e. its practitioners put forward hypotheses from which predictions are

deduced that can be objectively tested and replicated under identical

conditions (e.g. Pratt, 1978, p.85). Although answers are sought through

controlled and quantified observation in this thesis, I am aware of an

alternative methodological approach towards the understanding of the

behavior and experience of human subjects which has been referred to as

phenomenology (Koch, 1964, p.34 ff; MacLeod, 1964). See Wann (1964) for

discussion of these two approaches in psychology.

A Few Notes on Criticism. Psi phenomena have been the subject of

scientific examination for over 100 years. The so-called "psi
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hypothesis", which states that the existing evidence is sufficient for

us to take seriously the idea that a hitherto unrecognized means of

interaction / communication with the environment is available to us and

that it is amenable to scientific investigation, is still doubted in the

scientific community. Criticism on the broad spectrum of research in

parapsychology can be found in Crumbaugh (1976) and Ransom (1976) . A

bibliography of the skeptical literature has been provided by Hovelmann,

Truzzi and Hoebens (1985). Methodological criticism of parapsychology

has been given by Akers (1984) . Summary of the critical writings of the

major critics can be found in Child (1987). (See also on the most recent

debate, for parapsychology Rao & Palmer, 1987; against parapsychology

Alcock, 1987; and open peer commentary on these two papers in Behavioral

& Brain Sciences. 1987.)

Inside the field itself, no set of explanations put forth is

adequate to explain the range of reported experiences and controlled

laboratory studies that have gone on record. However, there is no need

to abandon certain areas of research because the questions asked are

"out of the ordinary" and do not at present yield any definite answers.

On comparing the state of affairs in parapsychology to that of physics

past and present, Arthur Koestler (1972) wrote:

When, in the seventeenth century, experimenting with
electricity became fashionable, previously undreamt-of
phenomena were discovered, and scientists vied in proposing
hypotheses to account for them - postulating effluvia, liquid
fires, currents, fields, without turning a hair. Magnetism and
gravity had a similar history: when Kepler suggested that the
tides are due to attractive forces emanating from the moon,
Galileo shrugged the idea off as an "occult fancy" because it
involved action-at-a-distance and thus contradicted the "laws
of nature"... (p. 79)

... parapsychological research has become more rigorous,
statistical and computerized, while theoretical physics has
become more and more "occult", cheerfully breaking practically
every previously sacrosanct "law of nature". Thus to some
extent the accusation could even be reversed: parapsychology
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has laid itself open to the charge of scientific pedantry,
quantum physics to the charge of leaning towards such
"supernatural" concepts as negative mass and time flowing
backwards. (p.11)

1.3 A BRIEF HISTORY OF PK LABORATORY RESEARCH

In this thesis I chose to focus on PK research because I was more

interested in questions related to PK than ESP. A brief history of PK

laboratory research is given below.

The first attempt to institutionalize the scientific study of

psychic phenomena dates from the establishment of the Society for

Psychical Research (SPR) in London in 1882. It was about 50 years later

that statistically evaluated studies of PK started (for recent overviews

on history of, and findings in, PK research see, Isaacs, 1982; Palmer &

Rush, 1986; Randall, 1982; Rush, 1977; 1982; 1986; Schmeidler, 1977;

1982; 1984; 1987; Stanford, 1977b). The early investigations into

psychokinesis consisted of research on physical mediums such as D.D.

Home (Crookes, 1972; Dunraven, 1924; Zorab, 1970), Eusapia Palladino

(Feilding, Baggally & Carrington, 1909), and Indridi Indridason

(Gissurarson & Haraldsson, 1989; Hannesson, 1924). A levitation of a

table in the presence of a medium was considered to be a possible PK

event when/if the hypothesis of deception could be ruled out with

reasonable confidence.

Investigating the claims of a gambler, J.B. Rhine at Duke University

initiated in 1934 formal research into the hypothesis that movement of

objects (such as dice) can be influenced by volition without any

physical mediation. The results were not published until 9 years later

when Rhine felt that the cumulative results from the numerous

repetitions of the PK experiments offered a "moderately strong case" for

the existence of PK (Rhine & Rhine, 1943, p.21). The use of
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dice-throwing as a test for PK was devised independently by Carroll Nash

in 1940 (Nash, 1944).

In typical dice-throwing experiments that were to follow a well

made die (or two or more dice) was repeatedly thrown and after bouncing

many times came to rest. Over a long series of throws it should land

(given the appropriate controls for bias via "normal" means) with an

approximately equal number of each of its six faces in the uppermost

position. The subject in a PK experiment of this sort was usually asked

to "will", "wish" or "cause" a specific preassigned face of the die to

turn up. This enabled a statistical estimate to be made as to how likely

the result achieved was, supposing that the probability for a given fall

was one in six. The dice-throwing experimental design was gradually made

more rigorous as the PK experiments continued.

A retrospective analysis of the early PK results showed that PK

scoring tended over time to follow a typical decline pattern. In the

first experiment among those subjects, who did three runs in a sequence

(each run consisting of twelve throws of pairs of dice) - the average

score for the first, second and last runs showed a steady decline (Rhine

& Rhine, 1943). If the record sheet for a particular session was divided

into two equal chronological halves, the distribution of hits from

dice-throws within each run was also found to decline (Reeves & Rhine,

1943). The term "decline effect" nowadays indicates the tendency for

positive scoring in psi tests to decrease within either a run or

specific unit of experimentation longer than run or decline in time.

During the 50s and 60s, the so-called placement method took over by

and large from the die-face method as a major experimental design. Two

researchers, W.E. Cox (1951; 1954) and Haakon Forwald (1952a; 1952b;

Rhine, 1951) introduced the placement design. (It is unclear whether
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Forwald introduced it independently or was replicating Cox's work.) This

particular method consisted of, for instance, letting one or more dice

(or other objects) roll down a sloped panel after being initiated

mechanically. At the end of their roll, the dice would land on a table

on either the left or the right hand side of the sloped panel. The

subject's task was to try to influence the dice to move and come to rest

on either the left or the right side of the table, whichever was the

designated target side. The target sides of the placement table were

alternated, so that any bias inherent in the apparatus would cancel out.

Statistical methods could then be used to evaluate the results.

After examining more than 200 publications dealing with PK, Girden

(1962) offered a detailed criticism on the statistical PK research on

dice and placement. He criticized the earlier PK tests for being poorly

designed and badly executed. He pointed out for example that (ibid.,

pp.358-360,382); adequate control tests were lacking, equal numbers of

trials were not obtained with the several target faces of the dice, the

use of a hand shaken container in a majority of the reports was not

completely fool proof, motor driven dice machines possibly turned out

repetitions that were not properly random, and that little or no effort

was made to insure accuracy in recording the obtained scores.

Beloff and Evans (1961) were the first researchers in

parapsychology to utilize the decay of a radioactive atom (the most

random process known to physics to the best of my knowledge) as a PK

target. They set up a radiation counter adjacent to a piece of uranium

compound and asked their subjects to try to alter the count rate. They

did not find any evidence of PK. One year after his publication of

precognition results with a similar machine, Helmut Schmidt in 1970

published the results of some PK experiments he conducted with an

electronic apparatus made up of a binary random number generator
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(abbreviated as "RNG") connected to a display panel which he designed

and built (Schmidt, 1970a; 1970b). (RNGs are discussed in more detail in

section 3.3.) Schmidt's original RNG equipment made use of electrons

emitted by the decay of the radioactive nuclei from strontium-90 to

trigger a Geiger counter. "The momentary position of a binary high

frequency counter at the time of the electron registration" determined

whether a "+1" or a "-1" was generated (Schmidt, 1970a, p. 177). The

essential aspect of the display panel was a circle of nine lamps which

lit one step at a time for each trial in the clockwise (+1) direction or

the counterclockwise (-1) direction, depending on which of the two

numbers the PNG produced for that trial. The subject's task was to

choose either the clockwise or counterclockwise motion and try by using

PK to make the light proceed in that direction. Schmidt acknowledged

that, although he discussed his experimentation in terms of PK, in

principle, the results could also be ascribed to precognition on the

part of the experimenter or the subject.

In order to improve efficiency, Schmidt designed a high-speed RNG

that could produce faster sequences of random numbers (Schmidt, 1973).

Instead of radioactive decay the random element in the new RNG was

electronic noise, which was used to select a target whenever the

generated noise exceeded a certain threshold amplitude. Nowadays RNGs

most often make use of electronic noise instead of Strontium-90 and much

of the contemporary PK research is conducted with numbers produced by

RNGs as targets. (The project reported in this thesis makes use of a RNG

computer test.) Since the publication of Schmidt's RNG work, he has

continued to run successful RNG PK experiments. More importantly, a

number of other researchers have successfully used the same devices or

similar ones to replicate psi results (e.g. Nelson et al., 1986; Radin
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et al., 1986; and summary of results in Jahn & Dunne, 1987, pp.144-148).

Today many parapsychologists make a distinction between macro- and

micro-psychokinesis (e.g. Palmer & Rush, 1986). According to this

classification, which may sometimes be ambiguous, macro-PK describes

phenomena such as purported metal-bending and such large scale phenomena

as alleged gross movements of objects typical of claimed poltergeist

manifestations (also referred to as Recurrent Spontaneous Psychokinesis,

"RSPK"). Macro-PK phenomena can be observed directly. Micro-PK describes

the small scale phenomena, such as a specific face of a die turning up

more often than one would expect by chance. Measurement of some sort is

needed to know whether a micro-PK phenomenon has taken place. This

thesis concentrates on micro-PK research. One can argue that the

experimental approach to the micro-PK category can be divided into two

crude categories according to how the results are arrived at: a) The

method of detecting psychokinesis by statistically significant deviation

from mean chance expectation (MGE) . b) The method of detecting

psychokinesis by other quantitative measurements such as changes in

intensity or pulse frequency of a light source, or temperature, or

growth of enzymes.

As with ESP, the physical processes responsible for PK remain

obscure. The distinction between the subcategories of psi is often

arbitrary (Nash, 1975; Rhine, 1974). For instance, it is difficult to

distinguish between precognition and PK when it comes to anomalous bias

in RNGs. It is unclear whether PK makes a contribution of energy to the

systems apparently affected, and most modern theories do not hypothesize

PK as being a form of energy. Some researchers have constructed theories

that reduce all statistical psi results to PK, called the observational

theories (Schmidt, 1975a; 1975b; 1978; Walker, 1975; overviews in

Houtkooper, 1983; Millar, 1978). Others have reinterpreted the available
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experimental RNG data pool in terms of an informational model called

Intuitive Data Sorting (May et al., 1985). These two ideas, which are

amongst the most prominent ones today, are discussed in more details in

chapter 3.

1.4 THE RATIONALE BEHIND THE DISSERTATION

The Choice of a Training Study

The problem of obtaining on demand, and maintaining satisfactory

control over psi has not yet been solved in parapsychology. The solution

of many basic research problems in parapsychology (such as building and

testing theories) depends on the researchers having reliable

high-scoring individuals to act as experimental subjects. Not enough of

these turn up in experiments and those who do are liable to lose their

ability to score highly after a period of time (Thouless, 1963, p.71).

As stated by John Beloff (1967, p.120), "Progress is possible in science

only when the relevant phenomena are available for research".

Since the amount of psi shown in experiments is usually very small

(despite often being statistically significant), many parapsychologists

think it is of major importance to find means to enhance PK scoring in

experiments. Gardner Murphy (1969, p.3) wrote for instance that the

problem of cultivating "good psychic subjects" was really the beginning

and the center of all psychical research. For him the cultivation of the

"paranormal gift" seemed not unlike the cultivation of almost any other

kind of gift whether playing the piano or learning to wiggle one's ears

(ibid., p. 10).

The state of affairs in parapsychology seems to call for a reliable

procedure to produce statistically measurable psi. This is important in
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order to bring psi phenomena to such a level that they become available

to scrutiny. However, we may be facing a vicious circle here. In order

to be able to establish a psi training procedure, one can argue, we need

to know more about how psi can be controlled. This view is reflected in

the following quotation from R. H. Thouless (1963, p.71):

It has seemed to me for many years that one of the most urgent
unsolved problems of parapsychology is the question of how we
may obtain such control of its phenomena that we can train
subjects to succeed in paranormal tasks.

One way around this dilemma is to think of the two views as going

hand in hand. When there is a suggestion that research on a topic has

reached a promising level - we try to take the research one step further

and use the available data in some form of a training procedure. For the

sake of argument, let us suppose that a certain mental procedure such as

visualizing successful outcome on a psi task results in extrachance

scores. This encourages the hope that we may look into this direction

for one solution of the problem of psi control, and thus replicability.

Whether this is, or is not the case must be discovered by research. We

may want to investigate whether use of this mental procedure results in

higher and higher psi scores with continuous practice. Whether subjects

were successful because they practised the mental procedure, or whether

this technique merely served to trigger off some latent natural

abilities, or simply boosted their motivation, confidence, etc., are

other questions which would have to be answered by yet further research.

The Choice of Visual-Imagery Strategies

The topic of Imagery has started to play a larger research role in

various academic disciplines. In sport psychology reviews of mental

practice (such as visualization) suggest that mental practice may have

positive influence in the acquisition or the performance of a skill



CHAPTERl PAGE 12

(Feltz & Landers, 1983; Suinn, 1983; 1984). In an albeit unorthodox line

of research within medical science, there seems to be growing interest

in relating "attitude" variables and imagery to the outcome of cancer

(e.g. Achterberg & Lawlis, 1979; Achterberg et al., 1977; Simonton,

1972; for a general discussion on clinical uses of mental imagery see

Sheikh & Jordan, 1983) . For example, in an imagery of disease test known

as Image-CA (Achterberg & Lawlis, 1984), cancer patients are given an

interview in which they are asked to imagine, draw and discuss pictures

of their tumors, their white blood cells, and their current medical

treatment. The interview protocol is scored on 14 dimensions, e.g.

frequency of positive images, symbolism, vividness. The total score on

the Image-CA has been found to predict the status/outcome of cancer with

93% accuracy for those in total remission, and with 100% accuracy for

those who had died or had rapid deterioration (Achterberg & Lawlis,

1979) .

Looking to parapsychology, experiential reports of purportedly

gifted ESP subjects (see especially, Kelly et al., 1975; White, 1964),

as well as material from spontaneous case collections (e.g. Rhine, 1953;

1954) suggest the importance of the role of visual imagery in the

manifestation of ESP. On such material George and Krippner (1984, p.80)

commented:

Qualitative material gathered by parapsychologists suggests
that the enhancement of mental imagery is an obvious candidate
for a relevant commonality among allegedly psi-conducive
practices.

Experimental work also suggests the possibility (although not

unambiguously) that ESP performance can be enhanced through the practice

of visual-imagery strategies (see reviews in George, 1981; George &

Krippner, 1984).
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Many popular books on "positive thinking" and "psychic development"

have claimed that visualization and imagery is important in bringing

about desired outcomes (e.g. Koran, 1972; Peale, 1952, Sherman, 1972;

1978). Morris (1980a) did a review on "psychic self-development" methods

as presented in the popular literature. He noted that these methods

frequently stressed the importance of visualization and imagery in

developing psychic ability. He wrote (ibid., p.10):

... members of the research community would do well to
consider the techniques offered and to explore them more
systematically under controlled conditions.

There are reasons to think that imagery may play a role in the

generation of psychokinesis. Oh reviewing the literature (see following

chapter) on what can in a broad sense be called research into "mental

training" and psychokinesis - those strategies involving visual-imagery

of some sort seem to be promising. The reason for choosing psychokinesis

training via visual-imagery strategies was not only based on reviewing

the literature, but the author had also the opportunity to do such

research under the supervision of Robert Morris, who has been actively

involved in the area of psychokinesis conducive visual-imagery practice.

Finally I want to quote Evan Harris Walker on the study of imagery in

parapsychology (Walker, 1984b, p.11):

The detailed study of imagery is possibly the most important
experimental tack being taken to solve the problem of
repeatability in parapsychology.

1.5 ISSUES EXPLORED IN THE THESIS

The research reported in this thesis could probably be called

process-oriented as distinguished from proof-oriented. The emphasis is

not on trying to prove PK to be true or false. The aim of

process-oriented research is to learn more about the processes that may
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be involved when/if numbers produced by a RNG show an anomalous bias

from the expected distribution and when this bias is associated with

mentation of volitional activity. John Palmer wrote on process-oriented

research (Palmer, 1986, p.185):

However, even though there may be process psi researchers who
personally consider psi to be an established fact, such a
belief is by no means a prerequisite for doing process
research. It is only necessary that the existence of psi be
accepted as a working hypothesis. Indeed, looking at the
matter from a broader perspective, one can easily conceive of
process research designed to demonstrate that the process
underlying 'psi' is a normal physical one.

The issues that are explored in the thesis, and the methods used in

the following experiments, tie into research in other fields of

psychology such as sport psychology, the study of imagery in cognitive

psychology and psychological testing.

The main body of chapter 2 presents a review of the literature on

what can in a broad sense be called "mental training" and PK. Specific

emphasis is put on describing studies that have explored visual-imagery

of some sort in an attempt to enhance PK scoring. The last part of

chapter 2 includes a discussion of imagery research as it is practised

in cognitive psychology. The first part of chapter 3 gives a summary on

the so-called RNG microcomputer games that are presently in use. This is

followed by a description of the author's construction of a computer

test/game called "Synthia" that was used throughout the research project

to measure possible PK effects. Finally two models are outlined that

have been developed by Schmidt (1982) and May et al. (1985) to account

for anomaly in RNGs, and are current in the field. Chapter 4 presents

the exploratory phase of the thesis. It consists of three pilot studies

that were conducted to scout for ideas, develop hypotheses, and to

examine the experimental environment and the equipment (mainly the RNG
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conputer test and questionnaires). Chapter 5 describes the first of two

large experiments reported in the thesis. It was a preliminary study

into the training of PK through three visual-imagery strategies. Chapter

6 reports the second large experiment that was conducted to attempt to

improve PK performance with human subjects via the visual-imagery

strategies. Finally, chapter 7 sums up the main findings and contains a

discussion of the overall results.

The working assumption behind this Ph.D. project is the

"psi-hypothesis" (which states that psi exists) and that RNGs have

apparently been biased via psi, whether that in turn is due to

precognition or PK. To make life easier, in the rest of this

dissertation I shall use the term PK to denote whatever psi effect may

be involved because the subjects were asked to engage in volitional

activity to try to influence the RNG. I am aware however that the

alternative explanation (i.e. precognition) may be applied.
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CHAPTER TWD

REVIEW CN "TRAINING" PK

2.1 INTRODUCTION

This chapter starts by providing general definitions of training

and learning. Then it reports a summary of research exploring possible

ESP facilitating conditions. This is followed by an extensive survey of

the existing experimental work on potential PK facilitating conditions,

of which I was aware when starting my research. Experiments that

explored visual-imagery strategies are described in detail. Reports that

came to my attention after the start of the experimentation, and which

are relevant to the purpose of my project, are reported in the

discussion sections following each experiment. The final part of this

chapter deals with miscellaneous issues concerning feedback and imagery.

2.2 DEFINING TRAINING AND LEARNING

For present purposes, psi ability can be construed as the ability

to interact (or exchange information) with one's environment without

apparent access to presently understood channels (or means of

information transfer) (e.g. Morris, 1980a, p.9). This thesis explores

whether the psi ability can be trained. The importance of training psi

is to attempt to bring this ability to such a level that it becomes

available for research.

Training. The term "training" in this thesis denotes, generally,

the process of bringing an organism's performance, such as making some

specific response (s) or engaging in some complex skilled activity, to an

agreed end state of proficiency by a specific instructional program or
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structured manner of practice. The above definition is adopted from

Reber (1987, p.782) with some revision (e.g. from Schneiders, 1956,

pp.420-421) in order to make it more specific. The psychology of

training has been referred to by Wolfle (1951, p.1267) as "the applied

psychology of learning." By virtue of it being an applied field, the

purpose of training can be said to be to attain consistent levels of

high performance.

Learning. According to Reber (1987, p.396) the definition and

manner of use of the term learning has caused relatively little

controversy amongst psychologists. "Learning" is used with relatively

few encumbrances by developmental, educational and cognitive

psychologists, and so on. The tendency seems to be to allow the socially

accepted meaning to prevail.

In learning theory in psychology the process of the initial

conditioning of operant behavior has been called learning (Ferster et

al., 1975, p.315). Since this definition is quite narrow, for present

purpose I will adopt a working definition of learning from Hovland

(1951, p.613), who stated:

Learning will be defined as the change in performance
associated with practice and not explicable on the basis of
fatigue, of artifacts of measurement, or of receptor and
effector changes.

To the best of my knowledge, this view still holds by and large although

the reference is fairly old.

Many psychologists make a distinction between performance and

learning (Spence, 1951). Performance has reference to the observable and

measurable response, which is an empirical concept. Learning refers to a

hypothetical factor which is assumed (i) to be the product of the past

interactions of the individual with his environment and (ii) to be one
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of the conditions that determines his performance at any moment.

2.3 PSI TRAINING - A GENERAL BACKGROUND

Popular Training Systems

Folk traditions. Historically, the thread of psi training runs

through hundreds of traditions, such as priesthood, mystical

fraternities and spiritual lineages, each with its own cults, variations

and interpretations. In various religions psychic abilities have been

thought to be within the capacities of shamans (e.g. Giesler, 1984;

1985), and other possession trance mediums (e.g. Dobbin, 1986;

Gissurarson, 1989) . Training as a shaman, for instance, in the

Afro-Brazilian ecstatic religion or "cult", Umbanda, involves many years

of an intensified study of doctrine and ritual, mediumistic training and

sacerdotal instruction.

Popular literature. In the popular literature as well as in the

scientific literature training of psi has mostly dealt with ESP. Many

popular training systems are in use that claim to facilitate or train

ESP (for an overview see e.g. Mishlove, 1983). That ESP training can

take many forms is suggested by numerous autobiographical and popular

accounts published by various authors (e.g. Scott, 1938; Yogananda,

1949). In his evaluation of the different popular psi training systems,

Mishlove (1983, p.136; 1988, p.179) stated that there had not been any

unequivocal scientific demonstrations of the efficacy of any such

popular programs, although circumstantial evidence supporting some

claims did exist.

Morris (1977; 1980a; 1980b) conducted a survey in 1975 and 1976,

collecting 74 "popular" books, representing 57 authors, which claimed to

instruct how to develop psychic ability. This survey was referred to as
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the "Airport Project" as the data was derived from the type of books

commonly found for sale in bus stops or airport news-stands. The data,

collected by students from two of his introductory parapsychology

classes, revealed certain consistencies in the type of advice given.

This advice generally stressed the need to be mentally and physically

healthy at the start, confident, mature, with an initially positive,

receptive attitude towards psi and an acceptance of the consequences of

acquiring psychic ability.

General suggestions for PK. The popular literature on training PK

often emphasizes that in order to, for instance, obtain an object which

the heart desires, one has to strengthen one's belief or faith in

obtaining the object, exercise imagery and visualization of the object,

and feel confident and relaxed about getting it (e.g. Clark, 1978;

Koran, 1964; Rampa, 1965). Several of the books in Morris' (1977) survey

suggested that the target (or any other goal) for PK should be

meaningful in one way or another and that it should be visualized

repeatedly, while going through some kind of mental and physical

relaxation procedure to clear out irrelevant thoughts. In general, the

practitioners were urged to maintain confidence despite any failure, and

to practise routinely. Skills in relaxation, concentration and

visualization were supposed to be necessary and had to be acquired if

one did not already possess them. The books rarely gave any specific

guidelines on how to evaluate one's psychic development objectively.

Summary of Training of ESP

The experiments cited below were not necessarily aimed at

contributing to the "training" literature of ESP. Many of them explored

methods that might potentially facilitate the operation of PK on a



CHAPTER2 PAGE 20

single occasion. Strictly speaking, a training study would involve

repeated sessions and emphasize a process with actual training goals in

mind. But since the cited studies examine what can be seen as methods

that may prove themselves to be possible training tools in the future,

they should receive our attention. It is important to note that this is

true of most of the PK studies as well reported in section 2.4.

A large body of controlled studies is available on possibly

ESP-conducive methods in the experimental environment. The methods

reported in these studies can be put under six main headings: 1)

hypnosis, 2) yoga and meditation, 3) relaxation, 4) sensory deprivation,

5) feedback and 6) imagery. I selected these particular methods, because

I thought that if they could be shown experimentally to be ESP-conducive

they could be used without too much difficulty in or as a specific

instructional program aimed at bringing subjects' PK performance to a

high and consistent scoring level. (The selection of PK categories in

section 2.4 is based on the same rationale.) Following is a short

historical description of each category with a brief statement of

evaluation as reported by an authority on the subject.

Hypnosis. Claims relating hypnotic suggestion to unusual psychic

abilities have been recorded ever since the early days of Mesmer in the

18th century. The early issues of the Proceedings and Journal of the

Society for Psychical Research contain a number of reports of successful

clairvoyant and telepathic experiments with subjects who had been

hypnotically prepared (e.g. Gurney, 1888; Richet, 1889). An extensive

survey of these early studies has been provided by Dingwall (1967;

1968).

One of the most comprehensive procedures for the training of ESP

ability under hypnosis reported in the experimental literature has been

carried out by Milan Ryzl (1962; 1966; Ryzl & Ryzlova, 1962; see also
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summary of studies on the best known graduate of Ryzl's program, Pavel

Stepanek, in Pratt, 1973). The Ryzl technique appeared to involve two

essential stages (Beloff & Mandleberg, 1966, p.230): (i) Repeated

hypnotic sessions during which the subject became practised at

experiencing vivid visual hallucinations to order, (ii) Further hypnotic

sessions during which the subject was encouraged to try to ascertain by

means of ESP selected target objects which should then give rise to

"veridical" hallucinations. Several investigators have attempted to

replicate the Ryzl technique but without success (Beloff & Mandleberg,

1966; Fourie, 1977; Haddox, 1967; also on ESP hypnosis training see

Stephenson, 1965). Honorton and Krippner (1969) pointed out that in some

ways the methods used in these studies differed from Ryzl's original

technique.

Honorton and Krippner (1969) surveyed the contemporary experimental

studies published in the English language that attempted to facilitate

ESP performance through hypnotic suggestion (see also Van de Castle,

1969). Their conclusion was as follows (Honorton & Krippner, 1969,

p.244) :

...it seems clear that hypnosis does affect psi performance.
Nine of the twelve studies involving direct comparison of ESP
performance in hypnosis and the waking state yielded
significant treatment differences.

Yoga and meditation. As with hypnosis which has a history in

Western culture, yoga, originating from Hinduism in India, and

meditation have often been regarded as techniques for facilitating ESP.

The idea that psychic abilities manifest as a by-product of meditation

can be traced back to the early writings on yoga (Eliade, 1954/1971). It

is possible to differentiate between the term "meditation" and yoga. The

term "meditation" seems to be a broad label covering different mental
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relaxation and concentration exercises for quieting the flow of thoughts

by contemplating a given sound, image, thought or even nothing at all.

Yoga refers more to a certain "lifestyle" (with its special philosophy,

relationship with a guru, special diets, moral discipline, postures and

breathing techniques, etc.), and it includes various meditation

exercises. It has been regarded by many practitioners as a method

leading to the mystical union of the self with the Supreme Being.

Research attempts to validate psi claims made for yoga have been

minimal but apparently successful so far (e.g. Dukhan & Rao, 1973;

Motoyama, 1969; Schmeidler, 1970). Reviews on the possible link between

yoga / meditation and ESP performance have been provided by Honorton

(1977b) and Mishlove (1988) . In his review Honorton put both meditation

and yoga in ESP and PK studies under the heading of "meditation". The

combined results for all of the studies involving psi tasks during or

following "meditation" were highly significantly above chance (Honorton,

1977b, p.442).

Sensory deprivation. In surveying the relevant research conducted

up to that time, Honorton (1974a; 1974b) proposed that ESP may be

facilitated by the reduction of external and internal stimulation, or

"noise", and a concomitant redistribution of attention inwardly on

internally mediated mental processes. To test this hypothesis Honorton

and Harper (1974) utilized a method of sensory habituation called the

"ganzfeld". (The ganzfeld method was first introduced by Witkin, see

e.g., Bertini, Lewis & Witkin, 1964).

This method has become one of the most prominent purportedly

psi-conducive situations to be studied in parapsychology and many

ganzfeld studies have yielded statistically significant results

(Sargent, 1980; Schouten, 1981; Stanford, 1984). The procedure involves

attempting to produce a relatively homogeneous sensory input to a
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percipient, who (in a typical procedure used in psi testing) is fitted

with headphones through which white noise is played. The percipient's

eyes are covered by goggles (usually made from halved ping-pong balls)

onto which red light is directed to provide an unstructured visual

field. Typically there is an agent who attempts to "send" the content of

a target picture, and a percipient who generates imagery which is to

provide details of the target picture in a free-response format (e.g.,

Delanoy, 1986; Haraldsson & Gissurarson, 1985; Houtkooper, Gissurarson &

Haraldsson, 1989).

Results of an extensive systematic evaluation of ESP results in the

ganzfeld have been much debated (e.g. Honorton, 1985; Hyman, 1985).

However, a mutual agreement between Hyman (a critic) and Honorton (a

proponent) of the technique's success was that "there is an overall

significant effect in this data base that cannot reasonably be explained

by selective reporting or multiple analysis" (Hyman & Honorton, 1986,

p.351) .

Relaxation. The first experimental suggestion of the possible role

of relaxation in extrachance ESP performance came from Schmeidler

(1952). Taking up the thread about twenty years later, Braud and Braud

(1973) reported a series of exploratory experiments in which they

attempted to assess the effects of a modified Jacobson's progressive

relaxation technique on ESP. Since then a growing body of evidence is

available suggesting that relaxation techniques may indeed facilitate

positive ESP scoring (for overviews see Honorton, 1977b; Mishlove 1988).

The strength of contemporary relaxation studies are the underlying

models which apparently have been developing hand in hand with the

relevant research area. According to Braud (1978c, p.5; see also Braud &

Braud, 1977, p.10) these models are by and large an elaboration and
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extension of Honorton's original "noise reduction" model. Braud and

Braud (1974) suggested a so-called "relaxation syndrome", a cluster of

characteristics or "symptoms" of what can be referred to as the

"relaxation state" (such as lowered frequency and increased amplitude of

EEG activity). The presence of the relaxation syndrome was hypothesized

to be psi-conducive since the findings of their research showed that

subjects without any prior history of "psychic" experiences in everyday

life demonstrated reliable psi abilities while in a state of physical

and mental relaxation (Braud & Braud, 1974). Braud (1975) formally

proposed a "psi-conducive syndrome" consisting of seven major

characteristics, such as physical relaxation and reduced physiological

arousal or activation. Subsequently, Braud and Braud (1977; see also

Braud, 1978c) have introduced a so-called "noise reduction model of

psi-optimization," which includes suggestions for specifying, measuring

and reducing various "noise" sources.

Feedback. Feedback was first introduced as an ESP training method

by Tart in 1966 (Tart, 1966; 1975a; 1975b; 1977). Tart thought that the

failure of contemporary card guessing tests to show consistent ESP might

be due to not providing trial by trial feedback. Subjects were never

able to distinguish between correct and incorrect responses, as the

reward could not be clearly associated with the correct responses by the

subjects. The desired behavior was not learned or, if already present,

was extinguished. Tart suggested that the manner in which feedback was

given in ESP card-guessing tests in fact led to extinction rather than

learning. He pointed out that learning could only be accomplished by

subjects who had a fairly high level of ESP scoring to begin with,

otherwise, there would not be any psi-mediated responses to reinforce

and no possibility of learning.

The feedback training method used by Tart was based upon operant
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conditioning and involves a different approach to the training of ESP as

opposed to the other categories so far discussed (as pointed out by

Delanoy, 1986). Instead of utilizing psi-conducive states of

consciousness to develop skills which may be related to psi ability, it

utilizes immediate feedback (that is provided after each trial) to

recognize cues or states associated with correct ESP information about

the target. Reviews of studies that have been conducted to test the

efficacy of Tart's training model have for example been provided by

Palmer (1978; 1982) and Tart et al. (1979). Given the reported tendency

for psi scoring to decline, Palmer (1978, p.187) concluded that feedback

did indeed have a tendency to stabilize ESP scoring and perhaps to

enhance it in some cases.

Imagery. One area of methods that are aimed at enhancing ESP

scoring is that of visual imagery. Although this is reported here as a

separate category of potential ESP training procedures, visualization

and imagery tie into the other groups as well. Fourie (1977, p.60) for

example noted that Ryzl's hypnosis technique actually consisted of two

separate procedures, one of which he called "practice in vivid mental

imagery," wherein the hypnotized subject tried to form an image of the

target object. Furthermore, the importance of visual imagery in the

manifestation of ESP has been, more or less, hinted at throughout the

history of parapsychology (e.g. Kelly et al, 1975; Sinclair, 1930/1962;

White, 1964).

Typically studies exploring the role of what we can broadly put

under the heading of the "imagery method" for the facilitation of ESP

involve imagery practices (e.g. George, 1982; Morris & Bailey, 1979;

Morris, 1980b) and/or the manipulation of the imagery instructions to

subjects (e.g. Honorton et al., 1974; Kreiman, 1980). An overview on
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imagery studies has been provided by George (1981) and George and

Krippner (1984). George and Krippner (1984, p.80) commented on the

imagery research:

...to determine what type of imagery training will be most
suitable for magnifying psi effects, research data need to be
less ambiguous than they are at present. For example, the
experiential reports of purportedly gifted ESP subjects as
well as the material from spontaneous cases suggest the
importance of imagery vividness to the manifestation of psi.
Yet, the parapsychological experiments attempting to measure
individual differences in imagery or to manipulate imagery
through instructions have yielded inconsistent results. Again,
one would assume that practice in evoking imagery would
improve ESP scoring, yet the experimental work in this area is
quite inconsistent.

Comments. There are, of course, other methods on record that do not

easily fit into one or the other of above groups. One such is the

"waiting technique" that emphasizes the role of visual imagery and

involves training in relaxation and concentration (Beloff & Mandleberg,

1967; White, 1964). The waiting technique could also relate to

meditation. It should be noted that each method does not necessarily

demand only one faculty, relaxation procedure or hypnosis, and so forth.

In fact, one could argue that the faculties called upon in each method

are not arbitrary, and/or that most methods explicitly or implicitly

call for one or more of the others, for instance the ganzfeld procedure

and meditation involve relaxation to some degree.

2.4 "TRAINING" METHODS IN PSYCHOKINESIS RESEARCH

I have put the following studies of potential PK facilitating

conditions into six main categories, five of which are described in this

section: 1) hypnosis, 2) yoga, 3) meditation, 4) relaxation and, 5)

operant conditioning. Visual imagery, which is the last group of methods

for the enhancement of PK, is reported in a following section.
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Hypnosis

Rhine reported an exploratory study carried out in 1936 examining

the effects of hypnosis on PK performance in a dice-throwing situation

(Rhine, 1946). Five subjects participated, aiming to influence the fall

of 96 dice at a time. The session began with a pre-hypnotic control

series, during which each subject completed 20 throws of the 96 dice

(contributing overall to 480 runs). The subjects were then hypnotized.

While being in that state they were given instructions that they would

be able to influence the dice by their concentrated effort, and that

they would have great confidence in their ability to make the dice •

behave as they willed. Following administration of these suggestions,

the subjects were dehypnotized. Then they carried out the same PK task

as before posthypnotically (finishing 492 trials in all).

Although their PK scores were well above chance (the report does

not say whether this deviation was significant) before the hypnosis

treatment (mean PK scores = 4.19, M3E=4), the scores dropped below

chance following the hypnotic suggestions for improved performance (mean

PK scores = 3.99, MEE=4). This drop was contrary to the effect intended

by the hypnotic suggestion. Rhine noticed, however, that an incidental

break in the hypnotic state with two of the subjects (interruption for

one subject and a cigarette break for the other) brought about a

reversion to high scoring. After the break their subsequent performance

(mean PK scores of 4.35 and 4.36) proved to be higher than in the

pre-hypnosis baseline session (mean PK scores = 4.19 and 3.92,

respectively). (It is not clear in the report whether the difference was

significant.) Two subjects (not the ones who had the incidental break)

were rehypnotized and given suggestions that they would take part in
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further tests but this time they would feel free and easy about the

tests, be relaxed and would throw the dice in the spirit of a game which

they would enjoy. Both scored above chance and significantly higher than

on the first posthypnotic occasion (both obtaining mean PK scores of

4.29) .

Honorton and Krippner (1969) commented on this study: Firstly, the

decline in scoring following the hypnosis session could have been an

order effect, rather than treatment effect. Secondly, since no formal

assessment was made of the depth of the hypnosis it is not possible to

assess the effectiveness of this study as a test of the effect of

hypnosis on PK performance.

Breederveld and Jacobs (1979) carried out a study to test the

hypothesis that hypnosis combined with suggestions of high scoring would

lead to better results in PK experimentation compared to no hypnotic

induction. The "PK test" was a public German lottogame, in which six

winning numbers were chosen on a weekly basis from numbers between 1 to

49. The selection of winning numbers was broadcast by TV. Five

experimental series were carried out (each apparently with about 10

sessions). Prior to the first experiment six numbers were chosen as the

target. (It is unclear from the report whether those numbers remained

the same throughout all experiments). One subject observed the results

of the lottogame usually on TV, either under hypnotic induction or in a

normal waking state. When hypnotized the subject was told that he would

observe the selection of the winning lotto numbers and that these

numbers would be the preselected target numbers. After observation of

the lotto numbers (on TV) the subject was dehypnotized back to his

normal state of awareness. Whether the subject was assigned to the

hypnosis or the waking condition could not be planned beforehand. It

depended upon circumstances, hypnosis usually being carried out when the
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subject was at home with not too many people around.

The overall results showed an Impressive difference between the

number of hits for the hypnosis condition and that of the nonhypnotic

condition (p=.002) in favor of the hypnotic condition. However, post-hoc

examination of the data showed that the psi-missing that occurred in

waking condition contributed more to the success of the experiment than

the psi-hitting in the hypnosis condition. Thus, we can conclude,

psi-hitting in the hypnosis condition appears not to have been produced

by the hypnosis condition.

Comments. It is premature to judge the effectiveness of hypnosis in

the production of PK from only two studies on record, one of which was a

pilot study and the other had only a single subject. It would seem that

further research is needed in this area.

Yoga Training

Winnett and Honorton (1977) reported a PK experiment with ten

recent initiates of Ajapa yoga. They describe Ajapa as follows (ibid.,

p.97) :

Ajapa is a yoga breathing technique, practiced throughout the
day without imposed conditions of time and place. It is based
on the belief that natural breathing is an expression of
universal forces of attraction and repulsion which are
balanced by a slight alteration of the breath. Ajapa
meditation combines this alteration in breathing with
concentration on a mantra.

The testing apparatus, called PSIFI, was a feedback device with a

noise-driven binary PNG, in which the PK task is a standard

"coin-flipping" type of test (p=l/2). The PSIFI can present both

physiological biofeedback (EEG and EM3) and psi feedback (see details in

May, 1976). The psi feedback can be a "signal" (various types of

auditory sounds) for each hit. Alternatively an average can be computed
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for each trial and the nine previous ones and a "signal" created if the

average number of these hits is "outside the preset range" (ibid.,

p.21). It is unclear in the report what "outside the preset range"

refers to. Besides a manual choice the PSIFI has an optional

auto-alternating mode of operation which automatically reverses the

target definition between heads (high-aim) and tails (low-aim) every

other trial. Thus any bias in the generator will cancel out.

The session was divided into three phases. The ten subjects were

each tested before, during and after periods of meditation. In each

phase a subject was given ten experimental runs (100 trials per run) .

During the pre- and postmeditation tests, subjects were given the

auditory feedback. However, unknown to the subjects, the feedback

contingency was reversed between the fifth and sixth runs, such that the

feedback was associated with hits (high-aim) for half of the runs and

misses (low-aim) for half of the runs. During the meditation phase, only

nonfeedback PK data were collected.

The pre-meditation runs were significant for the low-aim condition

(p=.005, 2-T), but scores were at chance level during the high-aim

condition period. The difference in PK scores between the high- and

low-aim conditions was significant (p<.005, 2-T) . Both the meditation

and post-meditation runs resulted in nonsignificant scoring. Actually,

the subjects did obtain more "hits" following meditation but this higher

scoring was obtained when they were aiming for low scores or "misses".

Thus Winnett and Honorton concluded that the Ajapa practitioners showed

a significant decrement in PK performance following meditation for the

low-aim contingency (p=.0053, 2-T). It is probably arguable whether the

change from high-aim to low-aim goal (or vice versa) of the PK task

changes the nature of the PK task (the report does not say why this



CHAPTER2 PAGE 31

arrangement was done). It looks to me as if the reversed conditions are

essentially two conflicting tasks.

Green and Green (1977) reported a session with an Indian adept

named Swami Rama who claimed to be able to produce movement of an object

from one place to another. The Greens set up an experiment in their

laboratory. Swami Rama prepared himself by meditation, practising

breathing exercises and repeating a mantra. The target object was two

knitting needles glued together forming a "X". A small hole was drilled

through the place where the needles intersected. The assembly was set on

a vertical axle, a steel pin that extended from a plastic box. The

plastic box was glued to a 360° protractor so that "before" and "after"

readings could be taken of the position of the needle assembly. On the

appointed day in the presence of scientists Swami Rama sat in lotus

position five feet from the knitting needle. Prior to the session a

special face mask had been made which Swami Rama put on. The face mask

was to make sure that Swami Rama did not blow air on the needle. Two

times Swami Rama gave "the word of command" upon which on both occasions

the needle reportedly rotated toward him through about ten degrees of

arc.

Comments. As with the hypnosis PK experiments, it is premature to

judge the effectiveness of yoga training in the production of PK from

only two studies. It would seem that the area is still open for

exploration.

Meditation

Matas and Pantas (1972) hypothesized that the increased ability to

concentrate acquired through the practice of meditation might be related

to the production of PK phenomena. They compared PK performance in two

groups of 25 subjects each, one of which consisted of individuals who
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had pursued sortie form of meditation for at least six months. The other

group consisted of subjects, all of whom reported that they had not

pursued any form of meditation (the control group). The testing device

was a Schmidt electronic RNG machine that generated binary random

numbers, either "+1" or "-1". The meditation group was given 15 minutes

of meditation prior to the beginning of the PK test but otherwise the

testing procedure was identical for both groups. Whenever a +1 was

generated a globe lamp turned on (a hit), and whenever a -1 was

generated it turned off (a miss). The results supported their

hypothesis. The meditation group was successful in the PK task and

deviated significantly from chance (p<.02, 2-T) . The control group

showed psi-missing that deviated insignificantly from chance

expectation. The meditators scored significantly higher than the control

subjects (p=.003).

Schmidt and Pantas (1972a) reported two series of experiments using

an electronic RNG machine. The machine had a panel with four lamps, four

corresponding pushbuttons, and two display counters. Whenever a button

was pressed the RNG provided the random lighting of one of the four

lamps. If the button press corresponded to the lamp to be lit the trial

was a hit, otherwise a miss.

Only the second experimental series (see also Schmidt & Pantas

1972b) is of concern here because it involved Zen meditation. It was

done with a single subject, Pantas, who had found in self-tests that he

scored exceptionally high when he was in a very relaxed but alert state,

and that he could induce such a state with the help of Zen meditation.

Before each test session in the second series, Pantas practiced Zen

meditation for about 20 minutes in front of the test machine. Then,

while attempting to remain in a relaxed, alert state, he made 25 trials
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on the machine (at an average rate of one trial per minute) . He

completed a total of 20 sessions and finished 500 PK trials on the whole

in the PK oriented condition of the machine- The PK results proved to be

positively significant (p<-005, 1-T) with 25 hits above chance.

Commenting on this study Stanford (1977b, p.343) however writes that

Panta's results cannot unambiguously be attributed to the meditation as

there was no control group or series conducted at the same rate.

Scbmeidler (1973a; 1973b) tested three subjects, one of whom had

"had considerable experience with meditation" (1973b, p.64). The target

apparatus was a thermistor that was placed at some distance from the

subject. Instructions were to make this target hotter or colder in a

predetermined counterbalanced sequence. The meditator showed a

significant difference in accordance with instructions (psi-hitting) in

his first half-session (pc.OOl) and a significant difference counter to

instruction (psi-missing) in his second half-session (p<.001).

In this study the "psychic" Ingo Swann was involved as one of the

three subjects. Although Swann was not the meditator his results are

worth mentioning briefly since he used a novel way to influence the

target. Swann was repeatedly successful at the PK task. Out of ten

half-sessions seven showed significant differences in accordance with

instructions. (The overall results are not provided in the report.)

Swann had previously been involved in an unconventional form of mind

training associated with Scientology. He felt he was able at will to

dissociate his consciousness from his body (Stanford, 1977b, p.344;

Swann, 1975). Swann reported that he used PK by "exteriorizing" (or

going "out of the body") to mentally inspect or "probe" the target

(Schmeidler, 1973a, pp.331,335).

Braud and Hartgrove (1976) reported a study in which ten long term

practitioners of transcendental meditation (TM) were matched with ten
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nonmeditators (control group) who were selected from individuals

attending introductory lectures on TM. They assumed that the control

subjects had personality and interest characteristics similar to those

of the meditators. Each group was given free-response clairvoyance tests

and a PK test which involved influencing a Schmidt PNG without feedback.

For the PK task the PNG produced sequences of binary random numbers, +1

or -1, at a rate of 50 numbers per second for twenty 20-second run

periods, separated by 40-second rest periods. Half of the subjects

attempted to influence the PNG so that more +ls were generated. Half

attempted to increase the frequency of -Is. Subjects were instructed

that they could influence the PNG by intending for the desired outcome

to occur and by confidently imagining a successful outcome.

The PK trials occurred during a twenty minute period of meditation

(or a 20 minute rest period for nonmeditators) . A 5 minute period

followed during which the subject "gradually terminated" his meditation

or rest. The meditators scored significantly better than nonmeditators

on the clairvoyance task (p = .024, 1-T), although neither group

attained ESP scores differing significantly from MCE. The two groups did

not differ in PK scores. Combining the two groups yielded significant PK

missing overall (p = .034, 2-T). When assessed independently, neither

the PK scores of the meditators nor that of the nonmeditators differed

significantly from chance.

Honorton and May (1976, see also Honorton, 1977b, p.442) performed

a study with ten subjects designed to assess volitional control on the

PSIFI. All runs were performed in the automatic mode such that the

target ("heads" or "tails") was alternated every other trial. Subjects

received both auditory and visual feedback. All subjects were

experienced at some form of internal state exploration. Altogether there
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were six meditators. Each subject completed five high-aim runs, trying

to achieve scores above the chance level of 50% and five low-aim runs,

trying to achieve scores below 50%.

The mean run score for subjects in the high-aim condition was

51.92% (p=.009, 1-T). The mean run score for subjects in the low-aim

condition was 49.22%, which was a nonsignificant deviation from chance.

The difference between the high- and low-aim conditions was significant

(p=.035, 1-T) . Five of the ten subjects obtained individually

significant (p<.05) differences in the expected direction (p=.00006) .

Four of the five individually successful subjects were meditators

(Honorton, 1977b, p.442) . The probability that four of the six

meditators would obtain independently significant results at the .05

level was itself highly significant (p=.00009) . Honorton and May noted a

significant decline effect even though subjects received both auditory

and visual feedback. They concluded that the results demonstrated that

subjects can exert volitional control of dynamic PK effects.

Honorton (1977a) reported a PK pilot study with a single

practitioner of TM. The PK task was the PSIFI binary RNG previously

described in the auto-alternating mode of operation which automatically

reversed the target definition every other trial. Trial-by-trial

feedback (an auditory tone) was provided through headphones. In the

first half of the experimental runs of a pre-meditation phase a feedback

signal was associated with hits (high-aim) and with misses for the

second half of the runs (low-aim). The subject was blind as to the

feedback contingencies all the time. (The report does not describe what

the assigned task was for the subject.)

In the pre-meditation phase, neither the five high-aim nor the five

low-aim runs differed significantly from M3E. PK trials during a

25-minute meditation period without PK feedback were also
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nonsignificant. Post-meditation PK score were significantly above MCE

during the high-aim feedback contingency period (p=.024, 2-T). During

the low-aim contingency period, the subject's scores were

nonsignificantly below chance expectation. The difference in PK scoring

between high- and low-aim was significant (p=.0054, 2-T). Honorton

concluded that PK can be guided by directional feedback, and that a

nearly significant PK effect obtained during meditation without feedback

suggested that feedback may not be a necessary condition for PK.

Comments. Four studies out of six produced a significant PK effect

related to meditation. However, two of those four studies were conducted

with a single subject and no control condition (Honorton, 1977a; Schmidt

& Pantas, 1972b), and the PK effect of meditators was observed post-hoc

in one study (Honorton & May, 1976). That leaves us with only one study

predicting and producing a significant PK effect related to meditation

compared to a control condition (Matas & Pantas, 1972). In conclusion,

while acknowledging the trend suggested by the four studies that yielded

positive significant scoring apparently related to meditation, the

finding of the Matas and Pantas (1972) study will have to be replicated

before any judgement is passed on the effectiveness of meditation in the

production of PK.

Relaxation

Honorton and Barksdale (1972, see also Honorton, 1972) published

results from three exploratory PK experiments. In the first one they

tested six subjects who attempted to exert a group PK influence on the

frequency of red vs. green light flashes produced by a Schmidt binary

RNG. The first experiment consisted of eighty 16-trial runs under waking

suggestions in two conditions; muscle tension and muscle relaxation.
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Each of the two lamps served as target for an equal number of runs in

each condition. Within the two conditions half of the runs were carried

out under instructions for active concentration ("willing", exerting

conscious effort toward the target light) and the other half of the runs

for passive concentration (no conscious effort directed toward

controlling the target light). Overall results (1280 trials) were

statistically significant (p<.04, 2-T), as was the difference between

muscle tension and relaxation conditions (p<.02, 2-T). Runs following

muscle tension suggestions were independently significantly above chance

(p<.005, 2-T). Subjects obtained stronger effects following passive

concentration instructions than following active concentration

instructions (Honorton and Barksdale do not say whether the difference

was significant). The only interaction effects that were significant

were passive concentration-muscle tension runs, yielding a positive

deviation from MCE (p<.002).

In the second experiment a replication was attempted with ten

subjects working individually but no significant results were obtained.

The muscle tension runs were slightly but nonsignificantly higher than

the relaxation runs.

In the third study active and passive concentration instructions

were omitted. It was predicted that the muscle tension condition would

yield significantly higher PK scores than the relaxation condition.

Honorton served as the only subject. He not only scored highly

significantly above chance on the muscle tension runs (p<.00005), but

the relaxation runs were significantly below chance (p<.0005). The

difference between the two conditions was significant (p«.0005) . They

suggested that further explorations of the effects of muscle tension vs.

relaxation on PK performance should include electromyographic (EM3)

monitoring (Honorton & Barksdale, 1972, p.213). To the best of my
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knowledge, this has not yet been done.

Braud, Smith, Andrew and Willis (1976) reported three studies

involving a PK task on an electromechanical PNG. The device had a series

of eight lights that started by flashing rapidly but came to halt

randomly resulting in one of the eight lights remaining on. The task was

to try to make the one remaining light to stop on either the right or

left side of the display panel, whichever was the target side.

In the first experiment (see also Andrew, 1975), ten subjects

listened through a tape recording to nonanalytical, "noninterpretive"

sounds including music, natural environmental sounds and electronically

synthesized sounds suggesting depth and imagery ("Mode 1") while

simultaneously attempting to influence the RNG. Ten other subjects

("Mode 2") engaged in analytical, verbal, logical and mathematical

tasks. Both groups began the experiment by listening to a 10 minute

version of a progressive muscular relaxation tape. Mode 1 was intended

to stimulate right hemisphere brain functioning and Mxie 2 intended to

stimulate left hemisphere functioning. As expected, subjects in Mode 1

showed significant psi-hitting (p=.02), whereas the other subjects

demonstrated significant psi-missing results while engaging in Mode 2

tasks (p=.011). The difference between groups was significant (p<.002,

2-T) .

In the second experiment, twenty subjects were assigned to each

group. In Mode 1 subjects listened to a tape recording of music and

natural sounds. In Mode 2 subjects were engaged by means of a tape

recording in counting the letters in words, solving maths problems and

so on. Before listening to the 23 minute long Mode 1 or Mode 2 tapes,

during which they attempted to influence the RNG, the subjects listened

to a brief tape of recorded instructions for progressive muscular
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relaxation. There was significant PK hitting in Mode 1 (p=.025, 1-T),

chance performance in Mode 2 and a significant difference between the

two conditions (p<.05, 1-T).

In a third experiment, both groups scored at chance levels,

although subjects engaged in Mode 1 activity did slightly better (and

showed nonsignificant PK hitting) than subjects engaged in MOde 2

activity. The overall difference between the two groups was significant

(pc.Ol).

Braud and Braud (1978; see also Braud & Braud, 1979) conducted two

experiments to explore PK effects under conditions of limited feedback.

In the first experiment they had ten subjects doing the task of

influencing a Schmidt binary RNG both when obtaining and when not

obtaining immediate feedback of the results. The RNG was attached to a

display consisting of 12 small lamps in a circular "clock-face" array

where one of the lights would randomly turn on either clockwise or

counterclockwise next to the previous light being lit. During feedback

trials, subjects were instructed to intend and "wish" for the lights to

"move" always in a clockwise direction and to imagine them moving

appropriately, attend strongly to them when they did, and to ignore

incorrect moves. During nonfeedback trials (the display darkened),

subjects were instructed to imagine the light moving from bulb to bulb

always in a clockwise direction. Subjects scored significantly above

chance in the nonfeedback trials (pc.05, 2-T) but at chance in the

feedback trials.

In the second experiment, entirely in the absence of immediate

feedback, twenty subjects attempted to maintain an attitude of "passive

volition" toward the PK task. An instructional tape was played for a

total of 57 minutes to the subjects which included; musical

introduction, progressive muscular relaxation exercises (with alternate
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tension omitted), autogenic phrases, suggestions for mental stillness

and quietude, "effortless intention" instructions etc. Significant above

chance scoring was again obtained (p<.05, 1-T). Braud and Braud reasoned

that under certain conditions immediate trial-by-trial feedback does not

appear essential to the occurrence of experimental PK (ibid., p.141).

The absence of feedback may for example prevent subjects from becoming

discouraged upon seeing unsuccessful results.

Palmer and Kramer (1984) did a complicated experiment where 48

subjects were assigned to one of three conditions, with 16 subjects in

each. Each subject completed one session with three 2,500-trial sets.

The PK task was an electronic noise RNG which on each trial sent eight

binary digits to an Apple II computer. The "least significant digit"

constituted the PK target (ibid., p.7). (The "least significant digit"

probably refers to the last digit on the far right here in a string of

l's and O's.) By chance, this digit should be 0 and 1 approximately

equal percentage of the time. There was no immediate feedback. Palmer

and Kramer made use of three induction tapes, one of which had 8 minutes

of 4-Hz drum beats that was intended to promote effortless focusing of

attention on the target, another of which contained suggestions for

progressive relaxation (this tape was in two parts, A and B, that lasted

approximately 15 and 10 minutes respectively), and a third tape which

included the playing of lively music.

In condition 1 subjects started by listening to drums (set 1),

followed by more drums (set 2), and finally to the relaxation A tape

(set 3). According to the report, sets 1 and 2 in this condition did not

differ from each other. In condition 2 subjects started by listening to

relaxation tape A (set 1), followed by music (set 2), and then to the

drum tape (set 3). In condition 3 subjects listened to relaxation A (set
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1), followed by relaxation B (set 2), and then to the drum tape (set 3) .

Onset of the drumming was sudden for the 16 subjects in condition 3 to

test for a startle effect, but gradual for conditions 1 and 2. The

subjects were instructed to attempt to effortlessly merge their

consciousness with the computer while focusing their attention on the

target number. All subjects attempted to influence the RNG during the

silence following the relaxation tape and also during the drumming. In

addition, to test for a release-of-effort effect (see below), PK data

was collected immediately after set 1 without the subjects' knowledge

and following a signal to stop concentrating on the PNG.

The results showed that the "absolute CR scores" of the sets were

significantly higher in the experimental series than in baseline tests

made by one of the experimenters (that were significantly below chance)

(ibid., p.l). The PK scores that were collected during set 2 (without

the subjects' knowledge) were significantly above chance in the

experimental series, thus confirming their release-of-effort hypothesis.

The predicted startle effect was not found and the drum beat did not

seem to facilitate PK scoring.

In addition to the studies that have investigated the effect of

relaxation on PK performance, some studies have examined the

relationship between the alleged PK phenomenon and anxiety, disruption

of attention and a striving attitude (Broughton & Perlstrom, 1985a;

1985b; Debes & Morris, 1982; Stanford & Kottoor, 1986). Although they

are not described here, they may be regarded as indirect research into

the role of relaxation, since anxiety implies tension, low anxiety

implies relaxation and disruption of attention and striving implies the

opposite state to that of relaxation. The three cited studies suggest

that high anxiety, disruption of attention, and striving may lead to

lower PK scoring than states that imply relaxation. Furthermore, some
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research has suggested that PK scoring might be enhanced immediately

after subjects cease attempting to consciously exert PK influence - as

contrasted with any PK effect shown during the period of intention or

effort. This effect has been termed release-of-effort mentioned above

(e.g. Stanford & Fox, 1975). A related effect is the so-called linger

effect, i.e. the possibility that a target area may become "sensitized,"

or retain some sort of effect which may have been previously imposed on

it (e.g. Watkins, Watkins & Wells, 1973; Wells & Watkins, 1975, p.143).

Comments. The studies reported here prove difficult to interpret

because they involved/covered so many other variables than relaxation.

The experiments reviewed with the exception of the Honorton and

Barksdale (1972) study, seem to suggest that some sort of a "relaxed"

approach towards a PK task is more likely to yield extrachance PK score,

than an approach that can be regarded as the opposite state to that of

relaxation.

Cperant Conditioning

So far the relationship between PK and mental training described in

this review has been concerned with altered states of consciousness. The

studies described below have attempted to "reinforce" (in the learning

theory sense) the generation of PK such that it would tend to occur more

often.

Camstra (1973) in two main experiments tried to condition the PK

faculty by having subjects rewarded every time a certain number was

generated by a RNG. During one session the subject had to listen to pop

music, disturbed by loud white noise. A RNG was placed in front of the

subject. Each time the number 99 was generated from the range 1 to 99,

which occurred by chance approximately once in 20 seconds, the subject
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was "rewarded" by removing the noise for 10 seconds. Conditioning was

presumed to take place if there was an increase in frequency of the

generation of the number 99. In the first experiment the subject did 60

trials in three phases with 20 trials in each. Conditioning was measured

as the difference between success rates on the first and last phase

periods. As predicted, subjects who were asked to concentrate on their

task were "not conditionable", whereas subjects who were not asked to

concentrate produced a significant increase in the generation of the

target number (ibid., p.26). (It is not stated in the report why this

was predicted or what "not conditionable" refers to.) Subjects who were

told that the test was a telepathy task were significantly "better

conditioned" than subjects who were told the true identity of the task,

it being a PK test. (It is unclear whether this was predicted.)

In a second study, a disturbing video program was introduced as an

additional aversive stimulus that could be removed if the target number

was generated. A control group was included in this study. The results

from the second study did not show any significant influences of any of

the factors studied. One can point out that maybe the state induced by

the aversive stimulus was not psi-conducive, if such a state exists.

Broughton, Millar and Johnson (1981) applied aversive conditioning

procedures from behavior modification techniques in two studies to try

to condition PK scoring. The experiment employed an ABA design common in

behavior modification research. Each subject performed 8 sessions of 24

runs per session (each with 50 binary trials) per condition. The device

was a binary PNG computerized test, called "The Head of Jut". It mimics

the test of strength found in carnivals and amusement parks and consists

of a number of lights in a column (topped with a bell), which are

illuminated successively from the bottom for PK hits (see details in

Broughton, 1979). There was a predefined point (lamp no. 22) on The Head
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of Jut scale below which any run score was considered an unacceptable

response. According to Broughton (1979) lamp no. 25 represented MGE. In

both A conditions scores falling below the criterion had no aversive

consequences but in the B condition every below criterion run score was

punished by a strong (as strong as the subject could stand), unpleasant

electric shock administered automatically by a computer to the back of

the wrist through wrist-band electrodes. In other words, psi-missing was

being punished.

Four subjects participated in the pilot study, but no evidence of

significant above chance scoring was found in the data of the three

conditions. Three subjects participated in the confirmatory study, in

which no evidence of any PK conditioning was found. They considered the

study as failing to alter scoring patterns in a PK task through

punishment.

Tart (1966) in discussing his feedback training method suggested

that immediate trial-by-trial feedback of psi-hitting can be seen as a

reward (reinforcer). Thus, he argues, providing such feedback can

increase correct psi responses as long as the subject has psi ability to

begin with that can be reinforced. Most of the work on PK has involved

essentially immediate feedback regarding success. However, little

attention has explicitly been directed at training PK through immediate

feedback. A few studies previously reported, were to some degree

designed to examine the effect of feedback. The Honorton (1977a) study

suggested that feedback was not a necessary condition for PK; Winnett

and Honorton (1977), and Honorton and May (1976) reported a significant

decline in PK score involving immediate feedback; The Braud and Braud

(1978) study suggested that immediate trial-by-trial feedback did not

appear essential to the occurrence of PK, and that under certain
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conditions, the absence of feedback may actually facilitate PK

performance.

Stanford (1977b, p.360) points to one study done by Thouless that

utilized immediate feedback as a "training method" for PK. Instead of

using the tossing of dice which was popular at Duke University at the

time, Thouless' (1945) method was to spin ten coins on their axes and to

observe whether they fell heads or tails uppermost. Thouless was the

only subject and he did 10 sessions over a period of two months, giving

4000 spins in all. The results he obtained were overall nonsignificant

but in the expected direction (above chance). He noticed that a

considerable positive deviation from chance expectation occurred in the

first four sets of results (over 300 to 1 against chance), and also that

his score showed a decline across sessions (dropping down to value 4 to

1 at the end).

Kelly and Kanthamani (1972) carried out three kinds of preliminary

tests with a gifted subject, Bill Delmore. One of these tests was a

Schmidt four-button RNG machine, where the subject's task is to predict

which of four lights the PNG will select next by pushing a corresponding

button. An alternative explanation is that by means of PK the subject

forces the machine to select that light. The light serves as immediate

feedback and indicates to the subject whether each trial was successful

or not. When the trials were not being recorded automatically on paper

tape, Delmore's performance was above chance; 900 trials yielding a CR
-10

of over 10 (p«10 ) . Connecting the tape produced a drastic, immediate

decline in Delmore's scoring rate and caused him great irritation.

Thereafter, he resolved to defeat the machine, and over a period of

eight days he progressively raised his scoring to almost his regular

rate. This well documented recovery in score seems to suggest a

"learning" effect. Although not mentioned in the report, this learning
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effect, could have been due to Delmore learning to ignore the tape. It is

not clear in the report how connecting the tape changed the usual

conditions.

Braud (1978b) reported a PK design involving "allobiofeedback." The

agent's task was to attempt to either increase or decrease the amount of

GSR (Galvanic Skin Response) being monitored in ten target subjects (one

at a time). Allobiofeedback provided instantaneous and continuous

feedback to the agent as he watched an analog recording (polygraph

tracing) of the target subject's GSR activity. In a pilot study, Braud

acted as the agent himself. The target subjects were participating in

another clairvoyance task and were not informed of the attempted PK

influence upon their GSR. The agent at various randomly assigned times,

attempted through PK either to activate (increase) or relax (decrease)

the amplitude of the target subject's GSR. In the pilot study, the

results indicated that the mean GSR amplitude was higher during the

"increase" periods of the experiment than during the "decrease" periods

(p<.02, 2-T) .

In a confirmatory experiment a new set of ten target subjects

participated. They were informed that a PK influence of their GSR

activity would be attempted but no details were provided about when or

exactly how this attempt would be made. Again Braud acted as the only

agent. The results showed greater GSR activity during the activating

(increase) periods than during the relaxing (decrease) periods, the

difference between these periods being significant (pc.Ol, 1-T). Of the

total GSR activity 57.50% occurred during increase periods. Braud

concluded that the most direct interpretation of this finding was that

the agent exerted a systematic PK influence upon the ongoing

physiological activity of the target subjects, as indexed by GSR (ibid.,
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p.131).

Braud (1978a) categorized his earlier PK experiments in terms of

the feedback they provided. Some gave immediate, trial-by-trial feedback

to both subject and experimenter, some only to the experimenter but not

to the subjects, and others only gross, average results to the

experimenter. All three types yielded significant PK data. His

conclusion was that immediate trial-by-trial feedback was not a

necessary condition for the occurrence of PK.

There are, of course, other studies on record. For example, Davis

and Bierman (1979), and Weiner and Bierman (1979) compared feedback to

different observers. Neither experiment gave clear evidence of psi for

any condition. Varvoglis and McCarthy (1982) compared the influence on a

RNG or an EEG when subjects were provided with feedback and false

feedback from the other instrument. The favorable conditions for PK were

either the receiving of PK feedback or "orientation" toward PK (ibid.,

p.55). It is not clear in the report what "orientation" toward PK refers

to. Morris and Garcia-Noriega (1982) studied PK performance with

variations in feedback characteristics. A display providing simple

feedback proved to be more PK conducive than a complex one. More will be

said about the Morris and Garcia-Noriega study in chapter 3.

Tart (1983a) suggested that although his original presentation of

the feedback training method focused on ESP, almost all aspects of it

could apply directly to the possibility of improving PK ability through

immediate feedback training. If initially PK talented subjects who were

motivated to learn were given immediate, trial-by-trial feedback on

their efforts, decline should be eliminated and improved performance

should occur. Tart reviewed the PK literature (33 studies on mechanical

systems such as dice and 35 studies on electronic RNGs) to see if his
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learning theory had been adequately tested. His conclusion was as

follows (ibid., p.99):

In conclusion, the provision of immediate feedback of results
to motivated percipients or agents in ESP or PK tasks may lead
to improved levels of performance on theoretical grounds. The
rarity of talented agents in PK experimentation to date has
not allowed adequate test of this possibility.

Comments. (1) "Negative reinforcement" studies: One of the two

studies that used negative reinforcement failed to find any evidence of

PK (Broughton, 1981). Although Camstra (1973) claimed some support for

"conditioning" PK in his first series of two, the lack of details in the

report makes it difficult to establish what the preplanned hypotheses

were and their rationale. This in turn makes it difficult to evaluate

how, if at all, his findings relate to negative reinforcement. Camstra's

second series failed to find any evidence of PK. Hence not much

evidence, if any, support the notion that PK performance may be enhanced

via "negative reinforcement." (2) Research involving immediate feedback:

For Ss not preselected on the basis of their initial high scoring,

feedback does not appear to be a necessary condition for above chance PK

scoring to occur (Braud, 1978a; Braud & Braud, 1978; Honorton, 1977a).

Declines in PK scores involving immediate feedback have also been common

(e.g. Honorton & May, 1976; Thouless, 1945; Winnett & Honorton, 1977).

Having said this, it would seem that further research is needed to

investigate whether PK performance of preselected "PK talented" people

can be enhanced or stabilized by immediate feedback as Tart (1983a) has

suggested (and as seems to have been the case with Delmore, reported by

Kelly & Kanthamani, 1972).

Various Approaches

Batcheldor reported possible success in eliciting physical



CHAPTER2 PAGE 49

phenomena in a so-called sitter group (Batcheldor, 1966; 1979; 1984a;

1984b; see also Brookes-Smith, 1973; Brookes-Smith & Hunt, 1970; Isaacs,

1983b; 1984; McClenon, 1983; Palmer, 1983; also relevant is Richards,

1982). Batcheldor hypothesized that PK ability was not a rare gift of

certain individuals, but an unusual human behavior that could be

elicited in ordinary people under favorable conditions. Those conditions

were by and large a relaxed and trusting group atmosphere; expectancy of

success; excitement without fear; and especially the absence of

"ownership resistance" (the fear of being personally the source of a PK

event) and "witness inhibition" (the initial reaction of shock or fear

if one directly witnesses a PK event) . A few months before his

unexpected death, Batcheldor (personal communication, 1987) explained

the psychological resistance toward PK to me as follows:

Really, the two main factors which in ordinary circumstances
block PK are resistance and doubt [Batcheldor's emphasis], the
former being based on fear (and divisible into witness and
ownership types) and the latter on sheer inability to believe.
Sometimes I refer to the former as 'emotional resistance' and
to the latter as 'cognitive/perceptual resistance'.

Batcheldor relied upon a seance type of experiment. He reasoned

that darkness minimizes witness resistance, and participation in a group

allows each sitter to attribute any disturbing phenomena to the others.

Confidence and plausibility were enhanced by approaching the alleged

physical phenomena gradually. In the early sittings with a group, simple

rocking and tilting of the table were called for, which could be

attributed by members of the group to automatisms. Then greater tilting,

sliding or hopping of the table were expected. If these went well,

levitations of the table often followed as the group's acceptance and

belief mounted. Notwithstanding the question of the validity of his

observations, Batcheldor's interpretation that almost anyone can develop
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PK abilities can be questioned. One can argue that the procedure is

simply a traditional device for discovering "psychically" gifted

subjects instead of being a training method.

Isaacs has devoted several years to programs designed to train

measurable PK abilities (Isaacs, 1983a; see also on subjective aspects

of his training program, Isaacs, 1986a; 1986b, 1986c). Isaacs (1983a)

reported some apparent success in "training" psychokinetic metal-bending

(PKMB) as measured by a special PKMB instrument or sensor that recorded

piezoelectric effects. The instrument consisted of three "channels", two

of which were used to detect possible sources of artifact (such as

"airborne sound" or mechanically transmitted vibration), while the third

was designed to detect PKMB effects. The sensor's output was amplified

such that it provided a continuous auditory tone as immediate feedback,

which increased in pitch with increases in the voltage output of the

PKMB channel. (It is not clear in the report how the third "channel",

the one designed to detect PKMB, differed from the other two channels.)

In a pilot study, twelve sessions were held of 45 minutes duration

at the home of each subject. A session consisted of six trials with the

subject near the instrument, a rest period, then six trials with the

subject two meters away from the apparatus. One of the five subjects who

participated showed a striking incline in performance and three of the

other four showed an increase in output, although inconsistently

maintained. All subjects were encouraged to develop their own PK

facilitating strategies. Although it is not clear in the report, it

appears that the subject's task was to produce marked twists of activity

in the sensor that met certain preset criteria.

After seeing a film of a PK demonstration by the Soviet "gifted" PK

subject, Nina Kulagina, Felicia Parise in the U.S. started to practise

in order to do likewise (Honorton, 1974c; Keil et al., 1976). After two



CHAPTER2 PAGE 51

to three months of persistent practice, she reportedly was able to

produce her first unmistakable movement of an object (a plastic bottle) .

Gradually thereafter she was able to produce sliding movements of small

objects more and more frequently and with a variety of objects, even

while being filmed. According to Parise, earlier attempts to create

favorable conditions by practising progressive relaxation and other

meditative techniques did not succeed. She reported that for her, only

concentrated effort when she was really working hard at the task,

finally met with success. Later she apparently managed to deflect a

magnetic compass needle, a phenomenon observed under carefully

controlled conditions (Watkins & Watkins, 1974). This case ended when

Parise decided that the demands on her time and energy were becondng

excessive.

Morris (personal communication, 1989) knew Parise personally. He

reported on Parise's first occurrence of a movement to me as follows:

Before the first movement occurred, Parise had estimated that continuous

unsuccessful attempts to influence small objects had occupied about

10-12 hours of effort on the whole. Towards the end of an unsuccessful

session one evening, Parise got a telephone call from a hospital with a

message to return to the hospital where a relative of hers was seriously

ill. She put on a coat and as she went past the table where a small

plastic bottle stood that she had been attempting to move she said in

frustration "abracadabra", upon which the bottle made a sudden movement.

This first instance is interesting as it looks like a classic example of

a release-of-effort effect. Parise's prolonged tension when attempting

to move the plastic bottle was suddenly replaced with total redirection

of effort.

Nelson et al. (1986; see also Jahn & Dunne, 1987) published results
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from their Princeton Engineering Anomalies Research (PEAR) program.

Amongst other issues, the report summarized six years of experimental

data acquired on three forms of random physical systems. The subjects

were instructed to attempt to influence a random distribution either

above chance (high-aim) or below chance (low-aim) or generate a baseline

(control series). To guide them in that task, each experiment provided

some form of feedback, usually a visual display that tracked the degree

of shift from the theoretical expected distribution.

The random sources were of three kinds: a) An electronic noise

source RNG that was operated by 33 subjects. A grand total of 522,450

trials were reported with this device, b) A deterministic pseudo-random

number generator that was operated by 10 subjects. A grand total of

145,000 trials were reported with this device, c) Finally, a "Random

Mechanical Cascade" (RM3) operated by 22 subjects. In the RM3, thousands

of small polystyrene balls tumbled through spaced arrays of nylon pegs

so as to distribute themselves in the chutes at the bottom in an

approximately binomial distribution across the chutes. Here the

subject's task was to try and skew the distribution either to the right

or to the left. A total of 1024 trials were conducted with this device.

The overall results showed above chance scores when subjects aimed

for a high score (RNG p=.004; pseudo-RNG p=.078; RM3 p=.164), below

chance scores when subjects aimed for a low score (RNG p=.007;
-4

pseudo-RNG p=.005; RM2 p=3xl0 ), and, when subjects were instructed to

get a baseline score (the control series), the scores were almost

precisely identical with the theoretical mean. Total deviation from

-4
chance was thus highly significant for all three devices (RNG p=2xl0 ;

pseudo-RNG p=.003; RM0 p=3xl0 ) . The compound data base for all formal
-11

trials showed a highly significant deviation from chance of p=2xl0

What is important about these data is the consistent anomalous bias
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in the output of the three random systems. Subjects were allowed to use

whatever strategy suited them in attempting to influence these random

systems. The strategies employed varied a great deal and involved

self-imposed preliminary meditation exercises, visualization techniques,

competitive strategies, and many of the subjects frequently engaged in

various forms of exhortation, coaxing, pleading or threats (Jahn &

Dunne, 1987, pp.141-142). Jahn and Dunne noted that there was little

pattern of correlation of such strategies with achievement. However, in

the diversity of strategies, it appeared that the most effective

subjects seemed to associate successful performance with the attainment

of some sense of "resonance" with the device. On this "resonance" Jahn

and Dunne (1987, p.142) commented:

This ["resonance"] has been variously described in such terms
as "... a state of immersion in the process which leads to a
loss of awareness of myself and the immediate surroundings,
similar to the experience of being absorbed in a game, book,
theatrical performance, or some creative occupation.

I don't feel any direct control over the device, more
like a marginal influence when I'm in resonance with the
machine. It's like being in a canoe; when it goes where I
want, I flow with it. When it doesn't, I try to break the flow
and give it a chance to get back in resonance with me.

Comments. Some of the various approaches reported in this

subsection seem to stress the importance of psychological variables in

the generation of PK. That high "interest" in combination with

continuous "practice" may be important in enhancing the PK function is

suggested by the case of Parise (and also by the case of Delmore,

reported in Kelly & Kanthamani, 1972) . Jahn and Dunne's (1987) most

successful Ss reported some sense of "resonance" with the PK apparatus.

As I see it, the strength of the Batcheldor approach is the underlying

hypothesis on the psychology involved in a PK event, vis., that PK may

be blocked by resistance and doubt.
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2.5 VISUAL-IMAGERY STRATEGIES IN TRAINING PK

Let us now turn to yet another approach towards the possible

training of PK, which is visualization. This section deals with the main

focus of the experiments that are reported in chapters 5 and 6. First I

report research in which dissimilar strategies are compared. This is

followed by studies that have looked at visual imagery strategies only.

The possible importance of the role of imagery in the generation of

statistical PK has been noticed by some researchers in parapsychology.

Forwald's (1969) experience, for instance, showed him that a person with

the ability to produce strong mental images of physical events might

well succeed in obtaining PK results without relying on the mental

capacities of "will" and "desire". On these images he wrote (ibid.,

p.71):

This would mean that the mental image is projected to the
physical world outside the subject and produces there a real,
meaningful effect. A mental picture which the author has
successfully used on many occasions in the actual placement
experiments is an imagined wall at the foot of the incline
where the cubes roll out on the horizontal plane. The wall is
imagined as forming an angle with the moving direction of the
cubes so that, when hitting the imagined wall, the cubes would
be deflected to the target side in their movement.

Equally effective is the forming of a mental picture of the
cubes moving in the target direction. The images must be
formed in the mind in advance of the release, which must then
be made immediately, when the mental picture is clear and
distinct.

Forwald also described how in dice-throwing, with attempts to get a

specified one of the six sides uppermost, the mental procedure had

generally been to form an image of the cubes resting with the target

side uppermost.
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Comparison of Dissimilar Strategies

Stanford (1969) gave each of twenty subjects a total of 36 trials

in a PK test using a single die. The apparatus used was an enclosed

vertical shaft which the die was allowed to fall down. At the top of the

shaft, the die was mechanically released on each trial. Each subject

alternated between two methods for influencing the die. Six trials were

done with one method, then six trials with the other, and so on.

Eighteen trials were conducted under visualization instructions. The

subjects were told to visualize the die as it fell down the shaft and to

see it in their "mind's eye" as coming to a stop with the appropriate

die face turning up. The other 18 trials were done under instructions

for an "associative activation of the unconscious". Prior to the throw

of the die the subject gave free associations for a period of two

minutes to the target die face. The subject then attended to other

matters than the PK task during the actual throw of the die, such as

reading a book. (It could perhaps be argued that this method was some

sort of a release-of-effort strategy).

Both strategies yielded results at chance, each producing 61 hits,

where 60 in each condition was expected by chance. A free association

test, intended to measure subject's "predication tendency" (ibid.,

p.345), was administered immediately after all the PK trials had been

completed. (It is not clear in the report what "predication tendency"

stands for.) The measure of this tendency was, as hypothesized,

positively and significantly correlated with the difference score for

the two experimental conditions (p<.02, 2-T). Predication scores

correlated positively with the "visualization" scores (+.33). In other

words, the more a subject tended to give predication associations, the

more his PK results were apt "to favor the visualization method" (ibid.,
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p.338). The correlation of predication with "associative activation" was

negative (-.43), and the difference between these two correlations was

statistically significant using a t-test (p<.03, 2-T).

Stanford argued that predication scores can be regarded as a

measure of the subject's tendency to use concrete sensory imagery in

thought or to organize his thinking around sensory imagery. He concluded

that the results suggested that knowing a subject's predication score

allowed to some extent prediction of both the direction and degree of

his scoring preference for these two experimental conditions (ibid.,

p.348) .

Steilberg (1975) investigated the effect of two different

techniques of attempting to influence four falling dice. He used a

dice-casting device that consisted of a chute, into the upper end of

which was inserted a funnel with a hole at the bottom. When the dice

were thrown into the funnel they started their way down the chute at

almost the same point. (It is not clear to me if this was an adequate

randomizer.) Each subject was tested under two psychologically different

conditions. In the first condition ("conscious concentration"), the

subject sat straight in front of the apparatus watching the dice. He was

to attempt to influence the dice by consciously focusing his willpower

and by inducing a tension in the muscles of his whole body, as if to

force the dice to come to a stop with the chosen die-faces on top. In

the second technique (visualization), the subject sat relaxed in his

chair with his back to the apparatus. He was to visualize vividly in his

"mind's eye", in a state of relaxation and while staring at a

featureless brown wall, the dice with the desired target die-face

upward. The subject could either have his eyes open or closed in the

visualization condition. After the image was stabilized, he gave a

signal to the experimenter and the test was started.
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Ten subjects participated and every subject carried out three

series for conscious concentration and three for visualization. The ten

subjects made a total of 34,560 trials. Significant evidence of psi

missing was obtained in the conscious concentration condition (p<.04,

2-T), using the CR test. The visualization technique produced

nonsignificantly positive results. The difference in scoring rate

between the two conditions was significant at the .05 level using the

Wilcoxon test. Steilberg (1975, p.17) concluded that the negative

deviation obtained in the conscious concentration condition and the

differential scoring between the conditions indicated that the various

effects were unlikely to be due to chance alone. In this experiment the

conscious concentration resulted in PK scores below chance. A similar

effect has been observed for example by Debes and Morris (1982), who

found negative PK scoring being related to a "striving for success"

strategy.

Stanford (1981) did a replication of his earlier research with 32

subjects on "associative activation of the unconscious" and

visualization. A number was displayed on an illuminated digital counter

(the number being randomly chosen by a PNG), which the subject was

instructed to influence. All subjects were to attempt to obtain through

their PK a digit 0 through 9 as produced by the RNG. Each subject used

both methods, association and visualization, the order being

counterbalanced. The visualization method involved visualizing the

desired goal event clearly and with confidence as occurring at the end

of the test run, that is, seeing the target digit as the outcome. The

visualization was to be done while the RNG was running (approximately 1

minute for each trial). The free-association method involved subjects

associating to a given target, and then picking up a magazine and
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reading aloud while the RNG was running to distract their conscious

minds from the PK task. All subjects checked the outcome of the RNG and

thus got feedback at the end of the trial. After the PK task the

subjects did a word-association test measuring imagery-based thinking.

The results demonstrated significant psi-missing for the

association condition (p=.041, 2-T), but slightly above chance results

for the visualization condition (nonsignificant). The difference between

the two conditions was significant (p=.035, 2-T). The word-association

measure of visual imagery failed to correlate significantly with the

difference in the number of hits for the association and the

visualization methods.

In Stanford's (1969) visualization strategy, the subjects were to

see in their "mind's eye" both the falling-down and the turning-up of

the dice in accordance with the target for that particular trial. In

Steilberg's and Stanford's (1981) visualization strategy the subjects

were only to "see" the desired end result. It looks to me as if the

visualization strategy employed by Stanford (1969) was some sort of

process-oriented imagery in which subjects visualized a process (the

rolling of the dice) leading to the desired outcome. The imagery

strategy used by Steilberg (1975) and Stanford (1981), in contrast,

could be viewed as goal-oriented imagery, where only the final outcome

was visualized.

Debes and Morris (1982) tested 32 subjects on a RNG computer game

called "Horizon". Horizon is essentially a computer screen version of

the Rhinean PK technique of dice throwing for positions (the placement

method) . Pyramid-shaped lines from the top center of the computer screen

simulated a sort of reclining panel with a solid center line dividing

the screen pyramid panel into right and left portions. A trail of

randomly behaving dots (representing 192 left vs. right binary RNG
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decisions) descended down the screen instead of rolling dice. The

subject's task was to attempt to deflect the trail as far as possible to

either the left or the right side of the pyramid panel, depending on

which side was the assigned target. Half of the subjects had described

themselves in a pre-session questionnaire as high in competitiveness,

half as low. Half of each group were encouraged to use PK by adopting

relaxed and noncompetitive strategies (nonstriving instructions). The

other half of the group were asked to adopt active, and competitive

strategies (striving instructions). The latter group was also asked to

engage in active imagery, such as imagining themselves at the top of the

screen, bowling a ball toward the target side or having put a wall in

the center that prevented the target line of dots from crossing to the

nontarget side. An ANOVA showed that scores were significantly higher

for subjects instructed to relax than for those instructed to strive and

engage in an active imagery. Scores after instructions to relax were

significantly above chance (p<.002), whereas scores after instructions

to strive for success and imagine success were significantly below

chance (pc.Ol).

Debes and Morris were essentially comparing volitional strategies,

including imagery. Their study is reported in length in this section

instead of with the relaxation studies. The reason for doing so, is that

its finding (vis., that visualizing a process that leads to success

accompanied with striving seems to result in scoring below chance)

suggests possible unfavorable or limiting conditions for visualization

as a PK conducive method.

Comparison of Imagery Strategies

Morris, Nanko and Phillips (1979; 1982) published two studies in
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which they explored the effectiveness of two PK visual imagery

strategies that were derived from the survey of popular writings on how

to develop psychic skills (Morris, 1977, see section 2.3). The apparatus

used consisted of a visual display controlled by a PNG (see details in

Placer et al., 1977). The display consisted of a ring of 16 red lights.

The PNG was employed to advance the illuminated light one step clockwise

or counterclockwise, thus producing a "random walk" back and forth

around the circle. A binary decision by the RNG decided the direction of

the illumination. The subject's task was to try to influence the

illuminated light such that it "moved" or "walked" either clockwise or

counterclockwise, depending which direction was the target. One of the

two strategies was termed "process oriented" imagery (or "PK 98") and

involved visualizing a process that gradually led up to the desired

final outcome. The subject was asked to visualize "energy" building up

inside his body, then flowing out to the testing instrument and

assisting in the PK task. The other type of strategy was termed "goal

oriented" imagery (or "PK 99") and involved visualizing only the final

outcome or the desired goal. The subject was asked to point a finger at

the light he wished to become illuminated in the PK task and to

visualize vividly the light being lit.

In the pilot study 16 subjects were asked to bias the behavior of

the red lights using each imagery strategy half the time (8 runs of 16

trials each were listed for each strategy). Half of the subjects used PK

98 first and the other half used PK 99 first. The order of target

directions (clockwise and counterclockwise) for each of the 16 runs was

counterbalanced. Two or three minutes' time was given between

experimental runs in order for the subjects to build up the mental

imagery. After eight runs the subject was allowed 5 minutes to relax and

prepare mentally for the next imagery strategy. In the pilot study there
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was significant positive overall evidence for PK (p<.02, 2-T). Almost

all of the positive scoring occurred with the goal-oriented imagery,

which produced 52.9% hits (where the chance expectation was 50%) and

was independently significant (p<.01, 2-T). Goal-oriented scores did not

differ significantly from process-oriented scores.

In the confirmatory study with two sessions 20 new subjects

participated. Ten of the subjects indicated that they had previously

been involved in one or more mental development courses, such as TM,

est, or yoga (the MD group) but the other ten subjects had experienced

no such previous involvement (the NMD group). The procedure for the

first session was the same as for the pilot study, the subjects using

each imagery strategy half the time. For the first session an analysis

of variance revealed that imagery strategy was a significant factor

(p<.05); the goal-oriented imagery produced scoring of 51.8% above

chance, while the process-oriented method obtained below chance scoring

of 48.4%. Prior training proved not to be a significant factor. However,

there was a significant interaction between imagery strategy and prior

training (p<.02). MD subjects showed little difference in imagery

scores. NMD subjects showed a strong difference in favor of the

goal-oriented imagery with psi missing for process-oriented imagery.

Subjects were allowed to select their preferred imagery strategy to

use exclusively for all 16 runs in the second session that took place

two weeks later. The subjects were also given instructions for two

simple concentration exercises which were to be practised daily until

the second session. Eleven subjects chose the process-oriented imagery.

Their hit rate was 49.3%, the results being at chance. Eight chose

goal-oriented imagery and their hit rate was 52.6%, which is

significantly above chance (p<.01, 2-T). One subject used a mixture of
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both strategies and was excluded from the analysis. The difference

between these two groups was statistically significant on a t-test

(p<.02, 2-T) and appeared to be independent of prior training.

In summary, higher scoring for the goal-oriented strategy was

found, regardless of whether the observer was assigned to that strategy

or had chosen it (as evidenced in the follow-up session) . The total hit

rate throughout both studies showed that the goal-oriented imagery had

got a hit rate of 52.4%, which deviated significantly from MEE (pc.OOOl,

2-T), using a z-test. Morris et al. concluded that the goal-oriented

imagery strategy appeared to be more effective than the process-oriented

strategy, at least for those with no prior exposure to mental

development training. They wrote:

the results of Session 1 [in the confirmatory study]
confirmed the mild success of the goal-oriented imagery
procedure and indicated that the lack of success with
process-oriented imagery may have been in part due to a
negative response toward it by those who had not received
prior exposure to mental development procedures. (Morris et
al., 1982, p.11)

By examining the popular literature directly, we have been led
toward at least one imagery strategy that appears conducive to
positive results, and possibly to a second. (Morris, et al.,
1979, p.150)

The present study should serve primarily to indicate a
promising line of research that hopefully will become useful
in working with participants in PK training procedures.
(Morris et al., 1982, p.13)

Levi (1979), apparently unaware of the Morris et al. study at the

time (ibid., p.277), did an experiment that explored how the presence

and absence of visual feedback interacted with three conditions:

process-oriented imagery, goal-oriented imagery and a control group.

Fifty-one unselected undergraduates participated, 17 in each of the

three conditions. Each subject completed 24 trials on a Schmidt RNG

employing radioactive decay as the random source. The chance mean of the
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final Geiger counter outcome was 16. A hit was defined as any number

greater than 16. The subjects were given a simple description and

schematic diagram of how the RNG worked. The subject's task was to try

to get a number higher than 16. The feedback factor was manipulated by

turning the RNG either toward (12 trials) or away (12 trials) from the

subject. To control for a possible order effect, about half of the

subjects in each imagery group received the feedback condition first and

half the nonfeedback condition first.

The control group listened to a tape containing information about

chance and chance events while conducting their trials to prevent them

from spontaneously imagining the desired outcomes. The goal-oriented

imagery was a visualization of the desired outcomes. Subjects could do

this in any such mental way that they thought might help them to form a

clear mental image of a number higher than 16. They could for instance

imagine a basketball scoreboard with high scores on it. In the

process-oriented imagery subjects were allowed to use any mental device

to picture the machine's inner workings leading to a number higher than

16.

Factorial analysis of variance yielded a highly significant

interaction between imagery strategy and feedback (pc.OOl). In the

presence of visual feedback the goal-oriented imagery strategy lead to

higher PK scoring than without feedback (the mean scores being 18.79 vs.

13.90, respectively, the difference being significant at p=.0008).

Subjects in the process-oriented group showed the reverse pattern. The

outcome of the process-oriented strategy was higher in the absence of

visual feedback than in the presence of feedback (the mean scores being

17.43 vs. 14.75 respectively, the difference being nearly significant at

p=.056). In other words, when the subjects could not see the display,

process-oriented imagery did better than goal-oriented, and vice versa.
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Subjects in the control group were not affected by the feedback. Further

post-hoc cortparison showed that within both the feedback and nonfeedback

conditions, the goal-oriented group differed significantly from the

process-oriented group (both p values apparently being <.03) . The

goal-oriented group was the only group that deviated significantly from

chance in both feedback (psi-hitting) and nonfeedback versions

(psi-missing).

Morris and Reilly (1980) reported a replication attempt of the

goal-oriented imagery strategy with 24 college age students. The

apparatus was the same one employed in the Morris et al. (1979) study,

except that the display was a single light-emitting diode (TED) that

blinked on and off during the course of a run in accordance with the

decisions of the noise diode-based RNG. Each time the subject pressed a

button, the LED would turn off and on with decisions made at the rate of

approximately 50 times a second for a total of 4,096 trials in the run.

A run would last about eight seconds, during which time the LED would

appear to glow with fluctuating brightness. There were eight runs per

session.

For half of the runs, the subjects were asked to visualize the

light glowing brightly (glow), but for the other half the subjects were

asked to put their thumb (in reality) over the light and experience

darkness (dim) . The order of target conditions, "dim" vs. "glow" was

counterbalanced. The probability of a hit was also varied. The

experimenter who alone dealt with the subjects was unaware of whether

the target was to make the light "dim" or "glow". The results of the

study were nonsignificantly above chance. The report does not give any

PK score means or p -values. They concluded that the new procedure for

enhancing the results using the goal-oriented imagery strategy failed to
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meet their expectations and did not generate any new information.

Nanko (1981) reported a study in which ten of the subjects from the

Morris et al. (1979) study participated. The criterion for selection was

based on whether the individual had "above" chance scoring on a prior PK

task, felt comfortable in generating goal-oriented imagery, and had the

time and willingness to participate in another experiment. Nanko

employed the same PK apparatus as was used in the Morris et al. (1979)

study. In the experimental session each subject was seated in front of

the PK apparatus with the circle display of 16 lights. As was the case

with their prior participation, the task was to bias the lights for each

run of 256 trials in either the clockwise (CW) or counterclockwise (CCW)

direction depending upon the instructions given to them in a concealed

envelope. Each subject did 10 experimental runs. Within the 10 runs each

subject was required to influence the lights in the CW direction for

half of the runs and CCW for half of the runs. This order was

counterbalanced.

The subject was asked to relax through deep-breathing exercises and

to practise his goal-oriented imagery until he felt comfortable with it

and was able to generate a vivid image at will. The subject was reminded

to take a few minutes to build up imagery between runs. Again, the

number of reported hits was significantly higher than chance expectation

(p<.002, 1-T). There was a total of 10,488 hits out of 20,480 possible

trials. The RNG produced decisions in accordance with the subject's

target instructions (hits) 51% of the time. This further suggests that

the goal-oriented imagery strategy does not just produce first-session

effects.

Ccmments

Eight studies were reviewed in this section. With the exception of



CHAPTER2 PAGE 66

two studies (Debes & Morris, 1982; Stanford, 1969), six explored the

role of goal-oriented imagery in the production of PK. All six studies

yielded PK scores in the expected direction for goal-oriented imagery.

The PK scores were significantly above chance in three of the six

studies when immediate feedback of performance was provided (Levi, 1979;

Morris et al., 1979; Nanko, 1981). It appears that goal-oriented imagery

may be important in the generation of extrachance PK scoring.

The pattern suggested so far in studies exploring the possible role

of visual-imagery strategies in the generation of PK can be summarized

as follows: (1) Goal-oriented imagery may provide above chance results.

(2) Striving associated with visualization does not seem to result in PK

scores above chance (Debes & Morris, 1982). (3) Goal-oriented imagery

may be associated with higher positive PK scoring than process-oriented

imagery under feedback conditions (Levi, 1979; indirect suggestion from

Morris et al., 1979, who only employed immediate feedback condition).

(4) In the absence of feedback, process-oriented imagery may do better

than goal-oriented (Levi, 1979). (5) Goal-oriented imagery does not seem

to produce first-session effects (Morris et al., 1979; Nanko, 1981).

Stanford (1969; 1981) employed a free-association test to measure

the subject's tendency to organize his thinking around sensory imagery.

Steilberg (1975, p.15) also used this test, but it did not yield

significant differences between scoring patterns of the subjects. Beside

the results of those experiments, I have not come across any study that

has attempted to correlate PK score with psychometric imagery scale

scores, such as the Vividness of Visual Imagery Questionnaire (WIQ),

the Betts QMI Vividness of Imagery Scale, or the Gordon Test of Visual

Imagery Control.
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2.6 MISCELLANEOUS ISSUES CONCERNING IMAGERY AND FEEDEACK

Ccnments on Feedback in the Literature of Psi Training

The feedback training experiments reviewed in section 2.3 have

suggested that immediate trial-by-trial feedback of correct guessing may

act in the same way as a reinforcer postulated in operant conditioning.

Beloff (1967) has pointed out that the decline effects observed in a

typical case of a high-scoring subject are rather different from

extinction in operant conditioning; the former is long-term and usually

irreversible, while the latter is short-term and readily reversible.

O'Brien (1976) on reviewing Tart's monograph on feedback training

pointed out that learning is a concept that does not avail itself to

direct observation; the subjects' high scoring in Tart's experiments

could be due to many factors, learning being among the least

parsimonious. Stanford (1977a) in reviewing the same monograph wondered

what sort of response it was, exactly, that was being reinforced in

immediate feedback procedure. However, no one has raised the additional

issue that there is probably a distinction between feedback and a

reinforcer (Gissurarson, 1988).

Operant conditioning. Although the historical credit for opening up

the experimental study of reward and punishment belongs to Thorndike

(1911), modem behavioral psychology (operant conditioning is a

technique used within behavioral psychology) owes much of its current

status to B.F. Skinner (e.g., 1938; 1953). The conceptual system of

operant conditioning developed as an explanation of behavior of

organisms within natural science.

"Reward" is the general commonsense concept for the technical term

"reinforcer" or "reinforcing stimulus". When an organism exhibits

behavior that is followed by food (for other examples, a drop of water,
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a change in temperature, a sexual partner, or an escape from harm, and

so on) the behavior is said to be reinforced by that consequence if the

behavior tends to recur on similar appropriate occasions, and the food

is called a reinforcer. When a reinforcing stimulus (e.g. a stimulus

known to be a reinforcer) follows a performance, reinforcement is said

to have occurred. The process in which reinforcement of a previously

reinforced operant performance (referring to all those performances

which can be increased in frequency by reinforcement) is discontinued is

called extinction. The usual and most prominent effect of extinction is

to decrease the frequency of a performance. Broadly speaking,

contingencies of reinforcement came to replace expressions referring to

motivation as an explanation of behavior in operant conditioning since

such internal attributes arguably produce explanations that are by their

nature untestable.

Reinforcer. A reinforcer, or a reinforcing stimulus, is usually

considered to be the event which increases the frequency of the

performance it follows. Whether stimuli are effective as reinforcers,

however, is an empirical question. One way of testing the effectiveness

of a stimulus as a reinforcer is to see whether the frequency of the

performance it follows decreases in extinction. Another way is to change

its frequency to see if that brings about changes in the frequency of

the operant response it follows. Traditionally, operant responses are

emitted when an organism must adapt to environmental conditions. If

behavior produces food and the behavior therefore tends to recur on

similar occasions, some features of the external environment then

control the behavior as a result of the organism's experience in the

environment. Food reinforcement can be spoken of as a cause of the

behavior (Ferster et al., 1975, p.19). It is a cause in the sense that
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it is a critical, necessary condition for maintaining the frequency of

the conditioned performance. Roughly speaking, yesterday's reinforcement

causes today's response. Past information stored in the organism's

repertoire contributes to the likelihood that a similar response will be

repeated.

Feedback. Feedback refers to information as to the consequences of

a particular action. Although it is easier to learn to wiggle one's ears

by looking in a mirror for visual feedback, it does not necessarily mean

that one is reinforcing the wiggling with the feedback. One is only

making behavior, which is not normally followed by a reinforcing

stimulus more conspicuous. Reinforcing stimuli may, however, have

feedback properties (and perhaps they always do). Feedback is, by and

large, "information", as Skinner (1976, p.62) notes:

A missile reaches its target when its course is appropriately
controlled, in part by information coming from the target
during its flight. Such a device is sometimes said to "have
purpose built into it," but the feedback used in guidance (the
heart of cybernetics) is not reinforcement, and the missile
has no purpose in the present sense.

Tart seems to use the two terms, feedback and a reinforcer,

interchangeably. My point is that they are often not truly

interchangeable. He writes, for instance (Tart, 1975b, p.109):

When you are right by chance alone a certain proportion of the
time [in the card guessing experiments], the situation is more
complicated, for you are rewarded for irrelevant guessing
rather than for using ESP. If a subject has no ESP ability to
begin with, giving immediate feedback should have no effect.
If he has a little ESP, immediate feedback should stabilize
performance and slow extinction, but the confusion / noise
generated by chance reinforcement may eventually bring about
extinction.

Conceptual difference between a reinforcer and feedback. It does

not follow that if a person receives feedback on wiggling his ears by

looking into a mirror that he is more likely to wiggle his ears more
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frequently. According to operant conditioning as I understand it, he may

continue to practise his ear wiggling and try to use the feedback to

make it better, but only if there is something in the environment that

reinforces him to continue to do so and reinforces him to utilize the

feedback to direct him (and also if the nerves and muscles connected to

his ear are functioning properly) . Assuming that such is the case, more

correct ear wiggling may (or may not) result as feedback makes the ear

wiggling more conspicuous.

It does not follow that if a subject only receives immediate

feedback on his performance on an ESP test that he will necessarily more

frequently give correct responses. It may be that he is directed, to

some extent, via feedback to internal psi-mediated cues that seemed to

precede a hit (as Tart is saying), but only if there is something in the

environment that reinforces him to continue to try to do so and

reinforces him to utilize the feedback to direct himself. Assuming that

such is the case, more correct ESP guesses may perhaps result if

feedback makes it easier to recognize internal cues that precede a hit.

Also, if and only if, there exist such internal cues.

Further arguments for the distinction. "What little reward there is

(feeling gratified at scoring above chance) tends to be associated with

the entire run rather than with the individual responses," writes Tart

(1966, p.49). He contrasts this situation with the learning situation of

the pigeon, where a grain of corn is produced immediately after each

correct response: "As the pigeon is hungry, food is rewarding" (Tart,

1966, p.47). But, what would we expect if feedback of correct ESP hits

was a reinforcer? Firstly, as is known in many animal experiments with

food reinforcement, it is important to stop giving the animal food for a

period of time so that the experimenter may use food as an effective

stimulus. If immediate feedback of a correct guess in card guessing



CHAPTER2 PAGE 71

experiments was, in fact, a reinforcer, then the experimenter could

actually stop giving the "feedback" for some period of time in order to

increase its effectiveness - in this case stop giving information about

correct or incorrect guesses.

Secondly, in operant conditioning, one would often expect a pigeon

or a human subject to continue a particular operant performance, even

though the reinforcer was provided at the rate of 1:25 (that is, one

effective stimulus for twenty five responses) as was the rate in the

card guessing experiments. This situation is known as a fixed-ratio (FR)

schedule of reinforcement (see for instance, Ferster, Culbertson &

Boren, 1975) . In the FR type of reinforcement a fixed number of

performances (counted from the preceding reinforcement) are required for

reinforcement.

Feedback as an independent variable. Causal connection is implied

in reinforcement. But what are the effects of feedback? We may possibly

get an increase in correct ear wiggling over time with practise in front

of a mirror to provide feedback. It does not, however, indicate that

continuous trial-by-trial information of successful wiggling is causing

or making the person wiggle his ears correctly. When initial

conditioning of operant behavior (i.e., "pairing" between a response and

its consequence) has occurred, the connection between a response and a

reinforcing stimulus can be described as follows (e.g. Hilgard, 1951): A

pigeon presses a lever as if in order to obtain food. But it is not easy

to see that a human emits a correct ESP guess in order to get

information about it being correct.

Operant behavior is considered as a dependent variable because it

is influenced by .the schedule of reinforcement. The schedule is an

independent variable because it may be altered to produce a change in
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rate of performance. It is possible to argue that a relevant test to

examine if feedback of hits in ESP training experimentation was a

reinforcer could thus involve changes in frequency of providing feedback

to see if that brings about changes in frequency of correct ESP guesses.

Subjects could for example be put on a variable-ratio schedule, where a

certain number of performances are required on the average for the

occurrence of a reinforcer. Variable-ratio schedules generally generate

very high rates of pecking with pigeons.

When can feedback be a reinforcer? Let us look at a simple example

where ear wiggling could possibly have consequences that make it more

likely to recur: When Ed wiggles his ears, we laugh. In this case, the

attention (feedback and a reinforcer) that we give Ed when he wiggles

his ears makes it more likely that he will wiggle his ears more

frequently under similar circumstances.

Let us suppose that a subject tries out a particular "mental"

strategy while doing an ESP test, gets a hit and is told about it (or

does not get a hit but is told that he did). It may well be the case

that the subject uses this strategy again on the next trial. If the

frequency of the production of this strategy varies (and we could

measure it somehow) as an independent variable with how often we tell

the subject that he got a hit, I think we can say that the information,

that a guess is a hit, is a reinforcer.

Comments. In conclusion, concepts borrowed from learning theory

have been used widely in psychology, but not always accurately. In this

subsection I have tried to point out that it is possible to distinguish

between feedback and a reinforcer. Providing subjects with feedback

about their performance is not necessarily the same as reinforcing them.

One of the conclusions that may be drawn from Tart's reasoning and

experimentation is that he tested the effect of immediate feedback on
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ESP performance, but he may never have tested the effect of

reinforcement. Trying to find an answer to why some people volunteer to

participate in parapsychology experiments, try to do their best and keep

on attending on many occasions, would perhaps, bring us closer to

identifying a reinforcer that might affect their behavior.

The confusion of feedback with a reinforcer can also be found in

other fields. We can point to B.F. Skinner's model of programmed

learning as a clear-cut instance in the history of education of the

translation of learning principles for use in the classroom. Programmed

learning refers to a system of self-instruction based on operant

conditioning where tasks to be mastered are broken down into small

steps. The subject is given feedback about his mastery of each step as

he goes along. Here, immediate feedback was considered to be a

reinforcer in the same way that Tart and others (e.g. Neuringer, 1986)

often use the concept. However, Skinner seems to have made the same

mistake as Tart in attempting to apply the principles of animal learning

to human learning. One can argue that the followers of programmed

learning made a false analogy; a word may not have the semantic

specificity of reference and effect on persons that a food pellet has on

laboratory animals (Fitzgerald, 1970; Rothkopf, 1970).

Imagery Research in Psychology

In this subsection "imagery" is discussed as dealt with in

cognitive psychology. Two studies are described from the field of

imagery on mental rotation and mental scanning, respectively. There are

three reasons for doing so: firstly, to show how imagery is explored in

other fields than parapsychology, secondly, to give a background for

discussion concerning the definition of imagery, and thirdly, to provide
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a rationale for the method of using time taken to perform a particular

task to make inference about cognitive processes.

One essential feature of imagery is that images are events in

consciousness (Marks, 1983, p.96). The general tendency is to think of

images as being literally faint pictures in the head. Most researchers

in cognitive psychology agree that this "picture in the head"

interpretation is inadequate.

Brief account on mental rotation research. Generally, rotating a

two dimensional object "mentally" or in the "mind's eye" has been termed

mental rotation. Research on mental rotation has been considered to have

played a large role in stirring renewed interest in mental imagery after

the behaviorists started to loosen their grip on psychology (Anderson,

1980, p.65).

People are often able to determine that two different

two-dimensional pictures portray objects of the same three-dimensional

shape even though the objects are depicted in very different

orientations. Shepard and Metzler (1971) designed an experiment to

measure the time that subjects require to determine such identity of

shape as a function of the angular difference in the portrayed

orientations of the two three-dimensional objects.

They presented eight subjects with 1600 pairs of two-dimensional

representations (drawings) of three-dimensional objects. The angular

difference was produced either by a "rigid" rotation of one of two

identical drawings in its own picture plane or by a more complex,

"nonrigid" transformation, of one of the pictures, that corresponded to

a (rigid) rotation of the three-dimensional object in depth (ibid.,

p.701) . In a randomly determined order, in half of the pairs the objects

could be rotated into congruence with each other, and in the other half,

the two objects differed by a reflection as well as a rotation, and
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could not be rotated into congruence. The subjects' task was to

determine if the objects were identical except for orientation. For each

pair the subject was asked to pull a right-hand lever as soon as he

determined that the two drawings portrayed objects that were congruent

with respect to three-dimensional shape and to pull a left-hand lever as

soon as he determined that the two drawings depicted objects of

different three-dimensional shapes. Each trial began with a warning tone

which was followed half a second later by the presentation of a stimulus

pair and the simultaneous onset of a timer. The lever-pulling response

stopped the timer.

The results showed the reaction time required to recognize that two

perspective drawings portrayed the same three-dimensional shape: (i) to

increase linearly with the angular difference in portrayed orientation

and (ii) to be no longer for a rotation in depth than for a rotation

merely in the picture plane. The data seemed to support the notion

reported by all the subjects (ibid., pp.701-702): (a) That, to make the

required comparison they first had to imagine one object as rotated into

the same orientation as the other and that they could carry out this

"mental rotation" at a certain limiting rate, (b) Since subjects

perceived the two-dimensional pictures as objects in three-dimensional

space, they could imagine the rotation around whichever axis was

required with equal ease.

Kosslyn, Ball and Reiser (1978) asked eleven subjects to engage in

"mental travel," in which they memorized the map of a fictitious island.

The island had seven landmarks: sand, a rock, a well, a hut, a lake, a

tree, and a thatch of grass. The distance between any two of the seven

locations was different. Their question was whether images preserve

"metric information". Subjects overlearned the map until they could draw
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it with great accuracy. They were presented aurally with a landmark and

were told to imagine the entire map and then focus on the named

location. After five seconds a second landmark was named, and the

subjects were told to mentally scan the map until the second landmark

had been brought into view. The scanning was to be accomplished by

imagining a little black speck zipping in the shortest straight line

from the first landmark to the second. When the subjects had mentally

focused on the second object they signaled by pressing a button. A clock

was stopped when the button was pushed and response times were recorded.

Kosslyn et al. looked at the mean reaction time needed to scan

between two points as a function of the distance between the points. The

results showed that when subjects engaged in a mental scan from one

point on the map to another the reaction time increased linearly as the

distance between the points increased. The line of best fit indicated

that this sort of image scanning was accomplished at a rate of about 20

centimeters per second. They interpreted this finding as supporting the

claim that images are quasi-pictorial entities that can be processed

(ibid., p.53). The present data seemed to suggest that one of the

defining properties of such visual mental images was that metric

distances are "embodied" in the same way as in a percept of a picture.

Results from the above studies and others alike have indicated that

when subjects transform a mental object spatially, processing time

increases continuously with the amount of the spatial transformation

(Anderson, 1980, p.76). Processing time, for instance, increases

continuously with angular disparity in the rotation studies or with

distance in scanning studies. (See also on mental rotation e.g., Cooper

& Shepard, 1973; Shepard & Feng, 1972; on comparison and size of mental

objects such as animals e.g., Kosslyn, 1975; 1978; on mental travel or

image scanning e.g., Kosslyn, 1973.) Although nobody questions the



CHAPTER2 PAGE 77

authenticity of the imagery findings, their interpretation has created

considerable disagreement within the various camps of cognitive

psychology. The meaning of results on image scanning (that subjects are

moving the focus of their mind's eye across an image that is assumed to

have spatial properties) has been doubted, for example, because a high

linear correlation has been found between scanning distance and

predicted scanning times (e.g. Mitchell & Richman, 1980) . This suggests

that before most subjects begin to scan an image, they apparently

already have a good idea of how long it should take to travel particular

distances. This implies that the time difference in the Kosslyn et al.

(1978) study may have been a demand characteristic of the experiment,

i.e. subjects could have deduced the experimental hypothesis and

followed suit by responding appropriately (Mitchell & Richman, 1980,

p.59) .

Broadly speaking, the point made in the mental imagery experiments

which is relevant for our purposes (see section 3.4) is that whatever

the actual mental processes were, they appeared to be an analog of

corresponding physical processes when/as measured by processing

(reaction) time. (One process is said to be an analog of another when it

mimics or simulates the structure of the other process.)

Towards a working definition of imagery. Richardson (1983) argues

that there are two different approaches towards defining imagery. On the

one hand is the "behavioral" approach, which uses imagery as an

explanatory construct, that is, an independent variable. Performance

data on visual spatial tasks have apparently been presented as if the

act of mentally rotating an object or of mentally scanning an object

involved, required or implied the presence of visual images in awareness

(Kosslyn et al., 1979; Shepard, 1978, pp.125,135). On the other hand is



CHAPTER2 PAGE 78

the "experiential" approach that deals with imagery as events to be

explained, that is, a dependent variable. Reports of experienced images

imply that the awareness of quasi-perceptual events is involved in some

way or at some time. Furthermore, Richardson (1979, p.563) argues that

visual imagery of a quasi-perceptual nature is not necessary to (or

required for) the performance of the spatial tasks discussed above.

Therefore, when using the term "mental imagery" we have to distinguish

between two fundamentally different conceptual usages; mental imagery as

referring to a class of inferred cognitive constructs and processes

(such as spatial ability); or as referring to a class of more or less

perceptlike experiences (as reported by subjects). According to

Richardson (1983, p.13) nothing yet known about these two usages "can

justify the assumption that their conceptual and operational meanings

overlap in any way." (It appears to me that these two usages are not

contradictory or mutually exclusive.)

Be that as it may, for the remainder of this thesis I will be using

the terms "mental image," "imagery," or "imaging" etc, as defined below

by Richardson because it is closer to the word "imagery" as used in

parapsychological studies. He gave a working definition that was

intended to cover all types of perceptlike experienced imagery

(Richardson, 1969, pp.2-3; 1983, p.15):

Mantal imagery refers to (1) all those quasi-sensory or
quasi-perceptual experiences of which (2) we are self
consciously aware and which (3) exist for us in the absence of
those stimulus conditions that are known to produce their
genuine sensory or perceptual counterparts.

By "quasi-sensory or quasi-perceptual experiences" is meant any

concrete re-presentation of sensory, perceptual, affective or other

experiential states (e.g. hunger or fatigue). Four (arbitrary) types or

classes of imagery have been identified by researches as



CHAPTER2 PAGE 7 9

quasi-perceptual experiences (Richardson, 1969, pp.127-128; also

relevant is Holt, 1972). Each class has been supported with both

theoretical and empirical considerations.

(1) After imagery: This refers to the effect of prolonged and/or

intense stimulation (noted in at least four sensory modalities) that has

sensorylike consequences when the stimulation ceases (e.g., Brown, 1965,

Richardson, 1969) . After being exposed to a lightning flash, we continue

to have a visual sensation of light in the darkness that follows.

(2) Eidetic imagery: This has been defined as a visual image that

persists after stimulation and is relatively accurate in detail (Haber &

Haber, 1964, p.131). It is colored positively (in contrast to an after

image, which is usually negative), and can be scanned with ease without

any apparent lessening of its intensity or clarity.

(3) Thought imagery: Richardson (1969, p.43) described this type of

imagery as "the common and relatively familiar imagery of everyday life.

It may accompany the recall of events from the past, the ongoing thought

processes of the present or the anticipatory actions and events of the

future. Though it may occur as a spontaneous accompaniment to much

everyday thought of this kind it is far more amenable to voluntary

control than all other forms of imagery."

(4) Imagination imagery: This refers to the more intense image

experiences, the content of which may be unexpected and apparently

unconnected with any identifiable memories from one's personal past

(i.e. novel images). The images may have the appearance of being

physically present (i.e., substantiality), and may be very detailed in

texture and vividly colored. This type of imagery includes hypnogogic

images (e.g. Barber, 1969; Barber & Wilson, 1979; Hilgard, 1970) and

drug related hallucinations (e.g. Masters & Houston, 1966).
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A Possible Explanation of the Interaction of Feedback with Imagery

Levi (1979) proposed a hypothesis of the interaction of feedback

with imagery, which he called "cognitive effort". Before describing the

cognitive effort hypothesis, we should briefly look at previous ideas to

which cognitive effort purportedly relates, and which were referred to

in the paper by Levi (1979) where it was presented.

Concepts derived from cognitive psychology. The view of the mind as

a system for processing information (or a person as a processor of

information) has been referred to as the information processing approach

(see e.g., Lindsay & Norman, 1977; Underwood, 1978a). Attention has been

considered as one of the central features of information processing

theory (Underwood, 1978b, p.235). One characteristic of attention

appears to be its selectivity, and the fact that it does not have the

capacity to perform two "demanding" tasks simultaneously (Lindsay &

Norman, 1977, pp.285-286). Information processing models assume that the

processor and its components have a limited amount of so-called

processing capacity available at any one time (Underwood, 1978a, p.10),

and attention is conceived of as being a very limited mental resource

(Anderson, 1980, p.26) .

Kahneman (1973) proposed a capacity theory (referring to a theory

of how one pays attention to objects and actions) that accounts for the

selective aspects of attention. He postulated a general limit on man's

capacity to perform mental activity. This limited capacity can be

allocated amongst the competing demands upon it from concurrent

activities (ibid., p. 10) . Different mental activities impose different

demands on the limited capacity. By and large, allocation is made

primarily to the processing of mental activities that are relevant to

the individual at that time. According to the model, an activity can
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fail, either because there is altogether not enough capacity to meet its

demands or because the allocation policy channels make available

capacity to other activities.

One of the major correlates of capacity allocation is thought to be

the individual's level of arousal (ibid., pp.17-24). Thus as level of

arousal and allocation of processing capacity concomitantly increase to

an optimal level, task performance improves. Under this model it is also

possible for allocation of processing capacity to a particular mental

activity to be excessive (ibid., pp.37-42) . High level of arousal

produces excessive allocation of capacity to an activity. The result is

that processing becomes far too selective and relevant informational

cues are ignored. In turn, this causes performance to deteriorate. In

other words, attention narrows under high arousal.

Ideas derived from parapsychology. Irwin (1978; also relevant is

Irwin, 1979) examined the application of the phenomena of attention and

the associated construct of processing capacity (as discussed by

Kahneman, 1973) to the nature of psi effects. To start with, he

distinguishes processing capacity utilized in the information processing

system from the energy responsible for the work done on PK displaced

objects. Irwin argues that since high PK scores can be attained in tasks

of quite high complexity, it suggests that the processes underlying PK

itself require very little capacity for their execution, i.e., the

capacity demands of PK are small. As an intention to succeed is often

important for high PK scoring, allocation of some processing capacity is

nevertheless required. He suggests that if this analysis is valid, then

the association between level of arousal and capacity allocation would

lead to the prediction that successful PK performance would usually be

attained at low arousal levels. Furthermore, conditions associated with

excessive allocation of capacity (such as in too much striving) would
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generally retard PK performance. This is, however, not consistent with

the finding of Debes and Morris (1982) in that they found psi missing

associated with "striving" for success, and psi-missing represents

nevertheless psi. (Irwin did not say very much about PK psi-missing.)

Braud and Braud (1978a) suggested that under certain conditions the

absence of feedback may facilitate PK performance. Feedback might

sometimes be discouraging to subjects. The discouragement would result

from a conflict between the intention that an event should happen and

the perception of the event not happening. This could be minimized by

eliminating feedback and hence knowledge of the event not happening.

"Imaginary feedback" (as in the nonfeedback conditions of their

experiments), in which subjects imagine a reality congruent with their

intention, would seem psychologically optimal for success. Actually,

several of their subjects commented that the visual feedback seemed to

interfere with obtaining a PK effect and that PK seemed easier when the

intended outcome was simply "imagined".

Morris (1980b) noticed in his imagery research that participants

had some difficulty in handling negative as well as positive feedback.

Subjects can react adversely to negative feedback (feedback for

psi-missing) by losing confidence, but subjects also seem able to react

negatively to positive feedback (feedback for psi-hitting). (We should

note that this observation was based primarily on free response ESP

work.) Sometimes the negative reaction simply seemed to involve

confusion or development of inappropriate hypotheses to account for past

success. On many occasions subjects seemed to change as a direct result

of becoming aware of past success. Some became more self-conscious or

stressed and were unable to return to the more relaxed, casual states of

mind that had accompanied earlier successes. Others seemed to start
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questioning whether they really wanted to "become psychic" after all.

Stanford (1980) proposed that ESP performance is likely to be

facilitated when the cognitive mode is "unconstrained". This mode /

state of cognitive function, which he suggested encourages spontaneity,

is approximated when the subject shifts away from rational, contextual

and sequential constraints.

Cognitive effort. Levi (1979) proposed an interpretation of how

feedback could have affected the three groups in his experiment (the

control group and the process-oriented and goal-oriented imagery

groups). Central to his idea is the concept of cognitive effort (Levi,

1979, p.283) :

Cognitive effort is presumed to increase with the allocation
of information processing capacity (Irwin, 1978; Kahneman,
1973). The allocation of this capacity, in turn, is based on
the information-processing demands of the situation.
Informational inputs that increase allocation can be either
environmental or self-generated in origin. Sometimes
environmental and internally generated stimuli interfere with
each other or "compete" for processing capacity.

In the goal-oriented (GO) group, subjects were instructed to

imagine the desired outcome (a number higher than 16). For this group,

seeing numbers on the digital display may have facilitated visualization

of numbers since the form of the feedback was congruent with the

imagery. There was little "competition" or interference between

environmental and internally generated stimuli. In the absence of

feedback, it may have been more difficult to visualize numbers. Thus,

Levi argues, in the GO group, cognitive effort required of the subjects

was greater in the nonfeedback condition than in the feedback condition.

For the process-oriented (PO) grouip, seeing the numbers on the

digital display may have interfered with visualization as the form of

the feedback was not congruent with the imagery. In contrast, the

absence of feedback may have enabled subjects to visualize the internal
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workings of the machine more clearly. Thus, he argues, in the PO group

the cognitive effort required of subjects was likely to be greater in

the feedback condition than in the nonfeedback condition.

According to Levi, since subjects in the control group were

primarily engaged in listening rather than visualizing, feedback (or

absence of it) had little effect on the cognitive effort required.

Levi postulated that when the cognitive effort required is high,

scoring tends to be low. When the cognitive effort required is low,

scoring tends to be high. Absence of any interaction between PK scoring

and feedback conditions in the control group is consistent with this

interpretation. In both the GO and PO imagery groups, the feedback and

nonfeedback conditions required different degrees of cognitive effort.

The significant interaction between PK scoring and feedback conditions

(GO scoring above chance in the feedback condition, and below chance in

the nonfeedback condition, and the reverse for PO) may have been

contingent upon a difference between the two experimental conditions in

their requirement of cognitive effort.

Comments on cognitive effort. To sum up, cognitive effort can be

described as follows: High cognitive effort refers to interference or

"competition" of some sort between imagery (internally generated

stimuli) and feedback (environmental stimuli). This results in PK scores

below chance. Low cognitive effort refers to less interference between

feedback and imagery. This results in PK scores above chance.

On commenting on the cognitive effort idea, George and Krippner

(1984, pp.73-74) pointed out that it is not clear that invoking the

construct of cognitive effort helps to explain parsimoniously the

apparent facilitation of psi-missing in the nonfeedback condition for

the GO group since there is no reason to assume that the absence of
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feedback, should increase the cognitive effort required in the GO

strategy. Furthermore, no explanation is offered as to why the two

levels of feedback should both produce significant deviations from MCE

with the GO strategy, but in opposite directions. Although cognitive

effort is presumed to increase with the allocation of information

processing capacity as discussed by Kahneman (1973) and Irwin (1978),

the report is insufficiently detailed for me to see how Kahneman's and

Irwin's ideas relate to cognitive effort as described and discussed by

Levi.

2.7 SUFMARY

The main body of this chapter included an overview of studies that

have explored potential PK facilitating conditions. Special emphasis was

put into describing experiments that have essentially investigated

visual-imagery strategies. Stanford in 1969 initiated research into

visual-imagery strategies as a potential method of triggering the

alleged PK function. So far these studies have been promising. All six

studies that explored goal-oriented imagery found PK scores above MCE

(but not necessarily significant) related to goal-oriented imagery.

Three of these six studies produced significant PK effects in relation

to the goal-oriented imagery. Before turning to the experiments that

were conducted for this thesis on the use of visual-imagery strategies

as a possible method of "training" PK, two additional issues will be

addressed: The making of a micro-computer test that was supposed to

measure PK will be described in next chapter, and three short

exploratory experiments will be reported in chapter four.
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CHAPTER THREE

THE CCMPUTER TEST "SYNTHIA.''

3.1 INTRODUCTION

This chapter deals with issues related to the measurement of PK by

means of RNG computer tests and describes a specific one, called

"Synthia" that was used in the present studies. The chapter starts by

introducing to the reader the wide range of RNG computer games that have

been used in an attempt to measure PK. Next comes a review of studies

that have used pseudo-RNGs to generate PK targets. Then it describes the

making of "Synthia". This is followed by a description of the

pseudo-random number generator (referred to as a pseudo-RNG) that was

used in the "Synthia" program. Finally two models are described that

have been proposed to explain experimental PK findings.

3.2 RNG MICROCOMPUTER GAMES

Advantages of RNG Computer Tests/Games

Computer tests are considered to have some advantages over other

tools in measuring PK (Broughton 1982a; 1982b). Firstly, computerizing a

test automates some parts of the experiment, such as freeing the

experimenter of data recording duties - the data collection being

automatically stored. It sometimes obviates the need for a double blind

set-up since the computer design may serve as a substitute data handler

for the other experimenter. A psi computer test can therefore make a

whole experiment easier to conduct and the experimenter can be freed

while it is running. Secondly, computers have the advantage of not

making humian mistakes and are less prone to biases, recording errors or
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fraud on the participant's behalf. Thirdly, if one is already using a

computer, additional programs can be incorporated to do the statistical

work. Having the random number generator as the element of randomizing

the target can rule out nonrandomness in the target sequence with

reasonable confidence. Simultaneous control conditions can be used to

accomplish checks on the computer and the randomness.

In general terms, a test can be considered as any procedure used to

measure a factor or assess some ability (Reber, 1987, p.765), whereas a

game can be considered very loosely as a form of play or a contest with

rules. Implicit in this loose definition of a game is that the player(s)

aims at achieving a certain outcome/goal. Typically, a PK computer game

is a PK test that has been incorporated in a computer game. According to

this definition, a PK computer game does not necessarily have to use a

RNG (to randomize targets), although, to the best of my knowledge, all

PK computer games have employed RNGs. We should, also note that the game

element of a PK computer game does not necessarily have to be

incorporated through high-resolution graphics and sound effects. The

game element may simply be induced via certain instructions. The main

argument for using a PK computer game to measure PK is that it might

elicit fun, excitement and interest, and in that way perhaps promote an

environment which may produce greater evidence of psi (for discussion of

the use of computer games, see Honorton, 1980).

Overview of RNG Corputer Games in PK Research

The following overview looks at the existing RNG PK computer test

that have strong game-like aspects and which have been described in the

English parapsychology literature. No attempt has been made to describe

the experiments in which the PK computer games were used or the results



CHAPTER3 PAGE 88

of those experiments. However, a brief, general evaluation of the

effectiveness of the PK computer games in producing extrachance PK

results is offered at the end of this section. The review is intended

essentially as an introduction into the variety of available types of PK

microcomputer games. Some descriptions are sketchy since the original

reports have not provided enough details.

Game-like experimental PK testing environments can be traced back

to 1945 when MsMahan tested subjects in a social atmosphere of a

party-like gaiety, called "PK parties" (McMahan, 1945; 1946; 1947). In a

typical PK party session about four to seven subjects, mostly children

and adolescents, attempted to influence (individually while the rest

watched) the fall of two-sided discs. Prizes for good scores (candy,

toys and movie tickets), together with refreshments at the end of the

session helped to preserve the party-like atmosphere.

Broughton (1979, p.338) has traced predecessors of modern

high-technology computer games for measuring PK to experiments done by

Steen (1957), Ratte (1960) and Ratte and Greene (1960). Steen for

instance, incorporated a PK test into a simulated baseball game played

with dice. Ratte and Greene used a basketball style game with dice.

Ratte (1960) used a dice game called PK Basketball. In PK Basketball

three dice were used, two (the basket dice) numbered in the usual way,

and a third (the foul die) having six different color faces. The subject

tried to throw specified target faces on the numbered dice and to avoid

throwing a specified colored face on the third. Ratte's general results

favored the gaming technique over a noncompetitive situation but the

differences were insignificant.

The first reports of experiments using PK computer games appeared

around 1978 from exploratory experiments conducted by Weiner (1978) and

Beloff, Broughton and Wilson (1978; cited in Broughton, 1979, p.338).
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Beloff et al. (1978) did an informal experiment using a computer game,

in which a PK test had been embedded. Only a few games were conducted.

No description of the game is on record.

Horse racing. Weiner (1978) used a computer game simulating a horse

race, where the computer assigned "bets" of low risk, $5, and high risk,

$25. The game was based on 4 columns of numbers ("horses"), that counted

upward from zero and were displayed on the conputer terminal. A random

number generator (p=l/2) determined whether or not the numbers in the

various columns proceeded to the next higher numbers so that at the end

of a 50 trial "race" the four columns showed different counts. Subjects

chose one of the "horses" and tried to influence it to finish the race

with the highest count.

Motor skills. Weiner (1979) used a conputer game where participants

used their motor skills to manipulate a dial in order to keep a bar

centered on the conputer screen. The difficulty of the task increased in

steps until the bar became so unstable that it moved off the screen.

Motor skill was measured by a score proportional to the amount of time

the bar stayed on the screen. A PK test was incorporated into this game

by an RNG interface, such that PK hits would help the participant to

keep the bar under control by preventing the task from becoming more

difficult (p=l/2).

The Head of Jut. Previously I briefly mentioned the computerized PK

test called The Head of Jut (Broughton et al., 1981). It was first

introduced by Broughton in 1979, and involved a device, on which was

mounted a column of 32 small red lamps (Broughton, 1979) . Alongside the

column of lights was a slot for a strip of paper which bore labels for

different points on the scale. Lamp number 25 was labeled "Average" and

this represented the MOE for a run. Other labels ranged from "Terrible"
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at 17 and "Outstanding" above the 32nd light. On top of the device over

the column was a bell which rang with a single "ding" whenever the score

exceeded 32. The participant initiated a run by pressing a button

mounted in the base. The lights would begin lighting from the bottom

upwards, very rapidly at first but with decreasing speed, as it came to

a stop, and then fell back. The device was controlled by a computer. The

subject's task was to try to make the lights on the column to go as high

as possible through their PK.

Psi-Trek. Honorton (1980) did some preliminary experiments with a

computer video game called Psi-Trek. In Psi-Trek the subject is seated

in front of the cathode-ray tube (CRT) terminal and instructed to use

psi ability to locate enemy "Klingon" spaceships. "These are random

numbers hidden in one of four quadrants. If the subject succeeds, he

prevents a Klingon invasion of his territory. Each game consists of 48

independent trials, with a constant hit probability of one fourth, and

each hit triggers one of 28 animated graphic displays, selected randomly

to sustain novelty" (ibid., p.5). Every third hit eliminates one of the

invading Klingons. Certain randomly selected misses, which are

identified by a red alert display, allow the Klingons to fire upon the

player's spaceship. Successive Klingon hits inflict increasing damage to

the player's spaceship, culminating in its destruction if the overall

scoring rate is at or below chance. Statistically significant above

chance scoring is rewarded by a special display which consists of

congratulatory messages and variety of sound effects.

Although it is not clear in the report, it appears that for each

trial a random number (with four possible values) is chosen by a PNG. A

hit is registered if this number matches another random number (with one

of the same four possible values) which indicates one of the four

quadrants on the CRT. There are two ESP and four PK versions of
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Psi-Trek. The PK versions involve three different ways of initiating a

trial. In Soma-Trek the player triggers the selection of a random number

by manually depressing the return key. In EM3-Trek the selection of a

random number is triggered whenever the player's frontalis muscle

tension level falls below a pre-set threshold. In Relax-Trek a random

number is sampled at a randomly determined time and the player's role is

purely observational. Graph-Trek is internally identical to Relax-Trek

except for the feedback for each hit and miss, which is different.

Horizon. Also earlier described is the software program, Horizon

(Debes & Morris, 1982; also employed by Talbert & Debes, 1982), which is

a computer screen version of the Rhinean PK technique of dice throwing

for positions referred to as the placement method/test of PK (e.g. Rhine

& Pratt, 1957, pp.153-155). Horizon displays to the subject a jagged

vertical line of 192 dots extending from top to bottom of a display

screen. At the start of a run, the subject sees only one dot at the top

of the screen. Successive dots are displayed one dot at a time until all

192 are visible. Each dot is displayed one step to the left or right of

the dot just above it, as determined by a RNG. By chance alone, the

end-point of the trail of dots would land equally often on both sides of

the center line. The subject's task is to attempt to deflect the trail

of dots as far as possible to either the left or the right side of the

pyramid panel, depending on which side is the assigned target.

Thermometer-stvle display. Honorton et al. (1983) conducted a

microcomputer based RNG study comparing immediate versus delayed

feedback on noise-diode "RNG hit rates." The feedback source was

displayed to participants via a thermometer-style computer graphics

display showing a bar rising and falling in relation to the "current

feedback source byte value" (ibid., p.158). (The delayed feedback was
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limited to an end-of-trial statistical summary.) "Centered horizontal

lines on either side of the bar demarcated target/nontarget areas of the

display. Arrows on either side of the bar displayed the vertical target

location" (ibid., p. 158) . Bar color provided feedback on cumulative

performance within the trial; a white bar was associated with scoring

above chance, a red bar with below chance, while a yellow bar showed

scoring at chance. A special "Jackpot" display was activated at the end

of the trial if a preset scoring threshold was met.

Psi Ball. Schechter, Barker and Varvoglis (1983; also employed by

Schechter, Barker & Varvoglis, 1984) combined a computer controlled

video game, Psi Ball, with a noise-diode PNG. The player moved a lever

to keep a "ball" on the TV screen away from the screen's "walls" for as

long as possible. About five times each second, a ten-event PNG trial

was taken. If there were fewer than five hits in the trial, the game's

difficulty was increased by making the ball slightly more sensitive to

small lever movements (and thus probably harder to control). The

difficulty did not change if five or more of the PNG events were hits.

According to the report, it seems to have been optional whether the PNG

hits affected the game's difficulty level. In Psi Ball there was no

direct PK feedback as individual changes in difficulty were too small to

be detected.

Volition. Schechter, Honorton, Barker and Varvoglis (1984) reported

an experiment they conducted on the relationship between RNG scores on

two computer controlled RNG games (Volition and Psi Ball), and some of

the participants' psychological characteristics. In the game Volition,

the participants received immediate trial-by-trial feedback which

included both auditory as well as visual components for directional

performance. In Volition the RNG feedback display was presented as an

on-line graph of the cumulative deviation from chance (thus providing
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the player with a clear picture of cumulative performance relative to

chance). The computer-graphics display in Volition showed "zones of

significance, the developing cumulative deviation line, and a variety of

audio/visual rewards for individually strong trial scores" (ibid.,

p.32). The player's task was to produce high or low RNG values (above or

below chance) according to whether "high aim" or "low aim" was displayed

and selected at the start of the game. Each game consisted of 100 trials

with 100 FNG events each.

P-Oink. Broughton and Perlstrom (1985a; 1985b)' modified an existing

commercially available APPLE II microcomputer game called Oink (Beagle

Bros., Inc.). The game consisted of a number of "turns" of five rolls of

a pair of dice displayed on the conputer screen. The player's goal was

to obtain as high a number as possible. If a double was obtained, that

score was not counted and all points accumulated up to that point in the

turn were erased. Major modifications were made to the original program

such that it became the PK test, P-Oink. The main modifications were to

use a hardware RNG as the source of random numbers 1-6 and to remove the

subject's control of an option of terminating his turn. The latter

feature was replaced by a fixed "turn" of five rolls of the pair of

dice. Participants were able to play against the "conputer" and the game

terminated when the player or the computer exceeded 200 points.

Psi Invaders. Gissurarson (1986) used a RNG-PK

microcomputer-controlled video game called Psi Invaders, to elicit PK

performance from 15 subjects tested in the U.S. and 15 subjects tested

in Iceland. The RNG-based APPLE conputer game, Psi Invaders, is a

software package included in "PsiLab", which is a conputer

hardware/software system for psi researchers with APPLE series

computers. It was produced and developed by the Psychophysical Research
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Laboratories in Princeton, New Jersey (for details see PsiLab - A

Manual. 1985; Berger & Honorton 1985) . PsiLab comes with a hardware PNG,

and floppy diskettes that contain the Psi Invaders program, tests to

verify randomness of the PNG and statistical tests to analyze data

files. The package also includes the Myers-Briggs Type Indicator.

Psi Invaders is an adaptation of the popular arcade game Space

Invaders. The purpose of the game for the participant is to shoot down

invaders from space with a laser gun, while trying to avoid being hit by

them. Players press a button on a game paddle to fire their laser. Laser

firing is contingent upon the output of the RNG. With each press of the

game paddle, the RNG is sampled one "run". Each run consists of 100.

binary trials (where p=.5). For each trial a bit from the RNG is

compared to a target bit which alternates between 0 and 1 (thus avoiding

bias in the RNG) . If the RNG sample bit and the target bit are the same,

the trial is counted as a hit. Run scores of 51 hits or greater are

required for the laser to fire. Run scores of 50 or less result in a

"misfire".

Algernon. One can also mention the BASIC program Algernon, a

computer oracle which may provide "meaningful information" and answers

to important personal queries if psi is manifested (Braud & Schroeter,

1983). Stored in Algernon's memory are 512 statements judged to be

meaningful. Albeit brief, those commentaries are on the problems and

significance of life collected from philosophical, literary, and popular

sources, and others invented by the authors. Braud and Schroeter

reasoned that the subject might clairvoyantly scan the computer memory

for the most appropriate answer, and then psychokinetically influence

the answer selection process to increase the likelihood of obtaining

that answer. The higher the subject's rating of whether Algernon's

answer was meaningful the greater the score.
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Comments. Eleven PNG PK computer games were described in this

section. Most of them make use of high-resolution graphics and sound

effects, with the exception of Horizon and Algernon. Some of the games

require the player/subject to use his motor skills, and sometimes the

player is matched against another player or particular score. In a

review of the PK computer games that have been illustrated here (with

the exception of Psi-Trek), Gissurarson (1986) did not find any support

for the notion that purportedly exciting PK computer games promote an

environment which produces greater evidence for PK than other methods of

measuring PK.

3.3 THE USE OF PSEUDO-FNGs IN PK RESEARCH

RNGs in General

In parapsychology, experimental research on micro-PK depends on

having a device that produces targets as randomly as possible according

to statistical tests, since subjects' performance (attempted influence

upon these targets) is compared to what would be expected by chance. One

such device is the random number generator (RNG) . A "true" RNG produces

numbers on the basis of a physical source of randomness (e.g.

radioactive decay and electronic noise diodes). It is often referred to

as a "live RNG" or simply a "RNG". A live RNG produces sequences of

numbers, where each successive number provides no new clue as to the

value of the next number and cannot be inferred from knowledge of

earlier numbers. The numbers are independent of each other and they are

considered in principle to be unpredictable.

"Pseudo-RNG" (or "PRNG") is a term that has been used when random

numbers are generated on the basis of an algorithm. This algorithm can
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be electronic circuits or a program. The sequences of numbers produced

by such an algorithm can be said to exhibit or simulate the properties

of a sequence produced by a true RNG. For instance, one can use the same

statistical tests to evaluate the randomness of both live and

pseudo-RNGs. Pseudo-FNGs do not, however, produce true random sequences

in the sense that all successive numbers beyond the first one are

completely determined by the algorithm regardless of the method of

generation. One number is in one way or another correlated to the

generation of the next or previous number. The first number of a

sequence is called the seed. If one knows the algorithm and the seed,

then in principle all subsequent numbers are known. In a pseudo-RNG the

pseudo-random sequence repeats itself after a certain number of trials.

Radin (1985) has pointed out that the origin of the random number should

not be confused with whether the numbers are pre-existing. For instance,

Schmeidler and Borchardt (1981) compared psi performance with true

random and what they called pseudo-random targets. Their pseudo-random

targets were produced by selecting numbers from a table of random

numbers whose origin was truly random. Because the origin of the

pseudo-random sequence was random, Radin regarded both sequences used by

Schmeidler and Borchardt as truly random.

A pseudo-RNG was used in the first version of the PK computer

test/game "Synthia", which was constructed in order to measure the

alleged PK function in the present project (see the following section).

The main reason was that there was no live RNG available in the

psychology department or in the University of Edinburgh to the best of

our knowledge at the time when the experimentation was scheduled to

start. We also felt that a pseudo-RNG would be good enough (see below)

for the preliminary research.
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Overview of Pseudo-RNG PK Studies

In the following studies the subjects attempted to exert mental

influence upon a target generated by a pseudo-RNG, that is, they

"wished" for or "willed" a successful outcome of the pseudo-RNG. This is

the main argument for labelling them as PK (rather than ESP) studies in

the present discussion. By demonstrating that pseudo-randomly generated

targets have been used successfully in PK research, a rationale is

provided for using a pseudo-RNG in "Synthia" to generate the PK targets.

Lowry (1981) conducted two studies in which he served as the only

subject. He programmed a microcomputer in BASIC to generate trial series

of random digits between 1 and 4 inclusive, following a keyboard entry

of a randomly preselected target digit. (The report does not say how

this preselection was done.) A hit was recorded and displayed on the

computer screen whenever a randomly generated digit matched the target

digit. The subject was to will and wish for a successful comparison. His

first series had 20 sessions of 20 trials each, each trial composed of

40 digits, for a total of 16000 randomly generated digits. The results

showed an extreme decline effect within trials between the first 20

digits of each trial and the second 20 (p«.00006, 2-T) . The first half

of digits (within trials) showed significant psi hitting (p=.0006, 2-T)

and significant psi missing for the second half (p«.0006, 2-T) . In a

second series, with additional 20 sessions of 20 trials each (with only

20 digits per trial this time), Lowry replicated the significant psi

hitting (p<.00006, 2-T).

As a check on randomness, the programs used in the two experiments

were automatically run through twice the number of trials in each

experiment, but no significant deviations from MEE were observed. The

report does not mention if each digit was expected 1/4 of the time in
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the control runs, as was the case in the experimental series.

Apparently, once the target number was set for a trial, the digit

generation was automatic (and as determined by the pseudo-RNG) within

the trial. The initial seed for the digit sequence was selected "from

relatively pure random seed numbers" (ibid., p.210).

Schmidt (1981) reported two experiments that made use of a

pseudo-RNG program that generated random numbers in the range 1,2...16,

and which had a cycle length of half a million digits. In a test run the

random numbers (between 1 and 16) served to generate two types of random

time intervals: The run started with an ON-interval (light rotating

clockwise, one step for each generated number in a lamp circle) which

lasted until a "3" had been obtained. Then followed an OFF-interval (the

light stopped) which continued until a "12" was detected. The subsequent

ON-interval lasted again until the next "3" and so forth. Each run

consisted of 16 ON-OFF pairs, and the PK task was to extend the duration

of the ON-intervals and to shorten the OFF-intervals. The target was

thus to depress 3's and to increase 12's. The report does not mention if

Schmidt did control checks on the abundance of 3's and 12's in the

absence of attempted influence.

In a pilot experiment, Schmidt served as the only subject and did

ten sessions of five runs each. Before the sessions began, the seed

numbers for all runs to be conducted were generated (with radioactive

decays as source of randomness) and stored on a memory chip in the test

machine. A pre-recorded true-random process thus generated an entry

point for the pseudo-random sequence which in turn determined the

trials. He scored significantly above chance (z=2.12, p=.02, 1-T). (More

will be said about pre-recorded targets later in this section.)

In the main experiment four selected (S) and 11 unselected (U)

subjects attempted to use PK on a pseudo-random sequence of
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"pre-recorded" targets as was done in the pilot experiment. A total of

100 test runs was done with the U group, and 50 test runs with the S

group. Prior to the test sessions, two blocks of 100 (for U) and 50 (for

S) random seed numbers were generated and recorded in different sections

of a memory chip. Both groups scored significantly above chance: the S

group obtaining z = 3.42 (p=.0005, 1-T), and the U group obtaining z =

2.19 (p=.05, 2-T) . Schmidt had pre-inspected half the seed numbers, and

on these the S group got z = 2.68 (p=.005, 1-T), and the U got z = 1.45

(n.s.). Schmidt concluded that the results indicated that PK effects can

be obtained even in cases where the seed numbers which determine the

outcome of the test runs are pre-inspected by the experimenter.

Radin (1982a) reported four experiments in which two selected

subjects attempted to influence computer-generated pseudo-random number

sequences through PK. His algorithm was written in the "C" computer

language. Experiment I consisted of two identical series. The subject's

task was to influence a moving marker either to land on or to avoid

landing on a target square (in a 3x3 matrix display) on the screen. In

each series, the subject did 200 mans under either hit or avoid

conditions. In a visible condition of the test, the subject started each

trial with a keypress, whereupon the computer read the system clock and

generated a seed number by setting it equal to the current time in

increments of 1/60 second. With each keypress, the marker jumped to an

adjacent square until it hit the target. A new seed was thus generated

for each random decision (i.e. each trial). Although it is not stated in

the report, the pseudo-random number(s) probably determined what square

was jumped to.

In experiment II, the terminal displayed a line with five randomly

mixed letters (Hs and Ts). When the subject hit a key the letter H or T
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would appear below the target letter in the line above. If a match

occurred, the trial was counted as a hit. One run consisted of 100

trials, where each trial was initiated by a single keypress. Overall 100

runs were completed. Experiment III was set up similarly to experiment

II, except that it had 10 practice trials at the beginning of each run

and the run length was reduced to 50 trials. 100 runs were completed. In

experiment IV each keypress simply displayed the current computer clock

value modulo two. The resulting binary digits were displayed 10 to a

line, with 50 trials per run. The first task was to produce more Is than

0s. This version ran for one week; then the task was reversed and the

subject tried for one week to produce 0s. It is not clear in the

description of experiments 11-TV whether each keypress initiated one

"fresh" seed according to the computer clock and one resulting random

number.

A randomization test comparing theoretical and empirical

distributions indicated that under control conditions the pseudo-RNG was

unbiased. Five of 18 independent tests for deviation from chance within

the four experiments were statistically significant at the .05 level

(2-T), resulting in an exact binomial probability of p<.005.

Radin (1982b) reported six experiments in which a "microprocessor

based PK test machine" used gamma radiation to produce two types of

random events: (i) It was used to produce "direct" events that were

generated whenever a Geiger tube detected gamma particles, (ii) The

gamma radiation was also used to produce a truly random seed number for

"seed" events, that were a string of pseudo-random numbers determined by

that first seed and a mathematical algorithm. Feedback was provided by

clockwise (CW) and counterclockwise (CCW) illumination of 16 lamps

arranged in a circle. "As each random event was detected, the

illumination pattern was reversed" (ibid., p.141). (Although it is not
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clear in the report, Radin is probably referring here to a target random

number in as string of random numbers, but not every random number in

the string.) The first event caused a CW motion, the second a CCW motion

and so on, until one run of 16 CW-CCW pairs had occurred. According to

the report, the PK task was "to produce more CW steps than CCW steps" or

vice versa (Ibid., pp. 141,142) . Hits were defined as CW or CCW steps

according to the target direction.

The first three experiments were conducted with the true RNG. Radin

acted as the only subject in experiments 4, 5 and 6, which were

conducted with the pseudo-RNG sequence. In experiment 4, Radin performed

50 runs in the seed mode. The task was to produce as many CW steps as

possible. Results were nonsignificant. However, the subject knew that

after a seed was generated the rest of the run would be predetermined

and reported having felt unconfident as he thought that the task was

extremely difficult. In experiment 5, the subject performed 200 runs in

the seed mode, only this time whether the task was to produce more CW or

CCW steps was randomly determined (the report does not mention how) for

each run after the seed number had been generated. Results of the

experimental conditions were very significantly above chance (pc.0005).

In experiment 6, the subject performed 50 runs in the seed mode. The

target assignment was randomly determined as in experiment 5, but was

not revealed until after the run was complete. Results of the

experimental condition were significantly below chance (p<.05, 2-T).

Control series of random numbers for experiments 4, 5 and 6 were

nonsignificant. The report did not provide any procedural information on

the control random series.

Shafer (1983) tested 20 preselected subjects to see if extrachance

scoring would be obtained with randomly generated and/or pseudo-randomly
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generated targets. The PK test was a Schmidt machine with a circular

display of 16 lamps: Initially the topmost lamp is illuminated and once

a run is started, the lamps are illuminated one at a time successively

clockwise around the circle. After a randomly determined interval, the

clockwise "movement" of the illuminated lamp is halted and it remains

fixed in position for a second randomly determined interval. After that

the apparent movement resumes, again for a randomly determined time. A

run is terminated automatically after 16 move/stop pairs of random

intervals. (This is probably the same display which Schmidt, 1981, used.

What determined the starting and stopping of the lights in Schmidt's

apparatus was the selection of the numbers 12 and 3.) There were two

sources of randomness. The first was based on radioactive decay. The

second was based on a pseudo-RNG, in which the length of each interval

was determined according to a sequence of pseudo-random numbers. The

first seed was chosen by the live PNG source at the beginning of a run.

The subject's task was to try to keep the light moving clockwise as

long as possible, and to shorten the duration of stopped intervals. A

total of 400 runs were conducted, 200 with the live RNG and 200 with the

pseudo-RNG. For the live RNG mode, the total score for target direction

intervals was 44,585 (it is unclear in the report what sort of units

these are), for nontarget intervals, 46,735, suggesting a marginally

significant psi missing effect (p=.07, 2-T). For the pseudo-RNG mode,

the target interval total score was 50,756, and for nontarget intervals,

51,041, a nonsignificant difference in the missing direction. Control

tests before, during and after the experiment yielded nonsignificant

differences between target and nontarget intervals. No further

information is provided in the report on the control test results.

Shafer concluded that some evidence was obtained in the experiment for

apparent PK missing in both the random and pseudo-random target
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generation modes.

Braud (1980) hypothesized that labile systems, such as live RNGs,

are more susceptible to psychic influence than inert systems, such as

pseudo-RNGs (the fewer true seeds in the pseudo-RNG the more inert it

becomes). By "lability" he meant "characterized by a ready capability

for change", the ease with which a system can change from one state to

another. By the opposite term "inertia" he meant the tendency of a

system to resist change and to continue in its present condition. Braud

and Schroeter (1983) conducted an experiment with Algernon the computer

oracle (described earlier in this chapter) . The subject typed a

meaningful question on the keyboard, then waited for an answer to be

displayed on the screen. 512 statements or commentaries on the problems

and significance of life were stored in Algernon's memory. Sixteen

subjects rated 16 answers from Algernon to 16 questions they had

according to the degree of relevance, meaningfulness, and

appropriateness of the answer. The authors reasoned that if suitable

answers had been obtained through psi, consistently high ratings would

be expected. They hypothesized that more "labile" processes would be

more susceptible to PK influence than more "inert" (more deterministic)

processes.

The greatest degree of lability was obtained through the use of a

radioactivity based RNG. The next greatest was obtained through a

pseudo-RNG seeded 16 times (once for each question) by key presses which

varied randomly in time. The next degree was provided by the same

algorithm seeded only once by a key press early in the session. The

least labile condition provided no degree of freedom for selecting one's

own answers; answers for these subjects were retrieved from a "disk

record of the answers obtained by a predetermined previous subject"
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(ibid., p. 164) . The results showed that the order of the mean

meaningfulness ratings of the four conditions was almost as predicted

(live RNG > pseudo-RNG with 16 seeds > answers determined by order of

subjects > pseudo-RNG with one seed) . However, the group differences did

not reach significance, and they concluded that the lability prediction

was not confirmed.

Katz (1983) reported an experiment in which he served as the only

subject. An electroencephalogram (EEG) recorded evoked potentials of the

subject during his PK efforts in a single session with 600 trials. The

targets were generated by a true RNG and a pseudo-RNG. Target generation

and display were controlled by a computer. The subject only received

feedback on whether each trial was a "hit" or a "miss" (typed out on the

display terminal), and no information was given about whether the

targets were generated by the true RNG or the pseudo-RNG. Targets for

each trial were generated "internally" (no display) and placed in the

computer's memory (ibid., p.219).

True RNG values were transformed to one of four numbers (1-4).

Pseudo-RNG output could be one of eight values (1-8). If the pseudo-RNG

value was <=4, it was compared with the result derived from the true

RNG. If the two values matched, a "true hit" had occurred, and if the

two values did not agree, a "true miss" had occurred. If the pseudo-RNG

result was 5-8, then a pseudo trial had been generated. The trial was a

"pseudo hit" if a 6 had occurred, otherwise it was considered a "pseudo

miss". The report does not say when or how often new seeds were selected

for the pseudo-RNG: "The intrusion of psi in selecting seed numbers of

pseudo-RNGs was prevented by minimizing such selections" (ibid., p.218) .

Apparently, no psi scores were significant, but "there was a trend

toward a difference between evoked potentials with" true hits and with

pseudo-hits (Schmeidler, 1987, p.15).
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Jacobs (1985) investigated whether PK can be measured using a

target process that is deterministic in nature (pseudo-RNG) but that

proceeds from a random initial state. He also examined whether such a

process yielded PK test results comparable in magnitude to those using a

truly random process generator (live RNG). Two experiments were

conducted, in which Jacobs served as the only subject. The PK display

was a circle of 16 grey dots. One of the dots lit up white, and then

turned grey and an adjacent dot lit up, either in the clockwise or

counterclockwise direction, in a random walk. The lit dot thus seems to

jump in either direction on the screen. The PK task was to make the dot

rotate as far as possible in the target direction. A hit was defined as

a light jump in the target direction, and a miss was defined as a jump

in the nontarget direction.

"An experimental run consists of 16 periods during which the lit

dot rotates clockwise and 16 periods of anti-clockwise motion" (ibid.,

p.20). (Jacobs is probably referring here to the assigned target

direction.) Within a run, the 16 periods in each of the directions were

split into 8 periods in which the light jumps were controlled by a true

RNG and another 8 periods in which the jumps were controlled by a

pseudo-RNG. The pseudo-RNG was seeded only once per session. There were

100 runs in each experiment, each with 10 sessions and on the average 10

runs per session. The findings for both experiments pooled together

showed a significant PK effect for the live RNG condition (z=1.98,

p=.02) and a nonsignificant PK effect for the pseudo-RNG condition

(z=1.04). The "variance of hits-misses" (I presume this means deviation

regardless of sign) in the live RNG control series was significantly

larger than expected, thus, according to Jacobs, casting doubt on the

randomness of the live RNG. The results of true and pseudo-RNG
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conditions did not differ significantly. Jacobs reported a

nonsignificant decline in PK scores for both RNGs.

Previously mentioned was the report of Jahn and Dunne (1987; see

also Nelson et al., 1986) which describes the Princeton Engineering

Anomalies Research program. Their particular pseudo-RNG used an array of

31 microelectronic shift registers (Jahn & Dunne, 1987, p.120). It
9

produced a sequence of 2x10 bits (at a set clock frequency) that did

not repeat itself for about sixty hours of continuous operation. This

source was switched into the standard RNG apparatus to replace the noise

diode, leaving all attendant processing and display equipment identical.

The "time of incursion initiated by the operator" designated the seed

for the pseudo-RNG.

The results using this pseudo-RNG were described as "strikingly"

similar to those achieved with the true RNG. Ten subjects completed 29

experimental series (a grand total of 145,000 trials), obtaining

probabilities beyond chance; when aiming for high numbers, pen 078; when

aiming for low numbers, p=.005; and the total on pseudo-RNG trials

(combined conditions) yielded p=.003. Five of the pseudo-RNG series were

statistically significant in the high-aim condition, five in the low-aim

condition and six in combined conditions (compared to one or two

expected by chance). Five of the subjects achieved significance in their

total data bases. Jahn and Dunne (1987, p. 121) concluded that the

pattern of results exceeded chance expectation, indicating that the

basic phenomenon was not necessarily tied to true RNGs.

From the two reports cited above it is not clear how often a new

seed was selected during a session. Either trials could be initiated,

one at a time manually or only the first trial initiated and the

remainder followed automatically. The number of trials per "single

effort" in the automatic mode varied between 50, 100, and 1000.
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Pre-Recorded Targets

This subsection is intended to: (i) introduce to the reader

unfamiliar with parapsychology the complexities of the alleged PK

function, (ii) prepare the ground for a description of two models in

parapsychology by demonstrating what sort of issues they have to

address, (iii) show that PK effects have not just been reported on true

and pseudo-RNGs but upon a pre-recorded random sequence with either a

true or pseudo-RNG as its initial source.

One feature of pseudo-BNG studies is that once the initial seed of

a pseudo-RNG has been determined, all the later events are fixed. The

subjects continue to exert a PK effort as these determined events

unfold, yet, this effort seems to be wasted if we assume that PK works

in real time. Some parapsychologists have suggested that PK may also

involve a retroactive effort, i.e., an effort exerted backwards in time,

contributing to the process of the initial seed selection. Such backward

causation (referred to as "retroactive PK") will be discussed in more

detail in this subsection.

In addition to the pseudo-RNG PK studies, there have been

experiments which examine the possibility of retroactive PK more

directly. Those involve attempts to influence pre-recorded targets. (A

pseudo-random sequence is similar to a pre-recorded random sequence in

that both are determined.) To the best of my knowledge, Bierman and

Houtkooper (1975) first published a study which involved retroactive PK.

I chose however to describe a study in three experimental series

conducted by Schmidt (1976), because it illustrates the main features of

such research more clearly than the Bierman and Houtkooper study. In

Schmidt's study the random events to be affected were generated and
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recorded in the absence of both the subject and experimenter. The

subject became involved later when the pre-recorded events were played

back to him.

Experiment I: This experiment was in three parts, the first two

testing conventional aspects of PK. In the first two parts, 20 and 30

subjects participated, respectively. For each test run, subjects were

asked to put on headphones and listen for clicks. The clicks were

controlled by a RNG and occurred at random intervals. The RNG produced

numbers ranging from 1 to 64, at the rate of 10 per second. Whenever the

number 64 was encountered, a click was produced and this was counted as

a hit. Schmidt presumed that subjects would like to hear the clicks. He

expected, therefore, that subjects' eager and expectant concentration on

the next click would activate a PK mechanism such that more clicks than

expected by chance would result. In each part an increase in click rates

above MGE was obtained (p=.001, 1-T) . In the third part the clicks were

first recorded on a magnetic tape and later half of them played back to

the 30 subjects that participated. Those subjects were thus the first

observers of the random sequence. The other half of the pre-recorded

sequences was used as control data. The experimenter was unaware of

which runs would serve as test or control. In the third part an increase

in click rates above NCE was again obtained (p=.001, 1-T), and the

control pre-recorded sequences were at chance.

Experiment II: In this experiment 20 subjects participated. Loud

clicks were randomly channeled to the right or left ear while the

subject tried to enforce an increased click rate at the right ear (hit

probability = 1/2). Half of these events were concurrently generated

while the other half came from a replay of an earlier recording. The

pre-recorded targets were generated and recorded at the high speed of

300 per second, whereas the replay of the same data in the test sessions
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occurred at the low speed of 10 per second. This arrangement was made to

test the prediction that the outcome of the experiment would not depend

on the method of target preparation (i.e., the target generation).

Furthermore, each recording was used for four sessions so that subjects

(without knowing) spent four times as much effort on each pre-recorded

event than they did on each momentarily generated event. Schmidt

hypothesized that N repeated attempts at the same target should add

linearly leading to an N-fold increase in the average deviation from the

chance level.

The scoring rates on the pre-recorded and concurrently generated

targets were 52.9% and 50.8%, respectively (p=.0005 and .05, 1-T). The

difference between the pre-recorded and concurrently generated targets

was significant at the .025 level. According to Schmidt, this confirmed

the existence of a PK effect on pre-recorded targets and suggested that

repeated replay of the same targets might lead to higher scoring rates.

Scoring rate was not affected by the high speed generation and recording

of the pre-recorded targets.

Experiment III: This experiment was in two parts and 10 and 28

subjects participated, respectively. The task was the same as in

experiment II, but the binary events came from an "easy" RNG with a hit

probability of 7/8 and a "difficult" RNG with a hit probability of 1/8.

The results were not significant enough according to Schmidt, to permit

a detailed comparison between the direct PK effect and the PK effect on

the pre-recorded sequences. Nevertheless, the results showed that

subjects scored significantly above chance on pre-recorded targets in

both parts (.01 and .05 respectively).

Several other experimenters have attempted to replicate the

retroactive-PK experiments, with mixed results (e.g. Bierman &
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Houtkooper, 1981; Broughton et al., 1978; Houtkooper, 1977a; Morrison &

Davis, 1979; Schmidt, 1979; Schmidt, Morris & Rudolph, 1984; 1986;

Schouten, 1977; Terry & Schmidt, 1978). The various findings of the

retroactive PK studies will not be pursued here.

Comments on the Pseudo-RNG PK Studies

The literature on research making use of pseudo-RNGs is growing in

parapsychology (e.g., Jahn & Dunne, 1987; Nelson et al., 1986; Puthoff,

1985; Radin, 1982a; 1982b; Radin & Bosworth, 1985; Schmidt, 1981;

Schmidt et al., 1984; 1986; Shafer, 1983; Tart, 1983b; see on the

practical use of pseudo-RNGs in parapsychology, Radin, 1985).

Investigators in parapsychology have repeatedly failed to find a

significant difference between scores with random and pseudo-random

targets (Scbmeidler, 1987, p.37). Psi experiments employing pseudo-RNGs

have shown significant effects similar to those obtained with true RNGs

(e.g. Nelson et al., 1986; Radin, 1982a; Radin & Bosworth, 1985;

Schmidt, 1981) . This suggests that there may be a similar mechanism

responsible for the observed effects.

Roughly speaking, of the nine pseudo-RNG PK studies reviewed in

this section (Jahn & Dunne, 1987, and Nelson et al., 1986, counted as

one database), five reported significant PK effects on pseudo-random

number sequences. In the above pseudo-RNG studies it is assumed that any

observed bias in random sequences can be a result of one of two

functions: (i) PK affecting the computer system clock or a live RNG,

which is used to generate "fresh" / "pure" seed numbers that initiate

the pseudo-RNG (Jacobs, 1985; Schmidt, 1981; see also theoretical

arguments on this point in Vassy, 1985 and Walker, 1984a, p.321). (ii)

Precognition of favorable moments for selecting these seed numbers

(Radin, 1982a). At our current level of understanding, however, the
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"real" cause of the bias is unknown. Our present understanding of psi

phenomena is so meager, that theoretical and practical effects of

pseudo-RNGs in PK experimentation is still widely open for exploration.

3.4 THE COMPUTER TEST "SYNTHIA"

In order to measure subjects' psychokinetic abilities I constructed

a computer game/test called "Synthia" (see program in appendix A) . After

an attempt to program in ProPascal I turned to IEM BASIC as the graphics

facilities were more accessible in BASIC. The computer test was written

in BASIC (version A3.21) . I based the test upon a game made by

Haraldsson and Broughton that was written in Applesoft Basic for Apple

lie. Their test has been used to measure ESP (e.g. Haraldsson et al.,

1987; Haraldsson & Gissurarson, 1987).

An IBM PC/XT (16-bit architecture machine with 80286

microprocessor) was used. It had one 5 1/4 inch high capacity diskette

drive (storing approximately 1.2 MB), 20 MB hard disk memory capability

accompanied by a color screen (CRT), IEM enhanced color display, and an

attached Epson LQ-800 printer. The XT286 has 64OK RAM and runs at

roughly 6 MHz (which should be a system clock cycle time of 167

nanoseconds). The operating system was DOS 3.20. Following is a

description of one of the first versions of "Synthia". The other

versions, which had minor changes and additions, are reported along with

each experiment to show the chronological development of the test.

Basic Description of "Synthia"

Before the test display comes on the screen. There are two modes or

versions of "Synthia", a feedback version and a nonfeedback version. The
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player is seated at a standard IBM-style keyboard viewing the CRT. At

the start, "Synthia" asks for the subject's name and whether a feedback

version or a nonfeedback version is to be played. (In present research,

these information were keyed in by the experimenter.) Then "Synthia"

reminds the participant to press the space-bar to initiate a trial. To

continue to the test display one can press any key.

The test display. Target selection: In the test display of

"Synthia" four green windows or boxes appear in a row in the upper half

of the computer screen against black background. A pseudo-random number

generator which produces the numbers 1,2,3 or 4 is embedded in the

computer program. Each of the four numbers (1,2,3 or 4) produced by the

pseudo-RNG matches one of the four windows on the screen such that 1

represents the window on the far left while 4 represents the window on

the far right. In the beginning of a 40-trial run, the pseudo-RNG

automatically produces a random designation of one of the four windows

which then becomes the target. (The exact set-up of the pseudo-RNG and

the timing of when a random number is chosen is discussed in the method

section of each experiment.) A brown arrow appears beneath the

designated window showing that it is the target for this trial (see Fig.

3.1 at the end of this chapter). The random source selects a target

window for every 10 trials of a 40-trial run. The pseudo-RNG cannot

select the same target window consecutively. A reminder text ("New Box")

appears in the left upper corner for about 2 seconds whenever the target

box is changed.

Trials: On each trial, subjects are to attempt to "make the

computer" select the designated target window by pressing the space-bar,

thus initiating the pseudo-RNG once more (again producing the numbers

1,2,3 or 4). If the "trial selected random number" matches the "target

window number" as tallied by the computer the trial is counted as a hit.
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If trial number and target number do not match the trial is counted as a

miss. The probability that the trial selected random number matches the

designated target number is 1/4. A text appears on the computer screen

below the four boxes showing how many trials are left.

The space-bar: If a subject wants to initiate a single trial, the

space-bar is quickly pressed down and the pressure released immediately.

If the space-bar is held down continuously the computer continues to

generate trials one after the other up to a maximum of 12 trials,

depending upon how long it was held down. It takes about 5 seconds to

initiate 12 trials. If the target box designation is changed in the

middle of this semi-automatic trial generation, the computer changes the

target designation and then keeps on making the trials (comparing its

random number selection to the new target box) . This option was made

such that if a subject thought or felt that he was in an exceptionally

favorable state and could obtain many hits, he could hold the space-bar

down in order to have the computer rapidly select a few trials in a row

while this "feeling" lasted.

After the test display. At the end of a 40-trial run, after the

last trial, the four windows' test display disappears. It is replaced by

a text which, after saying "Well Done", tells the player how many hits

he got and asks him to call the experimenter.

The feedback version. Feedback it is provided for hits only in the

feedback version of Synthia (see Fig. 3.2). Immediate feedback is

provided as a beep sound immediately if a hit is made, occurring before

the screen lights up into a blue star with blue stripes radiating out

from behind. As cumulative feedback the number of hits is continuously

displayed at the bottom of the computer screen in the feedback version.

Another cumulative feedback is a small green bar in the lower left
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corner, that lengthens with hits. If the trial was a miss the blue star

does not appear and the cumulative feedback displays remain unchanged.

The nonfeedback version. In the nonfeedback version, no information

is provided as to whether each trial was successful or not. The text on

the test display which tells the player how many trials are left appears

in both the feedback and the nonfeedback versions of Synthia, as well as

the text which appears on the screen after the test display informing

the participant how many hits he got. The nonfeedback version could

perhaps more appropriately be called delayed feedback. For the sake of

simplicity we shall refer to the trial-by-trial immediate feedback

condition of Synthia as the feedback version, and the delayed feedback

condition, where there is no such trial-by-trial immediate feedback, as

the nonfeedback version.

Reasons for Using this Computer Test

The reasons behind making this particular game/test instead of

adopting one of the available games described in section 3.2 can be put

as follows:

(1) I wanted to have the computer game simple to understand and

straightforward. Games utilizing high-resolution graphics and requiring

motor skills (see section 3.2) may only appeal to a certain age group. I

wanted to create a quasi-game like PK computer test that would appeal

and be a challenge to people of various ages. In Synthia, feedback for

hits is simple, vivid and can probably easily be imagined. Morris and

Garcia-Noriega (1982) pointed out that a display providing simple

feedback of PK scoring may perhaps be more psi conducive than a complex

one. Although this study was not instrumental in my choice of display it

is worth mentioning here:

In a study designed to assess whether some characteristics of
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displays seem psi-conducive arid others psi-inhibitory, they tested 12

subjects under four different PK display conditions. One PK test was a

circle of 16 lights. Binary RNG decisions were used to advance an

illuminated light one step clockwise or counterclockwise each trial. The

other PK test was a small box with two rows of eight light bulbs, only

two of which (juxtaposed) were used in the study. Binary RNG outcomes

were displayed by lighting one or the other light bulbs for a fraction

of a second. Each display was activated either at high speed (60 RNG

decision per second) or at low speed (one RNG decision per second) .

Subjects did significantly better on the two light bulb display than on

the circle of lights (pc.Ol, 2-T). Morris and Garcia-Noriega suggested

that some feedback displays, such as the rapidly moving circle of

lights, are providing subjects with too much rapidly changing

information to be processed, and may therefore be too disruptive of the

subject's "internal state." It is not clear from the report whether the

slow or the fast version of the two light bulb display showed a greater

deviation from chance.

(2) I wanted to allow the participants to choose when to start each

trial by pressing the space-bar when they are ready and to rest between

trials if they want to. I have tried out the PK computer game Psi

Invaders (Gissurarson, 1986). Although in Psi Invaders each press on the

game paddle initiates one shot from the laser gun (if run scores of 51

hits or more are obtained), the player has to move the laser

continuously in order to avoid being hit by the "Psi Invaders" from

space. I did not feel entirely satisfied with this arrangement because

it made me feel less in control with the game.

(3) I wanted to be able to change various features in the computer

test according to what I wanted to investigate. In Synthia for example,
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it was easy to include a time measurement to measure time between trials

and to include a simultaneous "hidden" RNG generation (as was done later

on) .

(4) In the past I have acted both as an experimenter as well as a

subject in experiments that have used the Broughton and Haraldsson Apple

lie ESP microcomputer test/game (e.g. Haraldsson, 1987). Their game had

a similar four boxes' test display as Synthia. I liked their game

because it was simple and in general subjects seem to enjoy it.

(5) Finally, but not least, I reasoned that by making a corrputer

test on my own, I would achieve a better knowledge of computer

programming (which was limited when this project began).

A Few Words About the Feedback Sequence

The feedback sequence was designed to simulate an operant

conditioning sequence where the immediate, conditioned reinforcer (the

immediate feedback being the beep sound) precedes the reinforcing

stimuli (the trial-by-trial feedback being the blue star). In operant

conditioning technically the noise of the pellet dispenser is the

conditioned reinforcer (e.g. Ferster et al., 1975, pp.36,228). This

stimulus becomes a reinforcer because it signals when it is possible for

the animal (typically a pigeon or a rat) to eat. It precedes the food

pellet and can be given quickly, thus instantly strengthening the

required performance. No negative feedback was used (such as irritating

sound effects). One can, however, easily notice in the feedback version

if a trial was a miss since the trials left decrease by one. This

simulates the reinforcement set-up, where responses that are not being

reinforced are not followed by a negative reinforcer and only preferred

responses are reinforced. Although I do not consider feedback

necessarily to be a reinforcer (see section 2.6), I decided on above
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set-up for later exploration. (I can manipulate the feedback as if it

was a reinforcer in order to see whether PK performance is dependent on

feedback frequency in the same way operant performance is dependent on

schedules of reinforcements.)

Interval Time

The time that passes between space-bar presses (trials) is

automatically recorded as number of seconds and hundredths of a second.

During the experimentation, this time measurement came to be called

interval time (IT), to distinguish its function from response time as

employed in cognitive psychology. The reason for labelling the time

between trials as IT and not reaction time (rt) is that what is measured

by IT may not be the same thing that is measured by rt. On one hand, in

research on e.g. mental rotation of the letter "R" (Cooper & Shepard,

1973), subjects are asked to mentally rotate the R to a certain position

until they think they have accomplished it. On the other hand, in

research on possible PK conducive visual-imagery strategies, subjects

are asked to generate their imagery strategy until they feel satisfied

with vividness of their image, and then feel if it is the right moment

to initiate the trial. When I started using the interval time

measurements, to the best of my knowledge, no one in parapsychology had

ever tried to get to grips with possible "mental processes" behind psi

as measured by response time of some sort.

Mental processes appear to be the analog of corresponding physical

processes when subjects perform spatial tasks or solve problems as

measured by reaction time. The assumption behind IT is the same. Roughly

speaking, the interval time may tell the time that mental processes take

between trials. One could say that IT is an example of a shift in
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emphasis away from trying merely to demonstrate that psi exists and

towards "process oriented research" (see section 1.5). One of my

original ideas was to see if more time spent on a task would result in

higher PK scoring with subjects that were allowed to work freely on the

computer test (i.e. without any instructed strategy). During a PK task

the mental processes measured by IT may represent in large part the

"amount" of "willing" / "wishing" of some sort. Equating "willing" with

time is of course subject to a debate. At any rate, if more "willing" as

measured by IT was associated with higher PK scoring, more time would,

at face value, correlate with higher PK scoring. An alternative would be

that more IT, correlating with higher PK scoring, represented more care

in waiting for the appropriate state of consciousness in a rapidly

changing series of states. The issue might be clarified to some extent

in the course of research by introspective reports from subjects.

I also wanted to see whether it was at all possible to

operationalize imagery practice. IT measurement may represent ongoing

mental processes when subjects have been instructed to attempt to use an

imagery strategy to "will" success on the PK computer test. If two

groups of subjects are instructed to practise two different strategies

(one very basic, the other requiring a more elaborate visualization

work-up), we would expect to find different ITs for the two groups if

the mental processes involved are analogues of corresponding physical

processes. If it turns out that the simple strategy takes a

significantly shorter time than the other, we can say that the two

groups of subjects were probably practising two different strategies.

Outfiles and Security Measures

In Synthia, the random number (1,2,3 or 4) generated on each trial,

and whether the feedback or the nonfeedback version was being played,



CHAPTER3 PAGE 119

is stored in an outfile along with the designated target window (1,2,3

or 4) and interval time between trials. Furthermore, the outfile writes

the date and time, and calculates how many hits were made and the mean

IT for that run. It automatically does not calculate the IT for the

first trial, as it may often reflect unfamiliarity with the test or some

preparation reaction.

As a precaution against fraud, two outfiles are made each time

Synthia is run. One is "hidden" on the hard disk for each subject (under

the label "<name>.lrg") . The other one is a cumulative file collecting

all the data. The cumulative file was "hidden" on the floppy disk under

the name "autoexec.bat" which in the IBM system is a name of a file that

controls various functions. Having two data files allowed comparison

between them in order to see if somebody tried to break into either one.

The main program itself was file protected. The security against fraud

was tested before experimentation started by two computer specialists

(Konrad Morgan and Kevin Mack) to see if they could deliberately produce

"wrong" PK scores. Each attempt took about an hour and both were

unsuccessful.

The sound-attenuated room in which the computer test was run was

monitored by a line voltage conditioner called "Stabilac" (Claude Lyons

ltd., type TRX 5000). Electrical interference and power fluctuations can

result from lightning, radio transmissions or nearby electrical

equipment being switched on and off. This can result in data dropouts,

memory malfunctions, disk error, data falsification, head crashes and so

forth in a computer that is turned on. The Stabilac is supposed to

filter the power supply and protect against mains surges, spikes and

radio frequency interference.
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3.5 THE WICHMANN-HILL PSEUDO-RNG

The Search, for a Pseudo-RNG

My colleague (Konrad Morgan) and I tested a few pseudo-RNGs all of

which proved to have a short cycle length and started repeating

themselves after a few hundred trials. Finally we decided to use a

pseudo-RNG that we can refer to as the Wichmann-Hill (W-H) PNG (Wichmann

and Hill, 1982a; see also for further discussion and remarks, Jacobs,

1987; MoLeod 1985; Wichmann & Hill, 1982b; 1984; 1987; Zeisel, 1986).

The translation of the W-H PNG into BASIC can be seen in table 3.1 at

the end of this chapter. The W-H pseudo-RNG produces numbers uniformly

distributed between 0 and 1. It is reasonably short to program,

reasonably fast and machine-independent. It has a very large cycle
12

length, approximately 6.95 x 10 numbers, so that even using 1000

random numbers per second continuously, the sequence would not repeat

for about 220 years.

I tested the W-H pseudo-RNG for first order effects, both for large

series of numbers (1/2 to 1 million digits each time) as well as for

small series (1000 to 10000 numbers), in doubles (i.e. range of random

numbers = 1-2, p=l/2) and quadruples (range 1-4, p=l/4) by chi-square

and z-test. I decided to use it as it did not show any unexpected

significant deviations from expected chance distribution. I want to

record one comment, however, which follows.

A Remark on the Wichmann-Hill PNG

Wichmann and Hill argued that they were prepared to extrapolate

their experience and "infer that the sequence [of their pseudo-RNG] is

satisfactory throughout" (Wichmann & Hill, 1987, p.188). (It is unclear

in the report what "throughout" refers to.) However, we found one
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significant deviation from chance in numbers produced by their RNG which

was persistent over 1 million numbers (Gissurarson & Morgan, 1988) . We

had been testing the W-H RNG on our IEMxt 286 16-bit machines in

programs that use an algorithm dividing the numbers generated by the PNG

into four groups (thus simulating the four targets in "Synthia") each

expected by chance to occur in equal numbers (for 1/2 million numbers by

chance about 125,000 digits should fall into each group). We noticed

that once in a while the W-H RNG produced significant deviations from

chance by applying a one sample z-test for the mean of the deviation of

the numbers (z=D/sqrt(pep); where p = probability of chance hit; n =

sample size; q = 1 - pf D = difference between observed and expected

bin-counts and ]z!>=1.96 i.e., p<=0.05, 2-T as the observed result can

match both directions of the sampling distribution) .

By keeping a record of the initial seeds that we used, we were able

to spot the seeds that produce these deviations, and furthermore, to

reproduce the distribution of numbers according to these seeds. (These

tests did not involve a tally against randomly selected targets.) Our

program had a proposed amendment from McLeod (1985), which is an

improvement of the original W-H algorithm to avoid round-off errors: The

W-H algorithm is supposed to generate random numbers from the open

interval (0,1), that is, excluding the numbers 0.0 and 1.0. Once in a

while, however, the generator produces exactly the numbers 0.0 and 1.0,

depending on the single-precision arithmetic of the computer used. In

essence, McLeod proposes the use of double-precision arithmetic for

computing the random number. According to McLeod, in some situations the

zero values could cause "program errors" (ibid., p.199). It is unclear

in the report what these "program errors" are.

As can be seen in table 3.2, group one (numbers that were
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>0-<=0.25) was selected significantly more often than the other three

groups, z = 2.912 (p=.0036, 2-T). We reconstructed the distribution

produced by the three initial seeds given in table 3.2: Numbers are

selected more often into group one than we would expect by chance to

such an extent that these three initial seeds produce a sequence of 1

million trials where numbers >0-<=0.25 are generated always more often

than the expected distribution. The numbers that are selected into group

four (>0.75-<=1.0) are less often generated and, in fact, they never go

above the expected chance baseline.

Any RNG should have "rough" patches, for instance, with spinning a

coin, one should obtain long sequences of "heads" by doing enough

trials. What we found was one such rough patch. The question is whether

this is acceptable on the basis of randomness. By looking at how likely

it is to obtain this particular contingency table by chance alone, one

can apply a chi-square test. Taking the 4 frequencies given, we get

chi-square = 9.479 on 3 degrees of freedom (since the sum is 1),

corresponding to p=.0236. This is roughly 1/42. According to Jacobs

(1988) this single occurrence of a deviation from chance should be of no

consequence. He performed a goodness-of-fit test for uniform

distribution and a second-order randomness test on the W-H pseudo-RNG

but did not find any reason to suspect it (Jacobs, 1987) .

3.6 TWO MODELS TO EXPLAIN STATISTICAL PK

The data from the various experiments in parapsychology (see for

instance sections 2.4, 2.5 and 3.3) seem to suggest that human mental

activity can somehow be linked without any known physical medium to the

behavior of very "noisy" systems in the environment. There are many

theoretical ideas that attempt to explain how this can be. As one might
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expect, however, given the uncertainties of the empirical evidence, very

few have attracted serious attention in the sense that they have led to

much research with the prospect of real replicability. I have chosen to

describe two kinds of models that have recently become attractive

experimentally. Both deal with live and pseudo-RNG effects.

Ctne is the Intuitive Data Sorting (IDS) model of May et al. (1985),

which attempts to explain anomalous bias in RNGs without invoking PK. It

suggests that we may have been wrong all along in presuming that human

volitional acts are directly responsible for PK effects. The other is

really a group of theories, known as the Observational Theory (see

below), from which I have chosen one specific example. I decided upon

Schmidt's (1982; 1984; 1987) quantum collapse model because it takes

into account his earlier versions and it does not necessarily call for

retroactive or transtemporal influences.

I chose these two models on the basis of their dissimilarity. I

reasoned that by doing so I could perhaps arrive more easily at clearly

different hypotheses. I decided.upon only two models instead of three or

more, since I felt it was the maximum I could afford to spend time

pondering over. The reasons for including a theoretical discussion in

this dissertation are: (i) I wanted to demonstrate that a theoretical

background is available that justifies the use of a pseudo-RNG in PK

experimentation, (ii) These models are called upon in discussing some

results of the experiments, (iii) They attempt to provide an explanation

of why PK acting where chance processes are involved is possible at all.

It should be borne in mind that neither one necessarily represents

the author's view. It may well be the case that many scientists,

unfamiliar with the large body of ENG research, would be reluctant to

accept the validity of either model. The models have, however, been
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constructed to account for, or at least systematize, the available and

puzzling RNG data. It should also be noted that the following

theoretical discussion is not a part of the thesis' main issue. As

parapsychology is in need of a model, it is important to see how results

fit, if at all, available models. The data in this thesis were collected

with neither of the two models in mind. The two models discussed are

reported as they were presented and argued for by the authors.

Schmidt's Quantum Collapse Model

Models relevant to the quantum collapse model. A few theories have

been constructed in attempting to explain psi that share the common

factor of drawing upon ideas from quantum theory (e.g. Donald & Martin,

1976; Lucadou & Kornwachs, 1977; Mattuck, 1976; Schmidt, 1975a; 1975b;

1978; Walker, 1975; 1976; 1977). They have collectively been called the

"observational theory" (OT) (Schouten, 1977; see also discussion in

Houtkooper, 1983; Millar, 1978; Stokes, 1987; and review of criticism in

Walker, 1984a). Our concern here will be with an OT as recently outlined

by Helmut Schmidt (1982; 1984; 1987).

The quantum collapse model. On the basis of experimental results

and criticism of an earlier model (see on that model, Schmidt, 1975a;

1975b; 1978; and criticism in Houtkooper, 1977b), Schmidt proposed an

amended version, the quantum collapse model (Schmidt, 1982; 1984; 1987).

This model is an attempt to organize RNG PK data, and it is designed

primarily as a basis for experimentation for further development of the

model. It applies to a situation in which a random process can have two

outcomes, a favorable outcome (a hit) with probability p, and an

unfavorable outcome (a miss) with probability q.

The quantum collapse model assumes a close link between psi,

consciousness, and quantum theory. In general, light and atomic
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particles of matter can either behave as waves or particles according to

quantum theory (e.g. Heisenberg, 1959; Hund, 1974; criticism in Popper,

1982; general in Jones et al., 1973) . Quantum theory describes a

physical system at the atomic level (such as an electron orbiting a

nucleus) in terms of a state vector (or wave function). This vector can

be considered as a set of parameters (eigenvectors), each representing

the system in one of its allowed states (i.e. each specifying a possible

location of the electron). The state vector can only give the

probability that the electron will be observed in a specified location.

In an actual position measurement, however, the electron is observed to

be in a particular location. The measurement somehow results in (or

forces) a decision about the location of the electron. In technical

terms the measurement (observation) leads to the "collapse of the state

vector" into one of its eigenvectors (or "reduction of the wave

packet"). Generally speaking, there is no way of describing what

actually happens between two consecutive measurements (Heisehberg, 1959,

p.49) . Quantum theory has nothing to say about how (or when exactly) a

system evolves from a state vector prior to measurement to one of its

eigenvectors after. Bohm and Bub (1966, p.454) wrote:

.. .the role of the measuring instrument in the phenomenon of
the "collapse" of the wave packet in a quantum mechanical
measurement process is obscure. This has been referred to as
the measurement problem in quantum mechanics.

In describing his model Schmidt (1984) considers the example where

a decision from a binary PNG results in a red or a green lamp being lit

and red has been selected to be the target. The probability that the RED

(hit) and GREEN (miss) events will be selected by chance are p and q,

respectively. According to Schmidt, when the RNG has been activated, but

prior to any observation of the outcome, the "state vector" of the



CHAPTER3 PAGE 126

system can be stated as:

STATE = RED + GREEN (1)

In Eq. 1, the state vectors RED and GREEN correspond to potentially

real, physical states, with the red or the green lamp lit. The form of

the total state vector STATE is represented "as a superposition of two

different possibilities" (ibid., p.264).

Now Schmidt wonders if "nature" has already "decided" for one

outcome, or whether physical reality at this stage is actually some

"intuitively" implausible "ghost state" suspended between two

possibilities. He argues that according to present knowledge we cannot

tell when such a decision is "really" made. On the contrary, comparison

with the formalism of quantum theory may suggest that the appearance of

a RED or a GREEN event remains unreal until the outcome has been

observed. When an observer looks at the outcome, he sees either the red

or the green lamp lit. At this stage, writes Schmidt, "nature must have

definitely decided" for one outcome (ibid., p.264). The original state

vector, STATE, has been reduced (or collapsed), into either the RED

state or the GREEN state.

How is this transition brought about, asks Schmidt, and what is the

nature of the mechanism that transforms the STATE of Eq. 1 into either

one of the "macroscopically" unambiguous states, RED or GREEN? He argues

that with the outcome of the random decision not observed, nature has

made no decision yet. The human subject encounters a physical reality

composed of two equally real potential states and equally likely. The

subject's observation transforms the still ambiguous reality into one of

the macroscopically unique states. In this process of "state vector

collapse" there is an opportunity for PK and the subject may produce a

PK effect, vis., a slight bias in the conventional probabilities.

The model introduces a mathematical formalism that proposes that
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the act of observation induces a gradual reduction from the original

ghost state into the well-defined states, RED or GREEN. To formulate

this transition, Schmidt introduces three time-dependent functions:

GHOST = STATE
RED (t) = probability that at time t nature has decided for RED
GREEN (t) = probability that at time t nature has decided for GREEN
GHOST (t) = probability that at time t nature is still in the

ambiguous, undecided state. (2)

At the beginning of an observation (at time t = 0), nature is still

completely undecided, and we can say: GHOST(0)=1; RED(0)=0; GREEN(0)=0.

The change of these parameters with time is given by equations

(omitted here) that show an exponential decay of the ghost state (for

details see Schmidt, 1982) . According to Schmidt, PK may affect the way

in which the disappearing ghost state is "redistributed among the final

states" RED and GREEN (ibid., p.267). As the ghost state declines, the

efficiency of the PK effort declines as there is less and less left for

PK to operate on. When the reduction is completed, there is nothing left

for PK to operate on. The momentary mental state of the observer during

this reduction is determined by a parameter, k, which measures the

"alertness" (probably in a very broad sense) of the observer. The value

of the alertness parameter determines the speed of the state vector

reduction. (Schmidt predicts that a highly alert observer might produce

a faster reduction than a sleepy one.)

In the final result, after "a sufficiently long time" of

observation has occurred to ensure the collapse of the state vector

(ibid., p.267), the observed proportion of hits and misses (p' and q',

respectively) is given as follows:

GHOST (END) = 0
RED (END) = p(l + qf) = p'
GREEN (END) = q(l - pf) = q' (3)
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Although state vector reduction is necessary for PK to operate, the

speed of this reduction (as determined by the k value) does not

determine the size of the PK effect. That is given by the other

parameter, f, Which is the strength or size of PK effect. (Roughly

speaking f in turn is determined by the subject's PK ability.) The value

of the PK coefficient f makes p' and q' different from the original

probabilities p and q, and we may have a PK effect. The PK coefficient

can be said to be responsible for altering the probabilities in such a

way as to increase the probability of a hit.

Some features of the model. The most important features of the

model are: (1) PK influence appears only in connection with random

processes and does not violate the established conservation laws of

physics (like the laws for energy). Only statistical laws are affected.

(2) The outcome of a PK experiment is independent of the distance in

space and time between the subject PK effort and the random event. The

model implies that the subject's PK effort does not have to coincide in

time with activation of the RNG. (3) Because the formalism makes no

reference to the internal structure of the RNGs psi appears "goal

oriented". Accordingly, PK success is independent of the complexity of

the RNG and is directed only at the desired end result. (4) To

demonstrate a PK effect the subject must receive feedback on his effort.

A subject who receives no feedback cannot influence the outcome.

Example of a prediction. From the model it should be possible to

make the following prediction (this was suggested to me by Houtkooper,

personal communication, 1987): In an experiment, we have consistent

high- and low-scorers scoring positively and negatively respectively. It

should be possible to have a high-scorer press a button in order to

initiate "fresh" seed number for a pseudo-RNG. Then we could produce the

resulting pseudo-random sequence and have it observed by a low-scorer.
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We could also do this the other way around and have the low-scorer

producing a "fresh" seed number that results in an output sequence only

to be observed by the high-scorer. Arguments might be found for either a

zero result, or a result opposite to the tendency "natural" to the

observer, but in accordance with the "nature" of the subject who pressed

the button. According to Schmidt's model the high-scorer observer would

produce positive results. Through PK he brings about more hits than

misses, whose undecided probabilities remained in a "ghost" state until

the moment of observation.

Comments on Schmidt's model. Central to the above model is the

assumption that it should be possible for human observers to influence

the output of a RNG by affecting the "collapse of the state vector" of

probabilities p and q. Furthermore, the model implies that only a

noncollapsed state (unobserved outcome and where a binary RNG outcome is

not deterministic) would respond to PK efforts. Thus, for pseudo-RNGs

the only opportunity for a PK effect would be upon the initial "fresh"

seeds.

There appear to be some problems with this approach: (1) Is the RNG

situation legitimately comparable to that of quantum theory and is

Schmidt necessarily attempting to claim that it is? I prefer to proceed

cautiously as though the concept of a state vector has been "borrowed"

from quantum theory as an analog to denote essentially the situation

where a binary RNG decision has not been scrutinized by an observer.

(This situation is represented as a superposition of two different

possible future states, a hit or a miss.) (2) What constitutes an

observation? Is it possible for a RNG decision to take place in the

absence of an observation? If the answer to the latter question is "no",

as Schmidt is implying, then we have to assume that random numbers
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generated by a RNG are in a ghost state, suspended between the

probabilities p and q, until we observe them. If the ghost state

collapses upon observation or measurement, how are we ever going to find

out whether it exists or not? (3) It is postulated in the model that the

state of a random process is undecided until the moment of observation.

The act of observation of an event with an uncertain outcome determines

that outcome. In this sense, sensory feedback regarding the outcome of a

psi trial is seen as crucial to the operation of PK. However, feedback

apparently becomes both the cause and the result of PK, i.e. feedback

reflects the outcome of the PK trial, yet it also "triggers" the PK

function (see also Braude, 1979). In other words, feedback of results

triggers PK that simultaneously creates the results to provide the

feedback.

In conclusion, although Schmidt's Quantum Collapse Model seems to

me to be unclear on some important points (and some aspects of it may

even be unfalsifiable), it may lead to some novel predictions.

The Intuitive Data Sorting (IDS) Model

In challenging the idea that RNG findings are "caused" by subjects

May, Radin, Hubbard, Humphrey and Utts (1985) introduced a different way

of analyzing results of binary RNG experiments. They attempted to

propose a model which both accounts for the observed RNG data and,

furthermore, allows a distinction between the effect of PK and of

precognition. We should note that the idea that statistical PK findings

could be explained in terms of precognition and vice versa, had been

considered much earlier by the Rhines and Pratt (e.g. Rhine & Pratt,

1957).

The reasoning. May et al. start by formulating the null hypothesis

of no psi. Then they formulate two "causal" PK models and one
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informational model. By examining how these three hypothetical models

fit a database of 425 binary PNG experiments carried out over a period

of 15 years (see Padin, May & Thomson, 1986), they reject the two

"causal" models on the basis of the data. According to their analysis,

the data supports the informational model, called Intuitive Data Sorting

(IDS).

Basic assumption. The PK models are causal in the sense that they

assume that individuals would use PK to influence the PNG and induce or

"force" changes in the PNG hardware to produce a biased output. This

sort of PK effect would result in for example, changes in the physics of

a noise diode such that the probability of the device producing a one

bit is greater than 0.5. The fundamental postulate of the IDS model is

that psi allows one to optimize future results by choosing favorable

times to act in the present. IDS would say that in PNG experiments,

subjects can sort (on the basis of information received via psi) locally

deviant subsequences from longer, overall random sequences, by

responding at the "right" time. In the IDS model the hardware of the PNG

is undisturbed, but psi would be observed as a broader z-score

distribution than expected.

May et al. turn to trial length to decide between the models. They

use the fractional hitting rate minus the expected hitting rate (D =

hits/trials - trials/2) and the sequence length (n = number of samples

collected from an RNG as a result of a single button press) as the

dependent and independent variables respectively. For both PK models,

they assume that if "causal", PK may perturb the RNG on a bit-by-bit

basis independent of the number of bits in the sequence. Long sequences

composed of many bits gives PK more opportunity to act than short ones

and therefore psi success (e.g. level of significance) will correlate
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with sequence length. In the precognitive model, however, a button push

determines the entire outcome, thus, psi success is independent of

length of the sequence. May et al. use the logarithms of D and n in

their calculations to transform these values into a more easily handled

form. The task for all three models is to calculate the expected value

of the log of D as a function of the log of the sequence length (n) .

The null hypothesis. Under the null hypothesis, as formulated by a

novel analytical technique, May et al. calculated the expected

relationship between log(D) and log(n) to be a straight line with a

slope of -0.5 and an intercept of -1.32. They confirmed the relationship

(between log of D and log of n) empirically with a Monte Carlo

simulation of 300,000 FNG experiments. There was no significant

difference between the null hypothesis, as formulated by the new

analytical technique, and empirical simulated results. Therefore, they

argue, since it worked for the null model it is valid to use the

technique for formulating the three models and then compare them to

empirical PK results (ibid., p.243).

Two causal psi models. May et al. calculated the expected value of

the log of D as a function of sequence length (n), and assumed two

possible different causal PK modes of action:

(i) PK affects the expected hitting rate of the PNG. Psi perturbs a

binomial distribution by shifting its mean. In order to formulate this

causal model, they defined mathematically how (when the properties of a

binary PNG device have been modified by PK) the mean probability of

producing a binary one has been shifted from .5 to a variable that could

be dependent on the sequence length (n) (and knowing that z is

distributed normally) . Then, they examined how the log of these

n-dependent changes in mean affected the expected value for the log of

D.
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(ii) PK affects the variability of the RNG device. Psi perturbs a

binomial distribution by changing the variance, while its mean remains

the same. In order to formulate this causal model, they defined

mathematically how (when properties of a binary RNG device have been

modified by PK) changes in variance of the binomial distribution were

dependent on the sequence length (n). Then, they investigated how the

log of these n-dependent changes in variance affected the expected value

for the log of D.

The IDS model. IDS refers to individuals being able to select

locally deviant sub-sequences from a longer random sequence by using

psi-acquired information. The experimenter or the subject makes

psi-mediated decisions as to when to initiate the collection of data.

Accordingly, May et al. argue, it should be possible to account for any

RNG effects on the basis of "correct" decisions based upon precognitive

"glimpses" of the future. They assume for the IDS model that the

binomial distribution remains unperturbed (as there are no causal

effects on the RNG device) . Psi is demonstrated, however, as an increase

in the variance of the resulting z-score distribution when compared to

the expected z-score distribution.

In order to formulate the informational model, they defined

mathematically how (when properties of a binary RNG device remain the

same) changes in variance of the z-score distribution could be dependent

on n (the formula included a parameter that allowed various types of

n-dependencies) . Then, they calculated the expected value for the log of

D as a function of the log of n when the parameter for n-dependent

changes in variance was put to 0.0, i.e. when no PK influences are

assumed on the random bit sequence produced by the RNG device.

Comparison with database. The database consisted of a total of 332
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individual binary RNG experiments and 95 additional, nonsignificant

hypothetical ("filedrawer") experiments (i.e., hypothetical studies that

represent experiments that were perhaps not published because they were

nonsignificant). This gave a total of 427 experiments. (It is not

explained why the number of experiments is sometimes 427, but on other

occasions it is 425 in the report.) In a preliminary analysis of these

data the overall evidence for psi during experimental conditions was

—18
P<=3.9xl0 , and under control conditions p>=0.78 (Radin, May &

Thomson, 1986). The data from the 425 experiments were displayed in a

log-log format.

May et al. fitted a straight line to the RNG database with sequence

0 7
lengths from 10 to 10 . They compared log-log plots of the three

theoretical models to the straight database RNG line. The results showed

that the PK shift of the mean model did not describe the data and they

concluded that all models that had such n-dependencies had to be

rejected (except one with n-dependency of alpha = -0.5). The PK shift of

the variance was also in disagreement with observation and they

suggested that all PK models that had such n-dependencies had to be

rejected (except one with n-dependency of beta = 0.0). According to May

et al. the alpha = -0.5 mean-shift model and the beta = 0.0

variance-shift model are completely identical and they call it

goal-directed model of PK. When the parameter for n-dependent changes in

variance was put to 0.0 the IDS model could not be rejected by the

database. The z-score standard deviation (which was 1.4) observed in the

data was in good agreement (nonsignificantly different) with the IDS

model prediction (which had a z-score distribution with a standard

deviation of 1.304).

The conclusion of May et al. While on the basis of the data the

goal-directed PK and the IDS models are inseparable, May et al. favor
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the IDS model. For the goal-directed PK model to be true, many subjects

in about 10 different laboratories participating in over 300 studies run

by 28 different experimenters for 15 years would have to adjust the

"strength" of their PK ability to exactly match a certain n-dependency -

which seems "unlikely".

Example of a prediction. The IDS model implies that the

effectiveness of intuitive data sorting may be proportional to the

number of opportunities (decisions) provided for such sorting. Therefore

higher psi scoring on RNGs may be observed under multiple than under

single opportunity condition (e.g. Braud & Schlitz, 1987). The PK

interpretation would predict equivalent scoring under the two

conditions. Causal PK effects should be the same whether the influencer

or experimenter has many or few degrees of freedom in deciding when to

initiate sampling epochs, unless the feeling of freedom was linked to

the volitional activity possibly involved.

An important distinction between the IDS model and the quantum

collapse model seems to be that in the IDS model the button presser is

the intuitive selector of the data (Houtkooper, personal communication,

1989, also came to that conclusion), whereas in the quantum collapse

model the observer is the PK agent. This important distinction was later

used to draw opposite predictions based on the two models (see

discussion sections 5.5 and 6.6).

Comments on the IDS model. The IDS model may explain why, so far,

investigators have failed to find a significant difference between

scores with true and pseudo-RNGs (for comments on the IDS model see

Schmeidler, 1987; Walker, 1987). According to IDS, "success" on a RNG is

based on single actions, i.e. a single button press to initiate a

sequence length of n. It should not make any difference whether a
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sequence is pseudo-random or truly random if the task is to "guess" when

to start a sequence such that it results in above chance (getting a hit)

scoring.

According to May et al. (1985, p.262), precognition "is a possible

mechanism for IDS." (It is not clear in their report what else, if

anything, could be responsible for IDS if it is not mediated by

precognition.) IDS is apparently assumed to be an unconscious process:

Subjects in a RNG PK experiment, in which instructions require subjects

to attempt to use their "mind" to influence the target, try to use their

PK. They are in fact using "precognition" to make correct decisions

based upon glimpses of the future. Those who succeed on pseudo-RNG

targets and score above chance have managed to select a seed (for an

extrachance period in a random sequence) based on the computer clock

that is running at an enormous speed.

I noticed in the report of the PEAR program (Nelson et al., 1986,

p.274) that, when the true RNG generated 100, 200 and 2000 samples of

random bits/pulses per trial, the total PK results reached p-values of

0.271, 0.002, and 0.001 respectively. This incline in significance with

increase in sequence length is in accordance with the effect predicted

by the PK models described above. However, the datapool for 100 bits per

trial was only based on a single subject and the datapool for 2000 bits

per trial was based on two subjects. Also, we get a reverse relationship

when examining the pseudo-RNG trials, thus contradicting the PK

interpretation.

3.7 SIM4ARY

Two reviews were presented in this chapter, one on the existing RNG

PK computer games in parapsychology, and the other on the existing
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pseudo-ENG PK studies. The main body of this chapter described the

making of a quasi-game like RNG PK microcomputer test called "Synthia".

Considerable time was spent on making this test. The chapter concluded

by describing two models current in parapsychology that have been

proposed to explain PNG PK results. It was stressed that the author was

not committed to either model. The models were, illustrated because they

were taken into account when the data of present research were

interpreted.
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TABLE 3.1

Translation of the FORTRAN version of the W-H RNG into BASIC for IBM XT 286
by Konrad Morgan and the author. Subroutine 10000-10080 starts by reading the
TIMER and results in input seed values X,Y,Z (with integer seeds between
1-30000). Subroutine 20000-20130 is the actual W-H pseudo-RNG. It returns a
random number (RESULT#) greater than zero and less than 1. A trailing
exclamation point (!) means a single-precision number. A trailing number sign
(#) means a double-precision number (suggestion from McLeod, 1985).

10000 REM subroutine, clock seeder
10001 REM initial seeds set up
10002 RANDOMIZE TIMER
10010 X# = RND: X# = X# * 10000
10020 IX# = INT(X#) + 1
10030 X# = RND: X# = X# * 10000
10040 IY# = INT(X#) + 1
10050 X# = RND: X# = X# * 10000
10060 IZ# = INT(X#) + 1
10080 RETURN

20000 REM subroutine that results in a random digits
20010 IX# = 171 * (IX# - INT(IX#/177) * 177) - 2 * (IX#/177)
20020 IY# = 172 * (IY# - INT(IY#/176) * 176) - 35 * (IY#/176)
20030 IZ# = 170 * (IZ# - INT(IZ#/178) * 178) - 63 * (IZ#/178)
20040 IF IX# < 0 THEN IX# = IX# + 30269
20050 IF IY# < 0 THEN IY# = IY# + 30307
20060 IF IZ# < 0 THEN IZ# = IZ# + 30323
20070 FX# = IX#
20080 FY# = IY#
20090 FZ# = IZ#
20100 X# = (FX#/30269!) + (EY#/30307!) + (FZ#/30323!)
20110 RESULT# = X# - INT (X#/l!) * 1!
20112 IF RESULT# > 0 THEN GOTO 20120 REM This is
20114 RESULT# = ((IX#/30269!)+(IY#/30307!)+(IZ#/30323!)) MOD 1 REM McLeod's
20116 IF RESULT# > 1 THEN RESULT# = .999999 REM amendment
20120 RETURN
20130 REM End

TABLE 3.2

Example of a deviation from chance of the Wichmann-Hill algorithm.

start- end-

groups criterion bin-count z seeds seeds

one > 0- <=.25 251,261 2.912* ix=24869 ix= 158
two >.25-<=.50 249,974 0.060 iy= 7425 iy= 4993
three >.50-<=.75 249,292 1.635 iz= 2185 iz=10547
four >.75-<=1.0 249,473 1.217

* p=.0036 (2-T)
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FIGURE 3.1. Picture of the test display of the feedback version of "Synthia". The brown
arrow points to the target box.

FIGURE 3.2. Picture of the blue star feedback display provided for hits in the feedback
version of the microcomputer test "Syntha".
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CHAPTER FOUR

EXPERIMENTS 1-3: THREE EXPLORATORY STUDIES

4.1 INTRODUCTION

This chapter reports the exploratory part of the thesis. Three

pilot studies were conducted to: (1) Test and refine the experimentation

environment and the computer test. (2) Explore the use of questionnaires

to look for individual differences correlates of initial PK performance.

(3) Investigate the effects of different set-ups of the W-H pseudo-RNG

on PK performance. (4) Explore for additional ideas and hypotheses such

as a possible relationship between interval time (IT) and PK

performance. The specific purpose germane to each experiment is reported

in the introduction to that experiment.

Before moving on to the pilot studies themselves, I will briefly

introduce and discuss three psychometric scales.

Psychometric Scales and PK Performance

In my research I wanted to look at possible relationships between

scores on three scalar instruments and PK performance. These were an

imagery scale, a sheep-goat scale and a luckiness questionnaire. One way

of exploring the psychokinesis (PK) hypothesis is to see whether scores

on a PK test correlate with some measurement of individual differences

such as paper-and-pencil tests. If such a relationship is found it could

be possible to predict performance on PK tests and select subjects who

would be higher performers or perhaps more trainable. Self-report

inventories have the benefit of taking only a short time to administer.

See Anastasi (1982) and Selltiz et al. (1976) for a discussion of the

nature and use of psychometric tests.
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Imagery and PK. Previous studies already noted, have suggested that

imagery may be connected with PK ability. Subjects visualizing feedback

provided for PK hits tend to obtain more hits, than subjects using other

types of visual imagery or no imagery (e.g., Levi, 1979; Morris et al.,

1982; see further studies in section 2.5). Three studies have attempted

to correlate imagery scale scores and PK performance (Stanford, 1969;

1981; Steilberg, 1975). All employed a free-association test to measure

the tendency to organize one's thinking around sensory imagery. Only

Stanford (1969) found a significant relationship suggesting that the

more subjects tended to use sensory imagery in thought the higher PK

scores resulted if subjects were using a visual-imagery strategy in

attempting to influence their target. Stanford (1981) obtained a

correlation of only r=+.03 in the expected direction. Steilberg did not

report any results at all. For the present visual-imagery training

research I was curious to know whether good visualizers would do better

(be more trainable) than bad visualizers in PK training through

visual-imagery strategies. I chose the Vividness of Visual Imagery

Questionnaire (WIQ) to measure the vividness of visual-imagery.

Honorton (1975, p.330) wrote:

...while the Betts QMI appears to be satisfactorily reliable,
the failure of the test to relate significantly to a variety
of verbal and visual recall tasks calls into question its
construct validity as a measure of individual differences in
vividness of mental imagery.

He concluded that a better measure of imagery for parapsychology studies

was needed. George (1981, p.140) urged that future researchers in

parapsychology should employ "strongly validated measures such as the

Vividness of Visual Imagery Questionnaire" to evaluate vividness of

imagery.

Marks (1973) introduced the WIQ. It is simply an expansion of the
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visual section of the QMI (Betts, 1909; cited in Richardson, 1969,

pp.148-153; see shortened version in Sheehan, 1967). The WIQ seems to

be fairly reliable (Marks, 1973; McKelvie, 1986; McKelvie & Gingras,

1974; Rossi, 1977) and reasonably valid (Gur & Hilgard, 1975; Marks,

1973; McKelvie, 1979; 1986; McKelvie & Demers, 1979; McKelvie &

Rohrberg, 1978; Rossi & Fingeret, 1977). See Hall et al. (1985), White,

Sheehan and Ashton (1977), Sheehan et al. (1983), and White, Ashton and

Brown (1977) on the assessment of mental imagery.

Sheep-goat scale. The sheep-goat scale, well known in

parapsychology, was first introduced by Schmeidler (Schmeidler, 1943;

see also Schmeidler & McConnell, 1958, pp.21-31). She found that

subjects who accepted the possibility of ESP under the conditions of the

experiment (termed as "sheep") scored above chance in ESP tests whereas

subjects who rejected the possibility of ESP (termed as "goats") scored

below chance (see review in Palmer, 1978, p.153 ff).

I have been able to locate seven studies that have tested a

relationship between "belief" in PK and performance on a PK test (Dale,

1946; Mischo & Weis, 1973; Nash, 1946; Van de Castle, 1958; Weiner,

1979; 1982a; 1982b). Using somewhat different questions about belief,

only Weiner (1982a) demonstrated a significant effect related to belief

(see table 4.1) . Interestingly, two studies have reported a positive

relation between PK success and subjects' answers to questions about

their belief in ESP, and not PK (Rubin & Honorton, 1972; Watkins,

Watkins & Wells, 1973). It is not mentioned in these two studies whether

an attempt was made to get at subjects' belief in PK.

The sheep-goat classification has, in my opinion, not been

adequately tested for PK. The results so far are ambiguous, the reports

are sketchy, and the number of subjects participating in these studies
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is low with the exception of Dale (1946). However, I am not convinced

that Dale's question, about whether subjects thought they could

demonstrate PK, is really a sheep-goat question. Her question is much

more specific than typical sheep-goat questions about overall belief in

the existence of ESP/PK. For the visual-imagery training research it

made sense to me to investigate whether those who believed that PK

existed would do better (be more trainable) than those who believed it

did not exist in "PK training". In the popular literature surveyed in

the Airport Project (Morris, 1980b), a positive attitude towards psi was

strongly recommended for those who wished to develop psi skills.

Luckiness dimension. Three studies have examined a possible

relationship between PK performance and self-perception of one's

"luckiness", as measured by a scale called the Greene Luck Questionnaire

(Greene, 1960; Ratte, 1960; Ratte & Greene, 1960). The first cited study

produced nonsignificant results (self-perceived unlucky subjects had

nonsignificantly more scores above chance than self-perceived lucky

subjects). The two latter cited studies produced a significant

difference in PK scores in favor of self-perceived lucky subjects over

self-perceived unlucky ones. The questions on the Greene Luck

Questionnaire were for instance, whether the subject expected to win or

lose when it came to games of chance, and whether he had ever had the

feeling that he could not lose when playing a game of chance. Stanford

(1977b) pointed out that the statistical analyses were inappropriate for

supporting the conclusion that self-perceived lucky individuals may

perform better at PK than unlucky ones in the Ratte (1960) and Ratte and

Greene (1960) studies. To the best of my knowledge, nobody has tried to

follow up the work of Greene and Ratte, and no other questionnaires have

included luckiness items as a factor. For the present visual-imagery

training research I was interested in seeing whether self-perceived
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luckiness played any role in how subjects performed in "PK training."

General Information About the Experiments

For all experiments the raw data (questionnaires, and so forth) and

computer files (on floppies) have been kept and can be obtained from the

author. All versions of the Synthia program have been preserved and can

be made available. All randomization test results are available except

for pilot study 1 (see appendix C for results of control randomness

tests), which seem to have been misplaced or destroyed accidentally.

Most results are reported with exact 2-T p-values whether significant or

not. (The few results that do not include p-values had z- and t-test

values so close to chance that the tables that I used did not include

them.) The few 1-T tests reported were pre-planned and used only to test

formally stated hypotheses with an existing empirical foundation. When

1-T tests were used, any reversal (no matter how large) was to be

treated as nonsignificant. All names of subjects have been removed from

questionnaires and only identity numbers have been kept. All experiments

were conducted fully in accord with the moral requirements set by the

Parapsychological Association (P.A. Guidelines. 1980). (Experiments 5

and 6 were approved by the ethics committee of the psychology department

that had been set up after experiment 3.)

4.2 PILOT EXPERIMENT 1

Introduction

The first pilot experiment was conducted between 13-21 July, 1987.

Specific Purpose. This pilot experiment was conducted in order to

try out the equipment that was to be used in the project, namely, to:
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(a) Get feedback on the computer test "Synthia" and correct any errors

that the program might possess, (b) Develop a PK attitude questionnaire

and try out an imagery scale and a luckiness questionnaire, (c) Start

developing instructions to subjects, (d) Get feedback on the environment

(the room used for filling out questionnaires arid the sound-attenuated

room used for execution of the computer test). (e) Start developing

hypotheses.

Method

Subjects. A pre-determined number of ten subjects (Ss) participated

(4 F and 6 M; aged 24-45 yr.; mean age = 30). These were research staff

at the parapsychology laboratory and friends of the experimenter (E).

Prior to participation all had at some time mentioned to E that they

were interested in, and available for, his research.

Psychometric material. Three questionnaires were used: the

Vividness of Visual Imagery Questionnaire (WIQ; see final version in

appendix B), a questionnaire that measured general attitude towards

psychokinesis (Gissurarson's General Psychokinesis Questionnaire, GGPQ;

see final version in appendix B) and the Greene Luck Questionnaire

(Greene, 1960). The questionnaire developed by Greene in 1960 measuring

self-perceived luckiness was edited for an U.K. sample (e.g. dollars

were changed into pounds) . I designed the GGPQ in order to measure what

I considered to be a general attitude germane to PK. I reasoned that

many questions, covering different aspects, could possibly yield an

overall picture of an underlying, general attitude towards PK. I

considered the following factors important:

(1) Belief in the existence of PK. The first two questions of the

GGPQ determined a sheep-goat scale (i.e. whether S thought that the

existence of PK was possible, and if he thought that some people might
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be able to affect physical conditions, move objects, or influence other

people with their "minds") . For each individual the point-score for each

response were summed up, the theoretical range of the sheep-goat scale

thus being 0-6; 0-3 = goat and 4-6 = sheep. (2) (Un)certainty about

one's own PK abilities. There were two questions about whether S thought

he personally could demonstrate PK. (3) Luckiness. A few questions were

on self-perceived luckiness (e.g. whether S had experienced his hopes or

wishes about the future coming true). Here I attempted to get at a more

general self-perceived (un)luckiness than Greene (1960) who only asked

about luckiness in terms of betting and playing casino games. (4) Fear

of PK. A few questions asked Ss about their fears of PK (e.g. whether S

would be afraid of possessing PK abilities). This was an attempt to get

at fear factors that might possibly block the PK function as suggested

by Tart (1986a; 1986b), Batcheldor (1984b; 1987) and others (e.g.

Isaacs, 1986a). (5) Prior experience of PK. One question (with five

possible answers) asked Ss to relate the occurrence of possible prior

experience of PK (i.e. if S had ever had a psychokinetic experience).

(6) Previous involvement in PK-related activities. Some questions were

concerned with activities indicative of a general interest in PK (e.g.

if S read books about psychic phenomena). Haraldsson (1981) used one

such question in his ESP sheep-goat scale. (7) "Will-power" and success.

Two questions asked Ss to evaluate their own will-power and success in

life. I am not aware of any study that had explored if self-rated

will-power and success might be connected with PK performance.

The PK apparatus. The computer test "Synthia" was used to measure

PK. Randomization of targets was generated by the Wichmann-Hill

pseudo-RNG. The initial "fresh" seed (which can be any number less than

30,000 in the W-H pseudo-RNG) was selected automatically by the computer
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program at the beginning of Synthia, in fact, immediately after the test

was "run" and before the prompt for S's name appeared on the screen.

After the selection of the first "fresh", true seed, the algorithm

automatically called "pseudo-seeds" between trials, although these were

determined by the algorithm and the initial "fresh" seed. These

pseudo-seeds thus determined the FNG output for each trial. Only one

opportunity was possible for realtime PK per run of 40 trials.

In this version of "Synthia" the selection of the initial "fresh"

seed was based on the RANDOMIZE TIMER statement in the beginning of the

program. TIMER is a "read only" function (i.e. it is not possible to

change it via commands or programming) and returns a single precision

number representing the number of seconds that have elapsed since

midnight or System Reset (switching the computer from "off" to "on"),

whichever is more recent. In all the experiments System Reset was always

more recent. On many occasions when subjects came one after another

continuously, once started in the morning, the computer was left on into

the afternoon. The TIMER is based upon the internal clock in the

computer, and it starts counting when the computer is turned on. Roughly

speaking, in experiment 1 when the computer "read" the Synthia program

and came to the RANDOMIZE TIMER statement, the conputer stopped the

timer, checked the number and used that number as an entry point into a

pseudo-random sequence. Thus in experiment 1 the final fixing event of a

"fresh" seed took place when the computer was asked to read (run) the

program. In pilot 1 the experimenter always initiated (started) the

program. Theoretical justification of this pseudo-ENG set-up can be

found in Schmidt (1982; 1984; 1987). Schmidt argues that the observer of

a RNG outcome can, via PK, bring about more hits than misses, whose

undecided probabilities remain in a "ghost" state until the moment of

observation. Since the observer is the PK agent according to Schmidt's
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model, it is possible to predict that PK scores are not dependent on who

initiated the random sequence.

The experimental rooms. Two rooms in the parapsychology laboratory

were used; one for filling out questionnaires and another

sound-attenuated one for doing the computer test. The "parapsychology

laboratory" was established just a few months before pilot experiment 1

started. It is on the second floor of the psychology department building

of the University of Edinburgh. One enters the lab through a single door

and once inside there are six small rooms, two of which are

sound-attenuated. Standing in the doorway and viewing a short corridor,

on the left hand side of the corridor there are two rooms, both of which

were unused at the time. Straight ahead (at the end of the short

corridor) are two rooms, one an unused sound-attenuated room and the

other occupied as an office by a research assistant. Gn the right hand

side of the corridor are the two rooms that were used in pilot study 1.

Furthest from the main entrance is the sound-attenuated room in which

the IBM computer with the PK computer test was located on a desk. At the

desk was a comfortable chair. Closer to the single entry door of the lab

is the room, containing a desk and a chair, in which S completed the

questionnaires (the questionnaire room"). All six rooms were newly

painted and not much furniture had been put in them. Pilot study 1 was

the first experiment to be carried out in the lab. The sound-attenuated

rooms had no windows, but the four other rooms had a window each.

Procedure. The subject was greeted by E when attending the session,

either in the entry hall on the ground floor of the psychology

department, or if he knew his way around the department building S went

straight to the lab to meet E. The subject was then left alone in the

"questionnaire room" (see above) to answer the three questionnaires; the
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WIQ, the GGPQ and the Greene Luck Questionnaire. After completing the

questionnaires S called E. Then S and E went to the sound-attenuated

room where E initiated the computer test.

In pilot experiment 1, S completed 60 trials on the computer test

without being instructed to adopt any strategy; 30 trials in the

feedback version, where immediate trial-by-trial feedback (the beep

sound and the blue star) was provided for each hit, and 30 trials in the

nonfeedback version, where there was no immediate feedback. S was asked

to take a break after the first run of 30 trials and call E. After the

break E initiated the other version of the test (producing a "fresh"

seed for the next run of 30 trials). Half of the Ss received feedback in

the first half of their sessions but none in the second half. The other

half obtained the feedback in the second half of their sessions but none

in the first half.

The first S had a random selection of which version of the computer

test (the feedback or the nonfeedback version) he would start with. A

flip of a coin by E decided which. The second S got the reverse sequence

to that of the first S. Which version came first continued to alternate

throughout the series.

Ss filled out a general post-session information questionnaire at

the end of the session. Besides full name, address and telephone number,

S was asked how he liked the computer test and the experimental

environment, if he had used any particular strategies in his attempt to

influence the test, whether he wanted to participate in experiments

carried out at the lab in the future, if he preferred one version of the

test and not the other, and so forth (for details of this post-session

questionnaire, see appendix B).

Pseudo-RNG control runs. The pseudo-RNG was tested both before

(500,000 trials) and after (500,000 trials) pilot experiment 1.
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According to my "lab-book" which I kept on each experiment, these

randomness tests were nonsignificant. As noted above, however, for this

study only, the exact results have been misplaced and the p-levels are

not available.

Selection of statistical tests. Parametric tests are based on three

assumptions about the type of data which are obtained in the experiment

(e.g. Miller, 1975, p.64 ff). The variables are assumed to have been

measured on an interval or ratio scale, each sample of scores is assumed

to follow a normal curve, and it is assumed that the samples studied

have the same variance (homogeneity of variance) . On the last item,

however, it has been shown that as long as there are equal numbers of

subjects in each condition, it actually makes little difference whether

the variability in scores in different conditions is homogeneous or

differs quite widely (e.g. Greene & D'Oliveira, 1982, p.80). Interval

time is measured on an interval scale (we know the interval between IT

measurements in milliseconds). One way of assessing whether the IT

measurements are near enough to being normally distributed is simply to

plot their distribution. I did that and the distribution was

symmetrically bimodal for pilot experiment 1 (and asymmetrically

positively skewed for all the other experiments). Therefore it was not

justified to use parametric tests on IT.

PK scores (and scores on the psychometric tests) probably reflect

an ordinal scale variable since it is only possible to determine the

relative size of the scores. The scores can be ranked according to size,

but we do not know how much larger or smaller a given score is relative

to any other score. Therefore, we have to use nonparametric tests on PK

scores. Nonparametric tests make very few assumptions about the nature

of experimental data. They make no assumptions about the shape of the
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population distributions, nor do they assume that the two populations

have equal amounts of spread. Most such tests assume only an ordinal

level of measurement. (When comparing PK scores to what would be

expected by chance I chose the one-sample z-test for the mean when I was

primarily interested in the effect itself, and wanted to compare the

sample mean to a known theoretical mean. Later on, in the two

visual-imagery experiments, I selected the parametric one-sample t-test

for the mean when I intended to generalize the results from my group

sample onto the population. The rationale for my choice of one-sample

t-test is discussed later in the thesis.)

I used nonparametric tests for all comparisons of two or more

variables on ordinal level of measurement. I decided to use the Wilcoxon

Matched Pairs Test as a nonparametric alternative to the t-test for

correlated samples and the Mann-Whitney U Test as an alternative to the

t-test for independent groups. I chose the Mann-Whitney test for two

independent samples instead of, for example, the Wald-Wolfowitz "Runs"

Test for two samples. The Mann-Whitney U test is more sensitive than the

Wald-Wolfowitz "runs" test regarding comparisons of central tendencies.

The runs test, in contrast, is more powerful in situations in which the

groups differ only slightly in central tendency but substantially in

dispersion or form, i.e. in shapes of distributions of the dependent

variable (Blalock, 1960, p.202). I chose Kruskal-Wallis ANOVA by Ranks

(Kruskal-Wallis H test, as a nonparametric equivalent of Analysis of

Variance. Finally, I chose the Spearman Rank Order correlation

coefficient (Spearman Rho, or just rs) as an appropriate nonparametric

alternative for Pearson's product moment correlation coefficient

(Pearson r, or just r) since it is applicable to ordinal data that may

be ranked according to size (and its power is considered reasonably

good) .
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Results and Discussion

Ten Ss doing one session each contributed overall to 600 trials. No

significant results were found in the data. All statistical tests were

post hoc and 2-T as no formal hypothesis had been developed at this

stage. The PK computer test did not provide significant evidence for PK.

The combined PK score (total hits=154, MCE=150) for both versions of the

computer test gave z = .38 (n.s.). There was no difference between PK

scores on the feedback version (hits=77) and on the nonfeedback version

(hits=77), both yielding z = .27 (n.s.).

Interval Time (IT). Ss spent on average 3.78 seconds between trials

in the feedback version and 3.53 seconds in the nonfeedback version.

This difference was not significant on a Wilcoxon test: T (N=10) =

23.000 (z=.46, p=.65). Subjects spent about the same length of time on

the PK task irrespective of whether they received feedback on their

performance or not.

Hits from the feedback version correlated marginally and positively

with the IT in that version; Spearman R(9) = .57 (z=1.72, p=.082). Hits

correlated nonsignificantly and in the negative direction with the IT in

the nonfeedback version; Spearman R(9) = -.18 (z=.55, p=.59). Although

possibly interesting correlations should they reach significance level

with a large enough size of trials, it is far too early to offer any

interpretations.

Questionnaires. (1) I assumed that total GGPQ score could possibly

represent a general underlying attitude germane to PK. The correlation

between the total GGPQ score and total PK scores on the computer test

yielded Spearman R(9) = .25 (z=.74, p=.47).

I decided to select out questions that correlated with the total PK
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score with a Spearman R z>=+1.25. Questions 4, 6, 7, 8, 10, 11 and 12

met that criterion. After adding these questions' ratings together,

combined they correlated marginally, but nonsignificantly with the total

PK scores; Spearman R(7) = .68 (z=1.80, p=.069). In essence, these

questions were on self-perceived luckiness (more "lucky" resulting in

higher PK scores; questions 4 and 7), fear of PK (less "fear" resulting

in higher PK scores; questions 8 and 12) and previous involvement in PK

related activities (more "PK activities" resulting in higher scores;

questions 6, 10, 11) .

(2) I chose correlational analyses (Spearman R) instead of

dichotomization (Mann-Whitney U test) when evaluating the sheep-goat

effect. Correlation may be more appropriate because it makes use of more

of the available information. The sheep-goat scale (question 1 and 2

combined) produced a nonsignificant correlation with the total PK score;

Spearman R(8) = .14 (z=.40, p=.69). This was in the expected direction,

i.e. the more sheep-ish Ss were the higher PK scores they tended to get.

(3) The correlation of the WIQ score with the feedback PK score

was at chance; Spearman R(9) = -.003 (z=.009, p=.94). The correlation of

the WIQ score with the nonfeedback PK score was flat chance; Spearman

R(9) = 0.00 (z=0.00).

(4) The correlation between the score from the Greene scale and the

total PK score yielded Spearman R(8) = -.18 (z=.50, p=.63), i.e. the

more Ss perceived themselves as unlucky the higher PK scores they tended

to get.

Changes made after pilot study 1. Since the Greene scale scores

were in a nonsignificant negative direction to that expected with the

total PK score, and some Ss voiced reservations regarding it (e.g. that

people did not go so much to casinos in Edinburgh and therefore the

questions were irrelevant), I decided not to use it any further.



CHAPTER4 PAGE 154

Questions on the GGPQ were amended according to comments (e.g on the

English, some questions were also reported to be confusing, or asking

about two different things), and basic instructions were developed. No

changes had to be made on the two sheep-goat scale questions. In the

above experiment, Ss were required to visualize and rate the items on

the WIQ twice, once with eyes open and once with them closed. It was

not clear to me what the rationale was behind this arrangement. I wrote

to McKelvie (personal communication, 1987) for consultation on this

point. He informed me that the rationale for this practice was unclear

and the psychometric properties of the WIQ do not vary with it. This is

in accord with Dowling, cited in White, Sheehan and Ashton (1977,

p. 146) . Therefore, I adopted McKelvie's (1986) method of not mentioning

the eyes at all on the revised WIQ forms such that Ss would rate the

items only once. I felt that 30 trials in each version of the computer

test were too few. Since nobody reported becoming tired or bored (and

even reported wanting to have more trials), and usually the subjects

finished the test in a short time I decided to increase the number of

trials from 30 to 40 for each version. Trials of 40 also made the

statistical analysis more attractive (chance being 10 hits instead of

7.5). Finally, some calculation procedures were added to the outfiles.

4.3 PILOT EXPERIMENT 2

Introduction

This experiment was conducted on 15 September to 2 November, 1987.

Prior to the experiment a copy of the hypotheses and a list of items

stating what action was to be taken if something went wrong was kept

with Robert Morris and laboratory manager, Deborah Delanoy. The
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following two items are an example from the list of what could go wrong:

A flip of a coin will decide if the first subject is
presented with the feedback or the nonfeedback condition
of the computer test. The second S will obtain the
reverse order. If this order of feedback and nonfeedback
becomes the same for two Ss in a row by mistake, the next
subject will be presented with the reversed order of the
latter subject (of the two that had the same order) .

If S walks out in the middle of answering the
questionnaires without having started the computer test,
he will be asked if he wants to come again and finish
what is left of the session. If he does not want to come

back and finish the session all his data will be removed
from the datapool.

Specific Purpose. This experiment was designed primarily as a

screening phase of the first visual-imagery training experiment. The

criteria (discussed in detail in chapter 5) for passing to the

visual-imagery study were a modest total PK score of 20 hits (MCE) or

more from both conditions of the computer test and an expressed interest

in participation. The WIQ scores obtained in the screening sessions

were to be used to put an equal number of good and bad visualizers into

three visual-imagery strategy groups to be used in the first

visual-imagery training study. By having a screening pretest session, I

reasoned that effects such as stress related to unfamiliarity with the

PK test and so forth, could to some extent be eliminated for the

selected subjects. Running subjects through a pretest gives them an idea

of how experimentation is carried out and therefore, possibly, minimizes

the drop-out rate in the visual-imagery study. Furthermore, knowing how

they did on Synthia on this occasion, might encourage Ss to try to score

higher in the main experiment.

Hypotheses

The following hypotheses were made formally prior to the

experiment:
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HI. Both conditions of the computer test were expected to show a
psi-hitting PK effect. One-tailed z-tests were to be used.

The computer test was predicted to produce PK scores above chance.

I felt confident enough to make this hypothesis 1-T since researchers in

parapsychology have in the past reported significant PK results with

pseudo-RNGs.

H2. It was predicted that total scores from the PK computer test
would correlate positively with questions 4, 6, 7, 8, 10, 11
and 12 collectively on the GGPQ. Nonparametric correlation,
Spearman R (2-T), was to be used.

This prediction was based on the pilot 1 data. It was kept 2-T

since I was not too confident about the relationship. I also wanted to

be able to explore this possible relationship even if it turned out to

be in the reverse direction to that predicted.

H3. The more vivid imagery tends to be on the WIQ (lower scores)
and on a Vividness of Auditory Imagery Questionnaire (lower
scores; see VAIQ below) - the higher the PK scores were
expected to be in the feedback condition of the computer test.
Spearman R (2-T) was to be used.

At this early stage, it seemed to me to be reasonable to expect

that if visual-imagery is somewhat connected with the alleged PK

function (i.e. a visual image of success might result in extrachance PK

scoring), PK scoring would be connected with the vividness of the

imagery and the relationship would show most clearly when visual

feedback is provided for success/hits on a PK task. The assumption

behind this reasoning is that good visualizers will develop strategies

that involve visualizing the immediate trial-by-trial feedback (the blue

star). Additionally, it is likely that everybody will at some time or

another visualize success and that good visualizers will be superior to

bad visualizers at the task. I did not feel confident enough about this

prediction to make it 1-T.
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H4. There will be a difference in Interval Time (IT) between the
feedback condition and the nonfeedback condition of the
computer test, as measured by a Wilcoxon test (2-T). A longer
time was expected to be associated with the feedback display
condition.

Prima facie, getting immediate feedback of hits may evoke some

mental processes that are not evoked in the absence of such feedback.

H5a. According to the suggestion from the pilot 1 data, increasing
IT was expected to correlate with more PK hits in the feedback
condition of the computer test. Spearman R was to be used
(1-T).

As this correlation was close to significance in pilot 1 only a 1-T

test of this relationship was to be accepted. This was also in the

direction that I anticipated, i.e. the more time Ss spend on the task

(perhaps suggesting more "willing") the higher the PK scoring.

H5b. According to the suggestion from the pilot 1 data, decreasing
IT was predicted to be associated with more hits in the
nonfeedback condition. Spearman R was to be used (2-T).

As this relationship was not as strong as the one in 5a both

directions of this relationship (2-T) were accepted, vis., increasing IT

being possibly associated with more hits in the nonfeedback condition.

Method

Subjects. A pre-determined number of 40 volunteers were tested (20

M and 20 F; aged 17-75 yr.; mean age = 37), from which 24 were to be

selected. If more than 24 Ss passed the screening procedure the extra Ss

would be given the opportunity to be used later. If more volunteers

would be needed to produce the required 24, then more Ss would be run at

a later date. The subjects came from three main sources: (i) Those

responding to advertisements (that described the experimental session

and gave location of the experiment and my contact address) put up in a
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few locations around the University of Edinburgh, (ii) Those who had

indicated an interest in parapsychology research to someone at the

parapsychology laboratory or who had attended one of the seminars in

parapsychology at one time or another and had indicated an interest,

(iii) Those who came via participants already tested (each participant

was given a copy of the advertisement to give a friend who might be

interested in the experiment) .

Apparatus and questionnaires. I constructed a short scale called

the Vividness of Auditory Imagery Questionnaire, VAIQ (see appendix B) .

It resembled the WIQ in structure and was intended to measure vividness

of imagery of sounds. The idea was that if imagery was connected with PK

performance as measured by Synthia, it would perhaps not solely be

visual imagery but also auditory imagery. When a hit occurs in the

feedback version of Synthia, the computer gives a beep sound immediately

after pressing the space-bar (as immediate feedback) and before the blue

star appears, thus providing both auditory and visual stimuli.

After abandoning the Greene scale, I decided to substitute for it

with a locus of control scale (Internal-External scale, or just I-E

scale) in order to continue exploring the possible connection between PK

ability and some sort of self-perceived luck. The I-E scale is a

forced-choice self-report inventory, which first came into prominence

with the publication of a monograph by Rotter (1966; see also Jackson &

Paunonen, 1980, pp.535-537; Lefcourt, 1976; Phares, 1976). Low scores on

the I-E Scale have been thought of as indicating that a person perceives

environmental events in general as if they are contingent upon his own

behavior (internal control). High scores have been thought of as

indicating that the individual perceives a general environmental event

as not being entirely contingent upon his own actions but the result of

chance, fate,.or luck (external control).
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The reasons for using a locus of control scale at this stage were

as follows: Firstly, after going through many psychological

questionnaires, this one seemed to me to have the most potential for

being connected with PK ability. My argument was that luckiness might be

connected with PK and external control implies self-perceived dependence

on chance, fate or luck. The more internally controlled a person was, I

reasoned, the more he would feel directly responsible for, and the

physical cause of, external events. Thus there would be less and less

opportunity for hitherto unrecognized means of interacting with the

environment, resulting in no place for PK with high internally

controlled people. (I am aware of a different reasoning, i.e. that

internally controlled Ss would feel so much in control of environmental

events that they might feel that they could also control such events via

their PK.) Secondly, the I-E scale has been used as a clinical tool

(very high scores can in some instances suggest that the individual

needs therapeutic help). The I-E scale could possibly help to screen out

those individuals who might need clinical assistance and therefore skew

the results on the various tests.

Only one study has explored whether high PK scoring individuals

differed on an I-E scale from low scoring individuals (Schmeidler et

al., 1976). Schmeidler et al. used Rotter's I-E scale but did not find

any significant difference. However, no information is provided about

the direction of the relationship. (Schmeidler et al. did not give any

rationale for their choice of Rotter's I-E scale.) I was interested in

exploring this further.

Nowicki and Duke (1974) attempted to overcome some shortcomings

that had been leveled at Rotter's scale which had been criticized for

its relationship with social desirability, for confounding different

types of locus of control and for difficult reading level. They



CHAPTER4 PAGE 160

published the adult Nowicki-Strickland Internal-External control scale

(ANS-IE). The ANS-IE was selected for the present experimentation (see

appendix B). The expected direction was that individuals scoring high on

the I-E scale (those who perceive themselves as relying on luck) would

tend to score high on a PK task.

In pilot experiment 2 the initial "fresh" seed for the PK computer

test "Synthia" was selected by E (i.e., E initiated the computer test)

in the beginning of the computer test before the test display came on

the screen. This was the same set-up of the pseudo-FNG as in pilot 1.

The same two rooms in the parapsychology laboratory were used as in

pilot 1, one for filling out questionnaires (the "questionnaire room")

and another adjacent sound-attenuated room for doing the computer test.

Procedure. When a subject attended the experimental session he was

greeted by E. E then gave the following instructions aurally and from

memory (and thus with minor modifications):

Aim: This experiment takes only about an hour. The first
aim of the experiment is to see if there is any connection
between three questionnaires and a computer test that measures
psychokinetic abilities. The second purpose is to attempt to
produce evidence for PK on this particular test, and thirdly
to see whether it matters if people receive feedback or not of
their PK scores while doing the test.

Questionnaires: The first questionnaire measures how
vivid your images are. The second one measures your general
attitude towards, and your prior experience of PK. The third
questionnaire measures whether you believe that you are the
cause of your own actions or whether you believe that luck or
chance determines to some extent what happens to you. What we
want to do later on, is to find out if there is any connection
between the results on the computer test and the scores on the
questionnaires.

Your scores on all tests will be held strictly
confidential. Your name will be removed from the
questionnaires and only an identity number will be kept. After
the session you will receive your results on a couple of
sheets of paper.

Computer test: Now, before we do the actual session, I
want to give you a demonstration of the computer test which is
supposed to measure psychokinesis. This is by no means a test
that can tell if you possess PK abilities in general. It only
tells how well you manage to do on this particular test. [A
demonstration of the computer test was given at this stage. E
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did the first half of the trials of the demonstration feedback
and the demonstration nonfeedback games. S completed the
remaining trials of both demonstration games.]

You are left to your own devices as to how to go about
trying to influence the test. You can use whatever strategy
you want to or no specific strategy at all. As an example, you
can think of the three non-target windows as dungeons, and the
preselected target box as a door to freedom. Receiving the
blue star signals that you managed to open the door and can
escape to freedom or marry a prince or a princess. Put your
own imagery into the test as you do when reading a book.

Pressing the space-bar: Pay special attention to the
space bar. If you press it and hold it down for a while, it
will generate many trials in a row. If you want to initiate
just one trial, just press the space-bar down and then
immediately release the pressure. If you get any particular
feeling, that you might get a hit after a hit, you can hold
down the space bar. Otherwise don't. If you hold down the
space-bar in order to select a few trials in a row, and it
comes to changing a target box, the computer will change the
target box and then keep on making the trials left comparing
its selection to the new target box. [A demonstration was
given on this point.]

Feeling ill: By all means, if you feel ill at some time
before or during the session, please let me know immediately,
so that we can make the proper arrangements. If you feel ill
and try to continue the session your results may perhaps not
give the right picture of your potential.

After explaining to S what the experiment was about and giving him

a demonstration of Synthia, E asked S if he wanted to proceed (nobody

declined the offer) . Next S was brought to the "questionnaire room"

where he filled out the WIQ and the VAIQ, followed by the GGPQ and

finally the I-E scale alone. When completed, S called E. Then E and S

went into the sound-attenuated room where E initiated the computer test

for him. The experimenter then left the sound-attenuated room leaving S

alone with the computer.

The subject did 80 trials on the computer test (40 trials in the

feedback and 40 trials in the nonfeedback version), without being

instructed to use any particular strategy. A break was taken (usually

about five minutes) after 40 trials during which E chatted with S. E

then initiated the other version of the test (thus calling a new "true"

seed for the pseudo-RNG).
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Half of the Ss always received feedback in the first half of their

sessions and none in the second half. The other half always obtained the

feedback in the second half of their sessions and none in the first

half. A flip of a coin decided whether the first S started with the

feedback version or the nonfeedback version of the computer test. The

second S started with the reverse order and the third S with the same

order as the first S, continuing to alternate.

When S had finished the PK trials, he called E who entered the

room. After the session S was asked to fill out the same post-session

general questionnaire as in pilot 1 (see appendix B). All subjects

received a printout of the PK computer test results and an

interpretation of their I-E scores (see appendix B).

Pseudo-RNG control runs. Two types of control random tests were run

on the pseudo-RNG: (i) Special test runs were done three times before

and five times after the experiment by using an algorithm that produced

1/2 million random numbers between 1 to 4 per run (see results in

appendix C). Overall chi-square (df=3) = 1.25 (p=.74) for the 8 runs,

(ii) I made a program that simulated pilot experiment 2. The simulated

experiment was run five times without Ss after the experiment showing no

significant deviation from chance (see results in appendix C).

Results

Forty Ss doing one session each contributed to a total of 3200

trials.

All scoring of questionnaires were double checked by Caroline Watt

(C.W.), who is a research assistant in the lab (the author did the

scoring and first checking). C.W. and the author double checked the

computer data files by comparing them with the raw data, such that E
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read each raw data point out loud followed by C.W. reading the relevant

computer entry out loud. The assistance of Cynthia Milligan (C.M.) is

also acknowledged. C.M. conducted some time-consuming calculations, fed

some of the data into the computer, and compared some of the raw data to

the computer data with the author by the same procedure which is

described above.

In an attempt to check for cheating by subjects, the cumulative

outfile (hidden under the name "autoexec.bat", see section 3.4) was

compared with the separated outfiles for each S. This comparison showed

that each separate outfile corresponded to an exact replica in the

cumulative outfile.

The WIQ and the VAIQ had no missing values, the GGPQ had one

missing value, and the I-E scale had two missing values.

Hypothesis 1. Both feedback and nonfeedback PK scores were slightly

above chance. The PK scores in" the feedback condition (hits=426,

MEE=400) of the computer test yielded z=1.50 (p=.067, 1-T). The PK

scores in the nonfeedback condition (hits=409, MTE=400) gave z=.52

(n.s., 1-T). (Combined PK score from both versions, total hits=835,

produced z=1.43, p=.076, 1-T.)

Hypothesis 2. Total scores from the computer test did not correlate

with combined questions 4, 6, 7, 8, 10, 11 and 12. This relationship

turned out to be in an opposite direction to that expected; Spearman

R(39) =-.26 (z=l.63, p=.098, 2-T) .

Hypothesis 3. Vivid imagery as rated on the WTQ and the VAIQ

correlated nonsignificantly with PK scores in the feedback condition;

Spearman R(39) = -.15 (z=.96, p=.34, 2-T) and Spearman R(39) - -.06

(z=.36, p=.72, 2-T) respectively. This hypothesis was therefore not

confirmed. A low nonsignificant relationship was obtained in the

expected direction for both scales, although essentially at chance for
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VAIQ.

Hypothesis 4. The difference in Interval Time (IT) between the

feedback condition (mean=6.06 sec.) and the nonfeedback condition

(mean=5.01 sec.) of the computer test was not significant on a Wilcoxon

test: T (N=40) = 404.000 (z=.08, p=.89, 2-T). IT was slightly higher in

the feedback version than in the nonfeedback version as expected.

Hypothesis 5a. For IT and feedback PK scores; Spearman R(39) = .18

(z=1.10, p=.14, 1-T). Thus increasing IT was correlated with more hits

in the feedback condition, as was expected, but not significantly so.

Hypothesis 5b. Spearman R(39) = -.31 (z=1.93, p=.051, 2-T) for IT

and nonfeedback PK scores. The hypothesis that decreasing IT would be

associated with more hits in the nonfeedback condition was nearly

confirmed.

Post-hoc analysis of questionnaire data. The sheep-goat scale (made

out of the two first questions of the GGPQ by summing up each individual

score, resulting in a scale with a theoretical range being 0-6)

correlated highly with the total PK score; Spearman R(39) = .57 (z=3.58,

p=.0006, 2-T). Questions 1 (whether people thought that PK existed) and

2 (whether people thought that others could demonstrate PK) both

produced a positive significant relationship with the total PK scores;

Spearman R(39) = .62 (z=3.89, p=.0003, 2-T) and Spearman R(39) = .47

(z=2.91, p=.004, 2-T), respectively. Apart from the two sheep-goat

questions only question 15 (whether people had previously had any PK

experience) correlated significantly and in the expected direction with

total PK score; Spearman R(39) = .36 (z=2.24, p=.02, 2-T) . Although some

other questions on the GGPQ were in the expected direction, they were

not significant.

The I-E scale did not correlate significantly with the total PK
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scores; Spearman R(39) = .20 (z=1.23, p=.22, 2-T). This relationship

was, however, in the expected direction (which was that the more

external a locus of control S has, the higher a PK score will result).

The WIQ correlated significantly with the total score on the GGPQ;

Spearman R(39) = -.45 (z=2.81, p=.0052, 2-T). The more vivid

visual-imagery reported by s/ the higher he tended to score on the GGPQ.

The total GGPQ score did not correlate with the total PK score; Spearman

R(39) = -.06 (z=.36, p=.72, 2-T) . WTQ correlation with nonfeedback PK

score was at chance; Spearman R(39) = .06 (z=.40, p=.69, 2-T).

Post-hoc analysis of PK scores. A nonsignificant decline effect was

noticed in PK scores between the first half (first 20 trials) and the

second half (last 20 trials) in both games (the first game and the

second game in the session) . For the first game there were 211 hits in

the first half, but 207 hits in the second half. For the second game

there were 215 hits for the first half, but 202 hits in the second half.

Correlating session number with total PK score showed a nonsignificant

decline effect from session 1 to 40; Spearman R(39) = -.12 (z=.75,

p=.46, 2-T).

Did it affect the PK score when the space-bar was held down to

produce many trials in a series? For the feedback version when IT was 0

(occurring when the space-bar was held down) then the mean PK score

divided by the mean number of trials was .23. When IT was greater than

0, the mean PK score divided by the mean number of trials was .27. For

the nonfeedback version when IT was 0 then the mean PK score divided by

the mean number of trials was .29. When IT was greater than 0, mean PK

score divided by the mean number of trials was .25. These differences

are clearly nonsignificant, which suggests that holding down the

space-bar in order to initiate many trials in a row does not affect the

PK score.
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Changes made after pilot study 2. After the session, some subjects

complained about the two experimental rooms being formal, barren and

cold on the post-session questionnaire. As a result, a few flowerpots

were placed in both rooms and posters put on the walls. A book case was

set up and popular book about psi phenomena were placed in the shelves.

Discussion

Main predictions. None of the predictions was confirmed. The

feedback scores marginally approached significant deviation from mean

chance expectation at the 5% criterion level (p<.05, 1-T). The

hypothesis that decreasing IT is associated with more hits in the

nonfeedback condition was nearly confirmed.

This study employed a same-subject design. This type might favor

so-called differential effects or "preferential effects" (Rao, 1966,

p.123 ff), or more traditionally within psychology, "task-juxtaposition"

effects. Possible consequences could include order effects. Combining PK

results for both orders (feedback-nonfeedback and nonfeedback-feedback)

could therefore distort the meaning of the results of this work. When

combining results for the two orders of the study, we must do

statistical analyses to ascertain that the effects of these two orders

of testing are comparable. Only such analyses can justify pooling

results across these two orders. This is important because it is

reasonable to suppose that the psychological consequences (including,

possibly, the satisfaction) of having a nonfeedback condition prior to a

feedback condition may be different than those of having nonfeedback

following feedback.

This can be tested by comparing PK scores of those who got the

feedback version first to those who got the nonfeedback version first,
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assuming that the order in which subjects were tested is random or at

least unbiased. PK scores in each condition (feedback and nonfeedback

version PK scores) were subject to a Mann-Whitney U Test that involves

one independent variable (whether the feedback or nonfeedback game was

played first) . In both versions, the means for those who got the

feedback first were slightly higher than the means for those who

received the nonfeedback first. These differences were not at all close

to being significant (see details in table 4.2). Therefore, Ss' PK

performance was not affected by which version of the computer test came

first. Assuming that an experimental manipulation of pooling feedback

and nonfeedback PK scores is of no serious consequence, analyses such as

those already presented using total PK scores can be justified.

Post-hoc effects. On the face of it we would expect PK performance

to be associated positively with more "mental preparation". That is,

more time spent on "wishing / willing" should result in higher PK

scoring. The assumption here is that realtime effort matters which is

probably debatable when pseudo-FNGs are used. The data from pilot

experiments 1 and 2 suggest a nonsignificant trend in that direction for

the feedback version, but a reverse relationship for the nonfeedback

version. Looking at the expected direction in the feedback version, we

can ask if IT is higher when Ss get hits compared to misses. The mean IT

when Ss got a hit in the feedback version was- 6.59 sec. The mean IT when

Ss got a miss in the feedback version was 5.82 sec. Albeit in the

expected direction the difference was not significant according to a

Wilcoxon test: T (N=40) = 308.000 (z=1.37, p=.17, 2-T). Nothing

conclusive can be drawn from this analysis and further experimentation

has to decide if the effect is real, with live RNGs included.

Only four Ss reported on the post-session questionnaire not having

used any strategy at all. Thirty-six Ss reported having used a strategy
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of some sort. Those who reported using a strategy often changed from one

strategy to another. Reported strategies ranged from relaxation,

concentration and relaxed meditative approach, commanding the computer

to produce hits, talking in a friendly way to it, asking it to work - to

watching light spots on the screen and mediumistic communication with

controls. This seems to suggest that most subjects presented with a PK

task (without instructions to use a particular strategy), try out

various strategies in their attempt to be successful on the task.

Was there any evidence that VAIQ was measuring imagery? A high

relationship between the WIQ and the VAIQ was found, thus yielding some

evidence for the validity of the VAIQ; Spearman R(39) = .54 (2=3.391,

p=.00l, 2-T).

The WIQ-GGPQ correlation suggests that more vivid visualizers

(lower scores) may score higher on the GGPQ (higher scores). This

indicates that vividness of visual-imagery may somewhat be connected

with a general positive attitude towards PK, as measured by the GGPQ.

Weiner (1982b) reported a similar connection. She found a positive

relationship between belief in, and experience of PK as measured by a

questionnaire, and preference for reliance on imagery processes in daily

life; r(28) = .60 (pc.OOl, 2-T). No relationship between belief in PK

and reliance on verbal processes was found; r(28) = .07 (n.s.). Weiner

used the Individual Differences Questionnaire (IDQ) to measure a

person's reliance on imagery and verbal processes in daily life. We do

not know, however, what sort of questions her PK questionnaire included.

The connection between preference for visual (as opposed to verbal)

cognitive processes as measured by IDQ and PK performance on a visual PK

task was, however, not demonstrated in an earlier experiment (Weiner,

1982a).
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The relationship between the I-E scale and the PK scores was in the

direction expected, i.e. higher rated external locus of control may be

associated with higher PK scores. As this relationship was not strong

enough to produce significance, any discussion must await further

experimentation to decide if it is real or not.

Although the IT was slightly higher in the feedback condition than

in the nonfeedback condition the difference was not significant. In

general, this confirms the findings from pilot experiment 1 that

feedback (compared to absence of feedback) does not seem to have any

significant effect on mental processes that can be detected by IT.

However, we must note that the nonsignificant trend is again in favor of

the feedback condition (taking a slightly longer time to conduct than

the nonfeedback condition).

The only strong post-hoc finding was that of the sheep-goat effect.

The sheep-goat relationship has not been unambiguously demonstrated in

PK research (see table 4.1) . Pilot experiment 2 suggested that people

who reported that they accepted the possibility of PK did better on the

PK task. To some degree, this confirms Weiner's (1982a) finding where

she obtained a relationship between belief and PK performance; r(ll) =

.72 (p<.005, 1-T). As this relationship was not a major prediction, and

in the light of the number of analyses executed, further research has to

be carried out to determine if it can be replicated. The sheep-goat

effect, if real, is also of interest insofar as the outcome of a run was

already determined before the subject made the "PK effort". The sequence

of pseudo-random numbers that Ss were attempting to influence was

initiated by E. By starting the test, E selected the "fresh" seed that

determined a fixed pseudo-random sequence of 40 numbers. However, the

first one to observe the pseudo-random sequence was the subject. If

there is a relationship between Ss' belief in PK and actual performance
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on a PK test, Schmidt's (e.g. 1982) quantum collapse model would predict

that it would show up irrespective of who initiated a pseudo-random

sequence responsible for the PK target selection, as long as the Ss were

the first observers of the result (see "Example of a prediction" in

section 3.6).

4.4 PILOT EXPERIMENT 3

Irrtrodnction

Because of difficulties at the parapsychology laboratory in

obtaining a live random source for the computers, the project expanded

into more scrutiny of FNGs than originally planned. An additional pilot

study was brought into this project because of concern ahout the

pseudo-RNG that was used in pilot studies 1 and 2. Selecting only one

"fresh" seed at the moment of initiation of the computer test after

which a sequence of 40 random numbers is determined seemed to provide

psi with unnecessarily few opportunities to operate. Pilot study 3 was

conducted on 9-11 December, 1987.

A different way of producing random numbers from the set-up in

pilot experiments 1 and 2 was figured out at this stage, i.e. by

selecting a "fresh" initial seed between individual trials via the

RANDOMIZE TIMER statement. In that way the pseudo-RNG would simulate a

live source RNG where, for the generation of each random number, there

is real time "opportunity" for PK. However, the authors of the W-H

pseudo-RNG warn against selecting a new "fresh" seed other than by the

call of the algorithm each time a random number is chosen (Wichmann &

Hill, 1982, p.189). They did however not say why. One way of testing the

authors' warning is to run extensive tests on the randomness of the W-H



CHAPTER4 PAGE 171

pseudo-RNG by having the RANDOMIZE TIMER statement selecting all seeds

(i.e. a new seed for each trial) . I tested the W-H pseudo-RNG with this

type of a set-up by making a program that simulates the exact procedure

of experiment 2. By having a random time interval between selecting the

"fresh" seeds Wichmann and Hill's warning appeared not to be relevant to

my usage. (The original raw data seems to be missing of these tests. My

notes, that I kept as I went along, say that the results were promising,

and that when the experiment was run repeatedly in the absence of Ss

with a random time interval between selection of seeds it seemed to

result in chance scores.)

In order to distinguish between the two set-ups of the

Wichmann-Hill pseudo-RNG, the one used in pilot experiments 1 and 2 was

hereafter referred to as pseudo-RNGl. Pseudo-RNGl has only one "fresh"

seed selected at the moment of initiation of the computer test, after

which all random numbers are determined via the algorithm. The set-up

described above (with a "fresh" seed for each trial) was referred to as

pseudo-RNG2.

Specific purpose. I wondered whether pseudo-RNG2 was somehow more

"susceptible" for psi influences than pseudo-RNGl, if already tested

relationships would still show the expected direction (thus implying

that the pseudo-RNG set-up did not matter), and if there would be any

striking difference between the two set-ups of the pseudo-RNG. In order

to find out, it was decided to run one additional pilot study before

doing a preliminary experiment on visual-imagery training. No

predictions were made, but the following analyses were to be conducted:

(i) correlations of PK scores with the sheep-goat scale, question 15 on

the GGPQ, IT, the WIQ and the VAIQ, and (ii) comparisons of PK score

and IT measurements obtained on this occasion with an earlier

measurement of these two variables with the same Ss.
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Method

Subjects. A pre-determined number of 10 Ss participated (6 M and 4

F; aged 23-56 yr.; mean age = 35), drawn from the research staff at the

parapsychology laboratory and friends of the experimenter. Eight of the

Ss had participated in pilot experiment 1 and two Ss came from pilot

experiment 2. Those two were going abroad and would not be available for

the first visual-imagery experiment. It would have been ideal to test

all ten Ss from the first pilot study (because they would have had the

same time interval between studies, same environment, same form of the

questionnaires etc.). Unfortunately, two of those Ss were out of the

country at the time.

Apparatus. Three questionnaires were used: the WIQ, the VAIQ and

the GGPQ. Everybody took the WIQ and the GGPQ for the second time. The

two experimental rooms previously used for experimentation were used.

The computer test, Synthia, was used to measure PK. The selection

of the initial "fresh" seeds was changed such that for every trial a new

"fresh" seed was automatically generated by the Synthia program based

upon the RANDOMIZE TIMER statement. These seeds were then processed by

the W-H algorithm to produce the trial decisions. New initial "fresh"

seeds via the RANDOMIZE TIMER were also selected for which boxes were to

be target boxes for each of the four 10-trial sequences. This meant that

S's exact timing when pressing the space-bar for the next trial was the

key event in what random number was generated.

Procedure. The same procedure was used as in pilot experiment 2.

The subject started by answering the WIQ, then the VAIQ, followed by

the GGPQ after which he did two sessions of 40 trials each on the

computer test with a break in between. E came in during the break. The
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first S had a random selection {a flip of a coin) of whether he would

start with the feedback or the nonfeedback version of the computer test.

The second S had the reversed order to the first S, and so forth.

Pseudo-RNG control tests. Tests of randomness were run before,

during and after the experiment (see results in appendix C) . (1) For 5

runs each containing 1/2 million random numbers (p=l/4), the overall

chi-square (df=3) = 6.25 (p=.10, 2-T), which although nonsignificant is

quite close to being significant. (2) However, for 17 runs of simulation

of the experiment, without subjects but with a random time interval

between each trial, produced no significant study at the .05 level

(2-T) . Thus, I concluded that the pseudo-RNG behaved in a random manner.

Results

Total PK scores (total hits=208, M2E=200) yielded z=.65 (n.s.).

Scores in the feedback version (hits=100) showed z=0.00. Scores in the

nonfeedback version (hits=108) yielded z=.92 (n.s.).

Questionnaire data. The sheep-goat scale (questions 1 and 2

combined) produced a nonsignificant positive correlation with the total

PK score; Spearman R(9) = .37 (z=l.ll, p=.27, 2-T). Question 15 on the

GGPQ correlated nonsignificantly with the total PK score; Spearman R(9)

= .41 (z=1.24, p=.21, 2-T) . With a similar sample size to pilot 2

(n=40), both these relationships could perhaps have reached

significance.

Lower scores on the WIQ and the VAIQ (better visualizers and

audiolyzers) correlated nonsignificantly and negatively with higher PK

scores in the feedback condition; Spearman R(9) = -.41 (z=1.24, p=.21,

2-T), and Spearman R(9) = -.41 (z=1.22, p=.22, 2-T), respectively. This

was in the expected direction. The correlation between the WIQ and the

VAIQ scores produced Spearman R(9) = .66 (z=1.98, p=.045, 2-T). The WTQ
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scores correlated nonsignificantly and positively with total GGPQ score;

Spearman R(9) = .32 (z=.95, p=.35, 2-T).

Interval Time. Spearman R(9) = -.42 (z=1.26, p=.20, 2-T) for IT and

PK scores in the nonfeedback condition. Spearman R(9) = -.26 (z=.78,

p=.44, 2-T) for IT and PK scores in the feedback condition. The

difference in Interval Time (IT) between the feedback condition

(mean=5.16 sec.) and the nonfeedback condition (mean=4.49 sec.) on the

computer test was not significant although still in the expected

direction, Wilcoxon test: T (N=10) = 20.000 (z=.76, p=.45, 2-T).

Feedback vs. nonfeedback first. Those who got the feedback version

first obtained a feedback PK score mean of 10.20. Those who got the

nonfeedback version first obtained a feedback PK score mean of 9.80. The

difference was not significant (Mann-Whitney test: U = 11.000, z=-.31,

p=.75, 2-T). Those who got the feedback version first obtained a

nonfeedback PK score mean of 10.40. Those who got the nonfeedback

version first obtained a nonfeedback PK score mean of 11.20. The

difference was not significant (Mann-Whitney test: U = 10.500, z=-.42,

p=.68, 2-T).

Comparison with prior PK scores. The eight Ss coming from pilot

experiment 1 did only 60 trials on the computer test per session. The

two Ss coming from pilot experiment 2 did 80 trials per session. To make

all PK scores identical they were changed into z-scores. Ss' previous

z-scores (previous PK results) correlated negatively with their present

z-scores (present PK results); Spearman R(9) = -.27 (z=.80, p=.43, 2-T).

Ss' prior PK scores were higher than PK scores obtained on the second

occasion. The difference between PK scores on the two occasions was not

significant, Wilcoxon test: T (N=10) = 26.000, (z=.15, p=.85, 2-T).

Comparison with prior IT. Interestingly, prior IT correlated
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significantly with present IT; Spearman R(9) = .72 (z=2.16, p=.03, 2-T).

This relationship was mainly due to high consistency in prior IT and

present IT in the nonfeedback version; Spearman R(9) = .82 (z=2.46,

p=.01, 2-T). Prior IT and present IT in the feedback version produced;

Spearman R(9) = .41 (z=1.22, p=.22, 2-T).

Discussion

No effect related to PK performance was significant.

The idea that increasing IT may correlate with more hits in the

feedback condition was not confirmed. With pseudo-RNG2 this relationship

turned out to be in the opposite direction. The correlation between

prior PK score (z-score used) and prior IT for the feedback version

yielded; Spearman R(9) = .70 (z=2.10, p=.034, 2-T), and for the

nonfeedback version; Spearman R(9) = -.22 (z=.67, p=.51, 2-T). This

shows that with pseudo-RNGl hits increased significantly with increasing

IT in the feedback version (see details in table 4.3). This also

suggests that the negative correlation obtained in the present study

between feedback PK score and IT was not due to selection of individuals

who had previously produced such a negative effect.

Comparison of prior and present IT suggests that the time which Ss

use between trials in the feedback version did not change very much from

one study (or a pseudo-BNG) to another. Further indication that IT did

not change much from the first occasion to the second, with 4-5 months

interval and different pseudo-RNGs, is given by the comparison of

present and prior IT: (a) Feedback version. The average IT between

trials in the present study was 5.16 sec. The average IT between trials

on the previous occasion was 5.45 sec. (b) Nonfeedback version. The

average IT between trials in the present study was 4.49 sec. The average

IT between trials on the previous occasion was 4.65 sec. (See table
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4.3.)

The significant correlation between VAIQ and WIQ adds further to

the validity of the VAIQ. The WIQ correlation with the total GGPQ score

showed a direction contrary to that anticipated. More vivid imagery was

expected to be connected with a more positive attitude towards and prior

experience of PK. (I did not compare Ss' prior WIQ and GGPQ scores

since of the 10 Ss participating in pilot 3 only 2 Ss, those who came

from pilot 2, completed the identical WIQ and GGPQ versions on both

occasions. The 8 Ss coming from pilot 1 did somewhat different versions

of the GGPQ and WIQ.)

Those who got the feedback version first did not differ

significantly in PK scores of the two versions of Synthia from those who

got the nonfeedback version first. Again this implies that it did not

matter which version of the computer test came first.

The nonsignificant decline in PK scores between the first and

second occasions may reflect a decline effect rather than any difference

due to the two pseudo-FNG setups (see table 4.3). We do not know either

way. The third pilot study was done some time after Ss had been tested

on the computer test when it employed pseudo-RNGl. If properly done half

of the group should get the pseudo-RNGl version first whereas the other

half would get the pseudo-RNG2 version first. Furthermore, S should have

done the feedback and the nonfeedback versions reversed with his prior

sequence.

In conclusion. As already mentioned, pilot 3 was unanticipated in

the sense that it had not been planned as a part of the thesis. However,

it -was decided to conduct it because of concern about the set-up of the

pseudo-RNG. As far as I can see, the two pseudo-RNGs do not differ in

any striking manner, with the exception of the correlation of IT and PK
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score in the feedback version: IT correlated positively with PK scores in

the feedback version with pseudo-RNGl, but negatively with pseudo-RNG2. In

conclusion, there was no striking advantage in using pseudo-RNG2.

4.5 OVERALL SUMMARY AND DISCUSSION

By and large, what seems to dominate the three pilot experiments are

nonsignificant results related to psychokinesis.

A general attitude towards PK as measured by the combined question

score of the GGPQ does not seem to be connected with PK performance as

measured by Synthia. Vividness of auditory imagery as measured by the VAIQ

is neither correlated with feedback nor nonfeedback PK scores according to

the data. Some validity of VAIQ has been demonstrated as it correlates

significantly with the WIQ. The data suggests that Ss doing the computer

test on two occasions seem to spend about the same average time between

trials on both occasions even when there are 4 to 5 months between the

sessions. It was somewhat a surprise to me how short a time Ss spent

between trials, approximately 5 seconds. I expected Ss to spend some time

on exerting their PK effort on each trial.

During pilot studies 1-3 the two experimental rooms had been made

comfortable, basic instructions had been formed, the PK computer test had

been developed and refined, two versions of the W-H pseudo-RNG had been

tested and prepared and the first subjects had been screened and lined up.

Apart from preparing the environment and pseudo-RNGs and so forth, the

main ideas related to the PK computer test resulting from the three pilot

studies are five suggestive trends, all of which show consistency: The

Sheep-Goat scale and question 15 on the GGPQ correlate positively with

total PK score
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(see summary in table 4.4). The WIQ score correlates negatively with

the feedback PK score (see summary in table 4.4). IT is slightly higher

in the feedback version than in the nonfeedback version and decreasing

IT is slightly associated with more hits in the nonfeedback condition

(see summary in table 4.5). In fact, pilot study 3 (in which pseudo-RNG2

was used to generate the PK targets) confirms pilot studies 1 and 2

(where pseudo-FNGl was used to generate the PK targets) in all five

cases.

Only the PK correlation with the sheep-goat scale and question 15

of the GGPQ results merit discussion at this stage. Otherwise, too much

weight will be given in the discussion to the importance of

nonsignificant trends. Neither effect was formally predicted and no

attempt was made to control for Type I Error. We must therefore await

further experimentation in order to determine if they can be considered

valid or not. If results from these two and the other predictors turn

out significant in further experimentation, however, they will be

discussed further.

Sheep-Goat scale. The results suggest a possible relationship

between belief in PK and PK performance. The sheep-goat scale correlated

significantly with the total PK scores in pilot experiment 2; Spearman

R(39) = .57 (z=3.58, p=.0006, 2-T). This indicates that higher

self-rated opinion of the existence of PK may be connected with actual

performance on a PK test (see table 4.4) . This correlation was in the

right direction, albeit nonsignificant, in pilot experiments 1 and 3. It

is important to note, however, that most of the Ss in pilot 3 had also

been in pilot 1.

The PK score correlation with the sheep-goat scale in all three

pilot studies was solely done with degree of "sheepness". We can,
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however, term those who scored between 0-3 as goats and 4-6 as sheep.

According to this classification there are relatively few goats in the

subject pool (one goat in pilot 1; six goats in pilot 2; one goat in

pilot 3). The low ratio of goats present is probably due to selecting

subjects via advertisements. I would suggest that if properly tested for

the sheep-goat effect, an unselected group of subjects would produce a

larger goat group and therefore a better sample.

Prior experience of PK. Question 15 on the GGPQ (whether people

think they have had any PK experience) shows a positive correlation with

total PK score (see table 4.4). In pilot experiment 2 this relationship

was significant (z=2.24). In pilot experiment 3 it was not (z=1.24).

Looking back at the results from pilot experiment 1, this question

correlated nonsignificantly but in the expected direction with total PK

score; Spearman R(9) = .37 (z=.83, p=.41) . This effect is worth looking

at in future experimentation. One can argue that given large enough

sample sizes in pilots 1 and 3, the sheep-goat effect and question 15 on

prior experience of PK could have reached significance.

Interval Time. The use of time measurement such as reaction time

(rt) or interval time (IT) has been minimal in parapsychology. Since the

corrpletion of the pilot studies four studies in parapsychology making

use of time measurements have come to my attention. Van de Castle (1958)

used reaction time to measure spontaneity. He measured the quickness

with which S responded as he presented each Rorschach card in a standard

Rorschach administration setting. He found that for Ss with an average

reaction time of under ten seconds, 10 out of 15 scored above chance on

a PK task. For Ss with an average reaction time of longer than ten

seconds, 10 out of 14 scored below chance. In this case the rt

measurement is taken on a separate task from the PK one and may be quite

irrelevant to our usage of IT. The finding regarding speed of responding
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has been reported in ESP work by Stuart et al. (1947). They found that

for the overall length of time it took Ss to make response drawings to

an ESP stimulus, the fast drawers scored above chance and the slow

drawers scored below chance. (The Stuart et al. report does not mention

whether the above chance scores of fast drawers, the below chance scores

of the slow drawers, or the difference between the two groups were

significant.)

Hines, Lang and Seroussi (1987), dissatisfied with ESP research

depending almost exclusively on measures of accuracy, argued that such

measures are much less sensitive than reaction time (rt) measures. They

described the use of a reaction time paradigm in the investigation of

ESP. Hines et al. modified a lexical decision task (Shoben, 1982) by

presenting a letter string (e.g. "DOOR") to one subject, the "sender."

Four hundred milliseconds (ms) later they presented either the same or a

different letter string to a second subject, the "receiver." They

argued, that if semantic priming can occur via ESP, then the receiver's

rt should be faster when the sender has 400 ms previously processed the

same letter string. Hines et al. concluded that their results did not

demonstrate any evidence for an ESP priming. In a second paper Hines and

Dennison (1989) reported two studies with a similar design making use of

rt as a measure of ESP. In both studies they reported failure to find

evidence for ESP.

The two Hines ESP studies can probably not be considered relevant

to the present PK studies, even if one assumes a close link between the

ESP and the PK function (e.g. by interpreting RNG results in terms of

precognition as the IDS model proposes). The Hines studies used rt to

measure the presence or absence of ESP, whereas IT is used to make

inferences about possible mental processes behind PK/psi. Thus only the
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Stuart et al. (1947) study would be potentially relevant here, assuming

that precognition is responsible for FNG findings. Our nonsignificant IT

trends for the nonfeedback condition are in line with Stuart et al.,

i.e. the less time Ss take on the psi task the higher scoring will be.

Before speculating more about this potential effect I prefer to proceed

cautiously and await further confirmation about the validity of this

trend.
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TABLE 4.1

Reported PK sheep-goat studies. For the Nash, Dale and Van de Castle studies,
"mean" stands for "mean PK score".

The S-G Relationship Results Questions

Nash Sheep n=6 Goats n=3 Difference Do you belief that PK is a
1946 mean=4.43 mean=4.34 between scientific fact?

chance=4 chance=4 groups n.s.

Dale Sheep n=41 Goats n=13 Difference Do you think that there is any
1946 mean=4.12 mean=4.18 between possibility that you can

chance=4 chance=4 groups n.s. influence the dice as they
roll down the chute?

Van de Sheep n=13 Goats n=9 Difference Do you accept the theoretical
Castle mean=4.12 mean=4.03 between possibility that PK might
1958 chance=4 chance=4 groups n.s. exists?

Mischo No significant relationship between a "attitude toward PK"
& Weis questionnaire scores and PK scores. No information is provided
1973 about the nature of the PK questionnaire.

Weiner "Persons with less strong beliefs in PK" scored significantly above
1979 chance (pc.Ol, 2-T), although not significantly higher than "high

sheep." No further information is provided.

Weiner r(ll)=.72
1982a

Weiner r(26)=-18
1982b

p<.005
1-T

Question(s) about belief in PK.
No further information given.

Negative Question(s) about belief in PK.
and n.s. No further information is
correlation provided.
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TABLE 4.2

Comparison of PK scores from those who got the feedback test first (n=20) and
those who got the nonfeedback test first (n=20) in pilot experiment 2.

Feedback version first Nonfeedback version first

Feedback hits = 218 hits =208
PK scores MCE = 200 MCE = 200

mean = 10.90 mean = 10.40
Mann-Whitney test: U = 179.500, z=-.56, p=.59, 2-T

Nonfeedback hits = 209 hits = 200
PK scores MCE = 200 MCE = 200

mean = 10.45 mean = 10.00
Mann-Whitney test: U = 185.000, z=-.41, p=.69, 2-T

Total PK hits = 427 hits = 408
scores MCE = 400 MCE = 400

mean = 21.35 mean = 20.40
Mann-Whitney test: U = 169.000, z=-.84, p=.41, 2-T

TABLE 4.3

Comparison between present and prior results of Ss in pilot experiment 3. All
p-values are 2-T.

Feedback
version

Nonfeedback
version Total

Present scores hits=100 (0%)
trials=400
z=0.00 (n.s.)

hits=108 (8%)
trials=400
z=.92 (n.s.)

hits=208 (4%)
trials=800
z=.65 (n.s.)

Prior scores hits=87 (8.8%)
trials=320
z=.90 (n.s.)

hits=83 (3.8%)
trials=320
z=.39 (n.s.)

hits=170 (6.3%)
trials=640
z=.91 (n.s.)

Present IT 5.16 sec. 4.49 sec.

Prior IT 5.45 sec. 4.65 sec.

Present corr.
for PK hits & IT

rs = -.26
z=.78 (p=.44)

rs = -.42
z=l.26 (p=.20)

Prior corr.
for PK hits & IT

rs = .70
z=2.10 (p=.034)

rs = -.22
z=.67 (p=.51)
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TABLE 4.4

Summary of Spearman Rho correlation coefficients (rs) between PK hits and
scores on scalar instruments. For WIQ Spearman R is correlated with feedback
(^) PK score. For the PK and sheep-goat scale (S/G scale) correlation, the
total sum of point-score was used (the range being 0-6) .

WIQ-VAIQ

rs=.54
z=3.39**

rs=.66
z=l.98*

S/G-PK WIQ-PKf Q15-PK

Pilot 1 rs=.14 rs=-.003 rs=.37
n=10 N\\ J* O z=.009 z=.83

Pilot 2 rs=.57
\

rs=-.15 rs=.36
n=40 z=3.58** z=. 96 z=2.24*

Pilot 3 rs=.37 tHVIIICO rs=.41
n=10 2=1.11 z=l.24 z=1.24

* p<.05, 2-T
** P<.01, 2-T

TABLE 4.5

Interval time (IT) measurements for pilot experiments 1, 2 and 3.

Feedback version Nonfeedback version
Mean IT Corr. between Mean IT Corr. between
in sec. PK hits & IT in sec. PK hits & IT

Pilot 3.78 rs = .57 3.53 rs = -.18
expm.l z = 1.72 z = .55

p = .08 (2-T) p = .59 (2-T)

Pilot 6.06 rs = .18 5.01 rs = -.31
expm.2 z = 1.10 z = 1.93

p = .135 (1-T) p = .053 (2-T)

Pilot 5.16 rs = -.26 4.49 rs = -.42
expm.3 z = .78 z = 1.26

p = .44 (2-T) p = .20 (2-T)
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CHAPTER FIVE

EXPERIMENT 4: FIRST IMAGERY TRAINING STUDY

5.1 INTRODUCTION

Experiment 4 started on 17 February and lasted until 19 May 1988.

It was one of the two major experiments in my thesis. It was designed to

investigate further the findings from experiments that have explored and

compared process-oriented imagery strategy (PO) and goal-oriented

imagery strategy (GO) in the production of extrachance PK scoring (e.g.,

Levi, 1979; Morris et al., 1982; see also section 2.5). Previous

visual-imagery PK studies suggested a pattern summarized in the end of

section 2.5, i.e., GO may produce above chance results, and be

associated with higher PK scoring than PO under feedback conditions,

whereas in the absence of feedback PO may possibly do better than GO.

The main aim of the present study was to attempt to replicate these

findings and furthermore, to extend the PK imagery research and explore

the possibility of using these visual-imagery strategies as methods of

training PK ability.

In experiment 4, PO is aimed at visualizing a process in which

energy builds up inside the body and then is sent into the device (see

instructions in section 5.3). GO is aimed at visualizing the

trial-by-trial feedback provided for hits only (see instructions in

section 5.3). I tried to keep the descriptions of the two visual-imagery

strategies, GO and PO, as close as possible to the original descriptions

reported in Morris et al. (1982) and Levi (1979).

In experiment 4 I decided to introduce a variation of the GO

imagery, termed "end-oriented imagery strategy" (EO) . EO is aimed at

visualizing a preferred outcome / result at the end of each session
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(i.e., visualization of end-of-session feedback). The exact instructions

for EO are presented in section 5.3. The reason why EO can be seen as a

representative of GO is that in both strategies Ss are engaged in

visualizing a goal which is the result of being successful. In both

instances Ss are to visualize feedback which is provided when they are

successful at the PK task. Instead of selecting strategies that are

dissimilar, the EO strategy is introduced because of its similarity with

GO. In order to carry research on GO one step further one can ask if the

nature of the goal matters. Does visualizing success after trials

(trial-by-trial feedback) as in GO or after the session (end-of-session

feedback) as in EO make any difference? To the best of my knowledge

previous visual-imagery PK research has not explored visualization of a

goal which is simply a successful session.

A 3x2x2 mixed factorial design (imagery strategy, feedback

assignment and pseudo-RNG condition) was used in which each participant

was assigned to practise one of the three visual-imagery strategies.

Half of the trials in each session were conducted with feedback and the

other half without feedback. The feedback and the nonfeedback trials

were each done with two different set-ups of the pseudo-FNG. Each

participant took part in six sessions overall, approximately one week

apart, to practise his particular strategy and to be tested on the PK

computer test Synthia.

5.2 PREDICTIONS

The following pre-planned hypothesis were the major points of

importance of experiment 4:

HI Since psychic functioning with RNGs has been obtained
frequently in experiments in the past and we have screened for
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positive scoring Ss in pilot experiment 2, we expect to
produce overall evidence for PK in this experiment.

H2 There will be a statistically significant difference in PK
scores (combined score for all 6 sessions) between PO and GO
in favor of the latter strategy in the feedback condition.
This follows from the prior research of Morris et al. (1982)
and Levi (1979) .

H3 EO will yield significantly higher scoring than PO in the
feedback condition. This is a logical inference if we see EO
being a variation of GO. The combined PK score for all 6
sessions will be used for this analysis.

H4 In the absence of feedback PO will result in higher PK scores
than (a) GO and (b) EO. This is a suggestion from Levi (1979).
The combined PK score for all 6 sessions will be used.

H5 There will be not be a decline effect: Ss' between-session
scoring will not decline over time. This seems to follow from
the research of Nanko (1981). Combined PK scores from sessions
1-3 will be compared with combined scores from sessions 4-6
for each strategy. (If training works, we would expect either
an incline or stabilization of scores if they were initially
high. I wanted to look at the two alternatives and in both
cases I expected sessions 4-6 especially to be above chance.)

H6 Cognitive predictions: (a) The Interval Time (or IT, being
time measured in hundredths of a second between trials) for PO
will be longer than for GO (feedback and nonfeedback IT
combined). (b) IT will be shorter in the first session than in
the last session for all three strategies combined.

The reason for prediction 6a is basically that, prima facie, the

instructions seem to ask Ss to indulge in a longer process in PO than in

GO. This prediction is a logical inference from research on mental

rotation within the field of cognitive psychology. For instance, Kosslyn

(1975) had his Ss imagine different sized animals. He found that the

size of an animal had no effect on response latency. The only factor

affecting such times was the size of the image that was being

constructed. More time was required to construct large images of any

animal being imaged than was required for small images. Furthermore,

Kosslyn, Ball and Reiser (1978) asked subjects to engage in mental

travel, in which they memorized the map of a fictitious island, that had

several landmarks (a beach, a rock etc.). When subjects engaged in a
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mental scan from one point on the map to another the reaction time

increased as the distance between the points increased. The mental

travel studies have been interpreted as showing that, just as some time

is required to shift our gaze when looking at different parts of an

external stimulus, some time is also required to shift the gaze of our

"mind's eye".

Prediction 6b is based on the assumption that because of practice

the imagery strategies will take less time. It seems logical to assume

that if Ss speed up their imagery they will do so in all three imagery

conditions. Practice could for instance result in more familiarity with

the strategies. Familiarity seems to be no hindrance to mental rotation

(for example in rotating the letter "R") . Moreover, familiarity with the

stimuli seems to enhance the speed at which the rotation takes place

(Cooper & Shepard, 1973).

H7 Feedback prediction: IT will be lower in the nonfeedback tests
than in the feedback tests..This suggestion follows from the
three pilot studies. (If such is the case, we can argue that
feedback evokes some extra mental processes.)

H8 RNG prediction: For pseudo-RNGl, hits will correlate
positively with higher IT in the feedback version, whereas in
the nonfeedback version hits will correlate negatively with
higher IT. When using pseudo-RNG2 IT will correlate negatively
with hits in both versions. This prediction is based on prior
results from the pilot studies.

A copy of the predictions was left with Robert Morris (R.M.) and

laboratory manager, Deborah Delanoy (D.D.). At this stage, there was no

group without a strategy (control). The reasons were as follows: (i)

This was preliminary research. First of all I wanted to explore if the

strategies yielded any extrachance scoring. If results were obtained,

then an appropriate control could be placed in the final study. In a

sense one can say that chance scores are the control condition to which

each group is compared, (ii) I wanted to be able to expect all Ss to do



CHAPTERS PAGE 189

well and give everybody something to work with. I did not want to have a

group that I hoped would not show a strong effect (see Levi's control

group for instance). (iii) It is difficult to have a control group that

does not do anything. Most subjects seemed to develop a strategy of some

sort in pilot experiment 2 without any instruction to do so. I could

have a control group listening to white noise for example, but I, as

well as many of my Ss in the past, have found it annoying.

5.3 METHOD

Subjects

24 unpaid volunteers participated (13 F and 11 M; aged 20 - 57 yr.;

mean age = 33) selected from the initial pool of subjects. The aim of

experiment 4 was to try to produce high scoring individuals. It had been

decided in advance to test Ss who met a very modest screening criterion,

vis., Ss who got a total of 20 hits or more (p=l/4 and thus MCE from 80

trials is 20 hits), from both conditions of the computer test in

experiment 2. Some researchers in parapsychology have pretested Ss for

psi and used them in later, formal experiments if they showed initial

indications of being successful - with some success (e.g., Fahler, 1959;

Honorton, Barker & Sondow, 1983; Johnson & Haraldsson, 1984; Sargent,

1980; Schmidt, 1970a; 1973; 1974; see also Tart, 1983a). After finishing

experiment 2, Ss who got 20 hits or more were asked if they would like

to proceed to a larger experiment that was to start after a few months.

The others were kept unaware of this experiment. The following

description was provided:

In a couple of months we are going to conduct a larger
experiment which is aimed at exploring a certain
visual-imagery strategy to increase PK scoring on this same
computer test. All participants who get hits at chance level



CHAPTER5 PAGE 190

or higher, are asked if they would like to proceed to this
larger experiment. Now, when I say a larger experiment, I only
mean that each person will attend on six occasions with a few
days interval, for about an hour each time, to practice this
particular visual-imagery strategy. You will of course make
your own time schedule regarding which days you can attend and
at what time to practice on the PK computer game.

Would you be seriously interested in participating in the
second experiment? There are no obligations. If you say "yes"
now, you can, of course, say "no" when we contact you.

I want you to think through with your friends and family
for the next few months whether you are really ready to spend
your time practicing this visual-imagery strategy on six
occasions. Preferably, we will need participants that are,
hopefully, not going to drop out of the experiment when they
have once started.

It should be noted that all participants, regardless of their

scoring rate in experiment 2, were asked if they wanted to be in a pool

of Ss that would be contacted when experiments were in process at the

parapsychology laboratory.

Drop-outs and new recruits. Only data from those who completed

their six sessions were to be used. Data from drop-outs were to be put

in an appendix. If 24 Ss from experiment 2 were, when contacted, not

interested in taking part in experiment 4, or for some reason could not

come or dropped out in the middle of experiment 4, more Ss were to be

recruited. The recruits were to be run through the same procedure as

used in experiment 2 until the number of 24 Ss was met (still fulfilling

the criterion of >= 20 hits).

A note was kept with R.M. and D.D. stating how drop-outs were to be

dealt with. As it turned out eight individuals from experiment 2 were no

longer available when asked and eight new Ss had to be recruited. After

running 20 Ss (9 M and 11 F; aged 20-61 yr.; mean age = 35) through the

same procedure as utilized in experiment 2, eight individuals emerged

who were successful at the PK task and wanted to continue with the

visual-imagery study. As it turned out there were no drop-outs during

the six sessions.
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Pilot runs. The experimenter and three of the research staff at the

parapsychology laboratory practised the three types of visual-imagery

strategies on six occasions prior to the experiment in order to try out

the procedure and the imagery instructions. After comments and

discussions the experimental procedure and instructions were changed to

their present form.

Apparatus and Questionnaires

The computer test. The same computer test (Synthia) as was used in

pilot experiments 1-3 was used. A few changes were made to the program.

Two versions of the pseudo-RNG were incorporated in the computer program

and used within one 40-trial run of Synthia, one where the initial seed

was selected before the actual test begins (pseudo-RNGl, as in pilot

studies 1 and 2) and the other version where a new initial seed was

selected every time a random number was chosen (pseudo-RNG2, as in pilot

study 3) . Thus half of the trials in the feedback version and half of

the trials in the nonfeedback version were done with pseudo-RNGl and

half of the trials in both versions were done with pseudo-RNG2. After 20

trials the program automatically changed over to the other version.

Whether the first 20 trials were to be generated by pseudo-RNGl or

pseudo-RNG2 was indicated by responding with "1" or "2" to the "Start

system (1 or 2)" prompt by the computer. Ss were not told about the

nature of this prompt in order to keep them blind as to the different

pseudo-RNGs. In fact, they did not know that two pseudo-RNGs were used.

The initial seeds from pseudo-RNGl were automatically entered into

a separate outfile. This allowed a re-run of the exact 20 trials from

the pseudo-RNGl, such that if significant PK hitting occurred we could

check whether PK operated by actually changing and biasing the random
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numbers from that which the algorithm would normally produce. (The 20

pseudo-RNGl trials were re-run for a few of the highest scoring Ss in

experiment 4. However, no discrepancies were found between the re-run

trials and the trials obtained in the actual sessions.)

In this latest version of Synthia, before the test display of the

four boxes appeared on the screen, Synthia prompted the subject/player

to decide the minimum number of hits he would aim for (chance being 10

hits) . The number of hits aimed for was saved in the out files which kept

the information about the trials (see the cumulative outfile and the

separate outfiles for each S in section 3.4). One more feedback sequence

was added. This was end-of-session feedback that appeared on the screen

at the end of the feedback version if the pre-decided hit rate aimed for

was met or exceeded. The end-of-session feedback consisted of the whole

screen turning light blue with the exception of the middle which had a

black diamond shape. Inside this black diamond was the number of hits

aimed for highlighted in bold white letters. Accompanying this

end-of-session feedback display was text saying above the black diamond

"WELL DONE YOU MADE IT", and below the black diamond "YOU GOT THE SCORE

YOU WANTED." This text blinked while the computer played a short

song/tune. The end-of-session feedback display was specially referred to

in the visual-imagery strategy instructions for the EO group.

Questionnaires. When discussing experiment 4 with Stanley Krippner

he told the author of a diagnostic test, called Image-CA (Achterberg &

Lawlis, 1984). I wrote to Achterberg and obtained a copy of the Image-CA

manual. Image-CA can apparently predict with some accuracy if a patient

is going to be cured or not of cancer. It is based on the type of

imagery the patient reports of his cancer, white blood cells and the

treatment he is undergoing (Achterberg & Lawlis, 1979; 1984; Achterberg,

Lawlis & Simonton, 1977). I decided to try out this idea and made a
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self-report questionnaire called Image-PK based upon Image-CA (see

appendix E) . As I saw it there were possibly similarities between, on

one hand, the situation where the role of the mind in the "cure" of

cancer is suggested to be important in some instances (e.g. Simonton,

1972) and, on the other hand, the situation where it is postulated that

the mind may be able to influence matter. This may be an unorthodox line

of reasoning and it was purely speculative. At any rate, the important

question for the present research was what type of imagery (or attitude

/ feelings / thoughts), if any, is connected with success or failure in

PK training. In Image-PK Ss are asked how they perceive, imagine or

think of their PK, the computer test and the visual-imagery training. In

future research, if certain imagery seems to be connected with failure,

it may be possible to find ways to alter it towards, or exchange it

with, a more successful one that correlates with extrachance PK scoring.

The inspection time test. I was interested in attempting to measure

somehow the effect, if any, of imagery training. After discussions with

R.M. and Ian Deary, I decided to include for post-hoc analysis the

so-called inspection time test. Brand and Deary (1982, p. 134) described

techniques employed in measuring inspection time as follows:

what these techniques make possible is the presentation of
visual stimuli extremely briefly and without the subject being
able to retain any vivid image of the stimulus presentation in
memory. Hence, any discrimination of the stimuli presented has
to be based chiefly upon input that has only taken a small
fraction of a second and which is not available to the subject
in immediate memory. The stimulus duration which a subject
requires to be able to make such discriminations reliably is
called his inspection time.

In the inspection time test I used, which was run on a BBC

computer, the subject was required to state the spatial position ("left"

or "right") of the longer of two lines presented vertically on the CRT.

If the long line was on the left the subject was to press the "Z" key on
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the bottom left half of the keyboard with his left hand. If the long

line was on the right the subject was to press the "/" key on the bottom

right half of the keyboard with his right hand. The subjects were given

a series (10 trials in each series) of decreasing exposure duration of

the two lines, ranging from a stimulus duration of 400 ms to as little

as 10 ms. Each trial started and ended with a mask to completely overlap

the visual area that had been occupied by the stimulus and thereby

prevent the further accumulation of visual information by the subject.

For each subject the computer program came to halt at the shortest

exposure duration which a subject could reasonably reliably (85%

accuracy) discriminate between the stimuli and this stimulus duration is

called the subject's inspection time (in milliseconds). Inspection time

has been shown to correlate inversely with IQ and is thought of being an

index of "mental speed."

Firstly, the question of interest to me was whether mental speed

could be affected by visual-imagery practice. Secondly, I wanted to look

for correlations of inspection time with PK score and with other

measurements such as IT and scores on the self-report inventories in

order to expand my research and not concentrate solely on

parapsychology.

The experimental rooms. The same two experimental rooms in the

parapsychology laboratory were used as in pilot studies 1-3. The BBC

computer for the inspection time test was placed in the "questionnaire"

room, while the IBM computer for the PK computer test Synthia was in the

sound-attenuated room as before.

"Mental exercises" for home practice. Besides the three

visual-imagery strategies, a few "mental exercises" to "enhance" the

imagery strategies were designed. They were to be practised immediately
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before practising the visual-imagery strategy, at home only. The first

one was a 5 minute relaxation exercise (the same one as in appendix F).

The rationale behind having a relaxation procedure preceding the imagery

strategy was that S might find it easier to visualize if he was relaxed,

because the body would be completely relaxed and thus not sending any

signals to the brain to compete for attention. The second mental

exercise was a concentration exercise (see appendix E; adopted from

Morris, Unity I Training Procedure, unpublished). It involved tallying

one's own breath for 5 minutes. The rationale behind having a

concentration exercise preceding the imagery strategy was that it might

help S to focus his attention more successfully when he employed the

visual-imagery strategy. The third mental exercise was a simple

visualization exercise (the same one as in appendix F; adopted from

MDrris, Unity I Training Procedure, unpublished) . It involved

visualizing a simple familiar object for 5 minutes. The rationale behind

having a visualization exercise preceding the visual-imagery strategy at

home was that it might develop S's visualization ability for the

visual-imagery strategy. The fourth exercise was a 5 minute positive

thinking exercise (see appendix E). The subjects could choose which one

of three positive thinking exercises to practise at home before doing

the visual-imagery strategy. The first one emphasized the possible use

of PK to help others to feel well, help things to flourish, prosper and

grow. The second one emphasized the use of PK to reduce accidents,

malfunctions and illnesses for the benefit of others. The third one

emphasized the use of PK to be lucky and successful in life.

Control pseudo-RNG test, (i) The experimental procedure was run

without Ss with a program that simulated the trials to test the

pseudo-FNGs (see results in appendix C). Twenty-one simulated studies

were run, out of which two were significant, two-tailed, (ii) The
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algorithm was also tested for large series of numbers (see results in

appendix C). For a total of 3 million random numbers chi-square =2.75

(p=.43) . I concluded that the pseudo-RNG produced sequences at chance.

Preliminary Interview Session

Participants attended one interview with E usually a week prior to

the start of the experimental sessions. The following issues were

covered in the interview:

a) The experimenter started by explaining the experiment to S and

tried to make some sort of evaluation of S's expectations and interest

in participation. E answered questions and gave S an opportunity to back

out. The following instructions were given verbally:

Aim: The aim of this study is to try to increase or
stabilize your PK scores on the computer test through the
practice of a certain visual-imagery strategy.

The test: In this experiment you will be required to do
the same computer test as you did in our previous study. You
are to try to make the computer select one particular box out
of the four boxes on the screen. We have reason to expect, on
the grounds of prior successful experimental studies, that
your imagery technique will increase or stabilize your PK
scores.

The sessions: You will have to come to the lab on six
occasions with at least a one day interval to do the computer
test. Each session will take about an hour. You will make your
own time schedule as to when it suits you to come. We want you
to practise your visual-imagery technique at home on a daily
basis, but only for about 10 minutes per day. If, for some
reasons, you are not able to do the home practice on a daily
basis, that's fine. However, the more you practise the more
likely it is that you will get the full benefit of the
exercises. You may of course practise more than that if you
want to. In the last session you will receive your personal
results. At the end of the experiment you will get the main
results of the experiment by mail, so that you can compare
your score to the whole group that will be participating.

b) If S wanted to be in the "training" experiment the following

instruction was made verbally:

Before I give you the imagery strategy, I want you to go
through an inspection time test. You will be doing the
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inspection time test again after finishing the last session.
We want to measure whether practicing visual-imagery for some
period of time affects inspection time in some way. We are not
measuring how quick your responses are, but how accurate you
can be. [Subjects were not told what the inspection time test
measured.]

After softening the lights in the "questionnaire" room where the BBC

computer was, S did the inspection time test. If mistakes were made in

the first block of trials of the test it was restarted.

c) Next, E and S went into the sound-attenuated room, where E gave

S one particular visual-imagery strategy on a sheet of paper, which he

was to use to try to influence the output of the PNG. E then went

through and answered questions about that particular visual-imagery

strategy and gave a demonstration of the computer test (verbal

instructions) :

While I explain your imagery technique, I'll give you a
demonstration of the computer test. The test is by no means a
test that can tell if you possess PK abilities in general - it
only tells how well you manage to work on that particular test
in this particular test situation. [Ss played the latter half
of a demonstration feedback game, and the latter half of a
demonstration nonfeedback game.]

Again I want to remind you to pay special attention to
the space bar. If you press it down for a while, it will
generate many trials in a row. If you want to initiate one
trial, just press the space-bar lightly. If you get any
particular feeling, that you might get hit after hit, you can
hold down the space bar. Otherwise don't. If you have held
down the space-bar in order to select a few trials in a row,
and it comes to changing a target box, the computer will
change the target box and then keep on doing the trials left.
[Demonstration.] If you feel that you have established a vivid
image of your strategy I suggest that instead of holding down
the space bar, you press it rapidly, such that if the feeling
goes away, the trials will not go on without control.

The subjects were then given their imagery strategy instructions.

PO imagery instructions were as follows:

Follow this procedure before each trial until you have
established a clear vivid image. Once you have done this, you
can go on for a while or until the image fades:

Close your eyes. Take a deep breath, breathe in and out slowly
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and deeply - repeat a few times. Allow yourself to relax. Try
to go to a level (or state of mind) where you can mentally
visualize, where images are clear, vivid, and stable.

Imagine energy building up inside you - flowing from your feet
to head. Imagine this energy coming from you in the form of a
white beam. This beam will be emanating from your mind's eye
(midforehead) . When you have this imagery of an energy beam,
direct it in your imagery onto the display on the screen.
Visualize the white beam going into the target window (where
the brown arrow is located) and opening it such that the
beautiful blue star can appear. In your imagery the beep sound
can be the crack when the window opens. Or you may visualize
the white beam gathering all the screen together as if with a
strong hand and pulling the blue star out of the target
window. Allow this image to form for a while in your mind.

Now open your eyes and gaze at the display panel while
remaining in a relaxed and focused state. Try to maintain the
imagined energy beam. You can use your arm and hand to guide
your concentration to the desired target window. Don't let
other thoughts or images interrupt your imagery and when you
feel it is the right moment for starting, press the space-bar
on the keyboard to initiate the trial.

Instead of energy, you may want to imagine an electrical
pulse, laser beam or force. Use any such devices to picture
the beam or light emanating from your mind's eye getting the
blue star from the desired target window.

Imagery emphasis: Put energy into the display panel and have
it produce the beep sound and the blue star.

GO imagery instructions were as follows:

Follow this procedure etc (same as above) :

Close your eyes etc (same as above).

Concentrate on the display screen. Form a clear mental image
of the beep sound and the blue star. Now, imagine and "will"
the window to light up into the desired beautiful blue star
pattern - make the window light up. Imagine that you hear the
beep sound that precedes a hit and try to see the blue star
with the stripes behind it rolling over the screen when you
will press the space-bar.

See the colorful image in your mind, be confident and don't
let other thoughts or images interrupt your imagery of the
beep sound and the blue star. When you feel it is the right
moment for starting, press the space-bar on the keyboard to
initiate the trial. You can use your finger to help to guide
your concentration and imagery to the desired target window
(where the brown arrow is located).

The blue star can be a symbol for something you want; use any
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mental devices to help you to form a clear mental image of the
beautiful pattern. When you practice this exercise at home you
may want to draw the blue star on a sheet of paper to help
your imagery.

Imagery emphasis: Hear the beep sound in your mind's ear and
visualize the blue star.

EO imagery instructions went as follows:

Follow this procedure etc (same as above) :

Close your eyes etc ... (same as above).

Select a number between 11 and 19. This number is your
visualization target; your final goal you want to achieve in
the end of the session. It may be easiest to select a low
number to start with and increase it gradually from session to
session, or you may always want to visualize the same number
throughout all the sessions.

The first step is knowing exactly what you want and when.
Visualize the number you choose; see it in your mind's eye on
the screen after having finished doing the test, and imagine
that you hear the tune that is played if you succeed. Make it
clear that you want your scores to be at least this number by
the end of the session. Command your subconscious positively
to get it for you so that it will bring the desired number to
you automatically. Let your subconscious go about it in its
own way.

Now, focus on the specific number that you have chosen. The
number may stand for a date when you are going to get a new
car or going on a holiday. If you reach your desired number in
the feedback version and still have trials left, imagine that
your next hit will be the day when you drive your car, the hit
thereafter the day when you polish your new car etc. In short,
use any such mental devices to help you to form a clear mental
image of the desired number. You are going to enjoy life when
you get it. Let yourself feel the excitement now, and focus
that excitement on the number itself.

Imagery emphasis: Visualize your number appearing on the
screen after the test along with the words, "Well Done", and
hear the tune that is played if you succeed. Feel the
excitement.

Ss were allocated to the three visual-imagery conditions so that

their average results from the visual-imagery scale (WIQ) and their

previous PK scores were roughly the same for all three conditions.

Friends were put in the same group. This was easily done before
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experiment 4 started for individuals who had been in experiment 2. The 8

newly recruited Ss were balanced as well as possible under the

circumstances into the three groups (PO mean PK score = 23.25 and mean

WIQ score = 38.75; GO mean PK score = 22.75 and mean WIQ score =

41.00; EO mean PK score = 22.88 and mean WIQ score = 36.38) . The

difference between PK scores of the three groups was insignificant on

Kruskal-Wallis test: H (2,N=24) = .081 (p=.95, 2-T). The difference

between WIQ score of the three groups was insignificant on

Kruskal-Wallis test: H (2,N=24) = .44 (p=.80, 2-T).

d) Finally, there was a general discussion. Each S was told that if

he was not feeling well, in a bad mood or down, he should make another

appointment for that particular session. Ss were not told about the two

other procedures. If they asked, as little information as possible was

given. They were told that such was the case but that we hoped, and had

reason to believe, that all three strategies would succeed. (As it

turned out only one subject asked if there were other strategies

involved.)

Each S was asked to practise for about 10 minutes per day his

particular imagery strategy at home between sessions, and he was given a

diary-form sheet of paper to keep a record of these practice sessions

(same one in appendix F). In the diaries, Ss wrote down the date when

they practised their imagery strategy, and how long they practised. They

also rated how successful they were with the strategy, i.e., how vividly

they managed to generate the imagery strategy (according to a five point

scale of vividness). With the diary Ss got three pages with some

information about the experiment. All Ss were given the same

information. This information included suggestions regarding how to deal

with any negative thoughts that Ss might encounter (such as "I cannot

influence the test") and how to do the home practice sessions. Ss were
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also told that if they had any questions or wanted further explanations

they should feel free to phone E either at the laboratory or at home.

Finally, E made an appointment for the first experimental session to

take place within a few days.

One S dropped out in the interview. Another S dropped out

immediately following it and before the six experimental sessions

started. All other Ss completed the full study.

Experimental Procedure

For each S, six sessions were required, each with 80 trials on the

computer test (two games) in the sound-attenuated room. After 40 trials

a break was taken. A flip of a coin decided whether the first S who

attended started with the feedback version or the nonfeedback version.

The next S had the reverse order of that of the first S, starting with

the nonfeedback version if the first S started with the feedback

version, and so forth, continuing to alternate. When the first S

attended next time he started doing the test in the reverse order of his

prior session.

A flip of a coin decided for the first S whether the first half of

both the feedback version and the nonfeedback version would be started

with pseudo-RNGl or pseudo-RNG2. The program automatically changed to

the other version after 20 trials. The second session for that

particular S had the reverse order to the first session. The second S

had the same order of pseudo-RNGs as the first S. The third and fourth

Ss had the reversed order to the first and second Ss (see table 5.1).

Session I: The first experimental session already followed some

home practice. E started by asking S about the home practice. S was

given advice and suggestions for improving the quality of his practice
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based on his reports of how the strategy had gone the past week. E

suggested that before each session S should try to start rehearsing his

imagery strategy on the way to the experimental room and try to be

optimistic. Then E and S went to the sound-attenuated room where S was

to do the computer test. E typed the relevant information about the

session into the computer (S's name, whether the feedback or the

nonfeedback version was to be played and whether S was to do the first

20 trials with pseudo-RNGl or pseudo-ENG2, etc.), unless (as was usually

done) E had already done so before S attended the session. After E had

asked S about how many hits he aimed for at least, E typed that number

in on the screen and pressed the return key. E reminded S to do his

visual-imagery strategy and pressed the return key for the last time

(this was the starting point of IT for the first trial), upon which the

four boxes' test display came on the screen. E then left the

sound-attenuated room immediately and closed the door.

After the test S was given the Image-PK questionnaire to answer at

home and told to bring it back when attending the next session or at

latest before session 4 started. A record was kept of in what session S

brought back the Image-PK questionnaire. Most Ss brought it back right

away in session 2, but a few in sessions 3 and 4. The following

instructions were given verbally:

The Image-PK is designed as a preliminary questionnaire to see
if there is any connection between certain imagery and how
people may progress in their PK training. The Image-PK is
designed by us and is being used for the first time. It will
hopefully tell us something about how PK operates. Therefore
your answers on it may be important for future research. The
questionnaire is to try to help us and you to understand
better how and why you may progress.

Session II: At the start of this session E and S discussed the

Image-PK and how the home practice sessions were going. E answered

questions about the visual-imagery technique and suggested a few items



CHAPTER5 PAGE 203

if he thought S might benefit from a few good ideas, such as to do the

exercises in a quiet place but not on the bus, and so forth. After S

finished the computer test he was given a relaxation exercise which was

to be practised immediately before practising the imagery technique at

home:

Do the relaxation exercise for about 5 minutes and instead you
can shorten the practice on the imagery strategy down to 5
minutes instead of 10 minutes. You can of course do the
exercises for longer time. The more time you spend on the
practice, the more likely it is that you may be able to use
the imagery-strategy efficiently. If you know any other
relaxation exercise that you may prefer, feel free to use it
instead, or feel free to do our exercise in your own way.

Then S received the relaxation exercise on a sheet of paper to keep, and

was told that it was only a reminder. E went through the exercise with S

and suggested how to do it.

Session III: After discussion about how the home practice sessions

were going and suggestions regarding some items, S did the PK computer

test. Next, E introduced a short breath count concentration exercise

that was to replace, or be added to (depending on whether S wanted to

keep on practising the relaxation) the relaxation exercise immediately

before practising the imagery strategy at home.

Session TV: After some discussion and the computer test, E

introduced a visualization exercise to replace the concentration

exercise before doing the imagery technique at home.

Session V: After some discussion and the computer test, E

introduced a positive thinking exercise to replace the visualization

exercise before practising the imagery technique at home. S could choose

between the three positive thinking exercises. S took the Image-PK home

to fill out for the second time.

Session VI: This session started with a discussion about the home
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practice sessions and the Image-PK followed by the computer test.

Finally, on this occasion S did the inspection time test again. After

completion of the inspection time test S received his personal results

of his progress at the end of this session (including the results of

this session) on two sheets of paper. If S had no further questions, the

session ended with good words and a handshake.

All Ss were sent the main findings from the experiment by mail when

data analysis was finished.

5.4 RESULTS

144 sessions were conducted amounting to 11,520 trials in total. I

decided to measure all results using two-tailed tests since I wanted to

be able to look at relationships that would turn out to be in an

opposite direction to that predicted.

In order to look at the effect of possible visual-imagery PK

training the 144 sessions comprising the study were examined for overall

scoring by means of a t-test, comparing the sampling distribution of our

sample to Student's t-distribution. T-test computations allow us to see

to what extent performance under the given set of conditions can be

generalized to a subject population. One can question the use of t-test

instead of a nonparametric alternative in measuring PK scores. However,

statisticians have examined what happens to the accuracy of, for

example, the t-test, when the basic assumptions of normality and

homogeneity of variance are systematically violated. These studies show

that the results of the t-test are not seriously distorted even when

quite marked departures from the basic assumptions are introduced

(Miller, 1975, pp.67-68).

Houtkooper (personal communication, 1987) had some reservations
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regarding the seed selection of pseudo-RNGl in the procedure I was

using. He thought it might be possible that the same seed was selected

more than once, and therefore a whole run of 20 trials could be the same

for 2 Ss (or more). After reading through the datafiles I could not find

any two (or more) that had the same seed output. It would have been a

surprise, since selection of "fresh" seeds is based on hundredths of a

second. In theory, as far as I can see, we have 100 different seeds for

every 100 milliseconds.

Inspection of the cumulative outfile and subjects' separate single

outfiles did not indicate any manipulation of the data, which seemed to

be intact. Behind many of the following analyses is the assumption that

the three visual-imagery groups can be treated as one group. This is

probably subject to debate. My argument for doing so is that all three

have a common component, i.e. imagery of success on the PK computer

test. (The mean PK score for each training session in experiment 4 can

be found in appendix G.)

Predicted Results

Hypothesis 1. The t-test yielded overall nonsignificant below

chance results; t = -.22 (n.s.). The total score (total hits=2870,

MGE=2880) was slightly below chance (see table 5.2 for details). This

prediction was therefore not confirmed.

Hypothesis 2. The difference in PK scores between PO and GO in the

feedback condition was nonsignificant according to the Mann-Whitney

test: U = 994.000 (z=-1.16, p=.25, 2-T). Ss doing PO scored above chance

and higher than Ss doing GO who scored below chance. This relationship

turned out to be in the opposite direction to that predicted, see table

5.2. So with a different PK task, we get a straight disconfirmation,
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although a nonsignificant one, of results from prior studies (Levi,

1979; Morris et al., 1982).

Hypothesis 3. The difference in PK scores between EO and PO in the

feedback condition was nonsignificant according to the Mann-Whitney

test: U = 928.000 (z=-1.64, p=.10, 2-T). Ss doing PO scored higher than

Ss doing EO, which is the opposite direction to that predicted, see

table 5.2.

Hypothesis 4. (a) In the nonfeedback version the difference in PK

scores between PO and GO was nonsignificant according to the

Mann-Whitney test: U = 968.000 (z=-1.35, p=.17, 2-T). Ss doing PO scored

higher than Ss doing GO. This was in the direction predicted, see table

5.2. (b) The difference in nonfeedback PK scores between PO and EO was

nonsignificant according to the Mann-Whitney test: U = 1061.000 (z=-.67,

p=.51, 2-T). Ss doing PO scored lower than Ss doing EO which is the

opposite direction to that predicted, see table 5.2.

Hypothesis 5. PO was the only strategy that showed a slight

increase in PK scores. For PO the difference between scores on sessions

1-3 (hits=489, MCE=480) and sessions 4-6 (hits=492, MGE=480) was

nonsignificant according to the Wilcoxon test: T (N=8) = 15.500 (z=.35,

p=.72, 2-T).

For GO the difference between scores on sessions 1-3 (hits=479,

MGE=480) and sessions 4-6 (hits=449, MZE=480) was nonsignificant

according to the Wilcoxon test: T (N=8) = 10.000 (z=1.12, p=.26, 2-T).

For EO the difference between scores on sessions 1-3 (hits=490,

M3E=480) and sessions 4-6 (hits=471, MGE=480) was nonsignificant

according to the Wilcoxon test: T (N=8) = 13.000 (z=.70, p=.49, 2-T).

Hypothesis 6. For the following analyses, IT for the first trial

was used in the computations. This is probably a debatable decision. It

was based on the following observation: When looking at the raw data I
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noticed that Ss tended to spend most of their tine before the first

trial as if they were rehearsing their strategy, (a) Ss doing GO spent a

slightly longer tine on their strategy than Ss doing PO. The difference

was not significant according to the Mann-Whitney test: U = 1044.000

(z=-.79, p=.43, 2-T). The total IT in seconds for PO was 929.33, and for

GO, 936.59 (and for EO, 843.44). This is a nonsignificant and opposite

relationship to that predicted. (For informal comparison, average IT for

the first trial in PO=46.77 sec.; GO=66.10 sec.; EO=25.26 sec.) (b) The

average tine between trials in session 1 was 9.61 sec. and in session 6

it was 11.28 sec. The difference was nonsignificant on the Wilcoxon

test: T (N=24) = 114.000 (z=1.03, p=.30, 2-T). This was the opposite

direction to that predicted.

Hypothesis 7. The following analysis was done without IT in the

first trial to make it comparable to pilot experiment 2. IT was

significantly lower in the feedback version (mean IT = 10.09 sec.) than

in the nonfeedback version (mean IT = 10.70 sec.) according to the

Wilcoxon test: T (N=144) = 3626.000 (z=3.18, p=.002, 2-T). Hence, this

prediction was not confirmed, and the relationship turned out to be in a

significant opposite direction to that predicted.

Hypothesis 8. The following analysis was done without IT in the

first trial to make it identical to experiment 2. When using

pseudo-RNGl, hits correlated negatively but nonsignificantly with

higher IT in the feedback version; Spearman R(143) = -.12 (z=1.39,

p=.16, 2-T). This relationship turned out to be in the opposite

direction to that predicted. In the nonfeedback version the correlation

between hits and IT was at chance; Spearman R(143) = -.06 (z=.70, p=.49,

2-T). When using pseudo-RNG2, the correlation between hits and IT was at

chance for both the feedback and the nonfeedback version; Spearman
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R(143) = .04 (z=.42, p=.67, 2-T) and Spearman R(143) = -.02 (z=.22,

p=.81, 2-T), respectively.

General Post-hoc Analysis

3-wav ANOVA. I thought it might be informative to do a multiway

ANOVA. I used a statistical package called STATS-2 (release 2.1,

copyright StatSoft 1985) for that purpose. It is unclear in the STATS-2

manual whether the ANOVA option (i) assumes that different Ss are used

for each of the conditions within each independent variable, or (ii) if

it assumes independent groups for the conditions of the first

independent variable but same (or matched) Ss to be used in the

experimental conditions for the remaining independent variables (which

was what I wanted) . Bearing in mind that I might be violating some

assumptions of the ANOVA test I was using, I still decided to go ahead

with it in order to investigate where any possible interactions might

lie. (Also, by using ANOVA I was assuming that my data fulfilled the

three parametric assumptions discussed in section 4.2 which it did not.)

I did three-way ANOVA in order to explore possible interactions

between strategy assignment (PO, GO and EO) x feedback condition

(feedback vs. nonfeedback) x pseudo-RNG employed (pseudo-RNGl and

pseudo-FNG2), PK hits being the dependent variable. This analysis

indicated no main effects for strategy, feedback or pseudo-RNG. The only

suggestive main effect was for pseudo-RNG; F (1,564) = 2.60 (p=.10),

indicating a nonsignificant difference among the two types of

pseudo-RNGs. The three way (3x2x2) interaction was not significant;

F(2,564) = 0.16 (p=.85), and none of the two-way interactions were

significant at the .05 level. The only suggestive two-way interaction

was between strategy assignment and feedback conditions; F(2,564) =2.29

(p=.10). On closer inspection, this was mainly due to differences in
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means of EO feedback PK score and GO nonfeedback PK score, both below

chance, and EO nonfeedback PK score that were above chance (see analyses

of these conditions with nonparametric tests below) .

Difference between strategies. The difference between overall PK

scores in PO and GO was nearly significant, Mam-Whitney test: U =

887.500 (z=-1.94, p=.052, 2-T). Unexpectedly, Ss scored above chance in

PO but below chance in GO, see table 5.2.

I had anticipated that GO and EO would behave similarly. PK scores

in GO were however significantly lower than EO in the nonfeedback

version, Mam-Whitney test: U = 862.000 (z=-2.13, p=.03, 2-T), see table

5.2.

PK scores in feedback and nonfeedback conditions did not differ

significantly within PO and GO, but a significant difference was found

between PK scores in the two conditions for the new condition, EO,

according to Wilcoxon test: T (N=48) = 375.000 (z=2.185, p=.027, 2-T).

Pseudo-ENGl and pseudo-RNG2. The assumption behind the following

analysis was that if PK operates better on one version of the

pseudo-RNG, it should do so equally for all three visual-imagery groups.

Ss scored higher but nonsignificantly above chance with pseudo-RNGl

(hits = 1472, MCE=1440) than with pseudo-RNG2 where they scored

nonsignificantly below chance (hits = 1398, MUE = 1440), see table 5.3.

The difference between PK scores on the two pseudo-RNGs was not

significant, Wilcoxon test: T (N=144) = 4453.000 (z=1.53, p=.12, 2-T).

On a closer inspection, the slight difference between PK scores using

the two pseudo-RNGs was mainly due to the difference in scores in the

feedback version being significant, Wilcoxon test: T (N=144) = 4205.500

(z=2.023, p=.04, 2-T).

Hits aimed for and home practice. Hits aimed for did not correlate
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with obtained hits, for nonfeedback; Spearman R(138) = .08 (z=.91,

p=.37, 2-T), and for feedback; Spearman R(138) = -.08 (z=.97, p=.33,

2-T). One anecdotal observation can be mentioned on this point.

Apparently what determined how high S decided to go was how he felt when

E asked about the minimum number of hits he wanted to aim for (S would

say for instance, "I'm feeling pretty good now, why don't I go for

»).

Those who did the home practice did not achieve significantly

higher scores than those who did not practice at home, Mann-Whitney

test: U = 61.5 (z=-.36, p=.72, 2-T). 15 Ss practiced at home (mean PK

score = 120.13), while 9 did not (mean PK score = 118.56).

Order effect. Did inter-subject variables play a role, such as Ss

preferring one version of the computer test but not the other? The

difference between the feedback PK score (for all sessions) of those who

got the feedback version first (mean feedback PK score = 9.65) and those

who got the nonfeedback version first (mean feedback PK score = 10.06)

was not significant, Mann-Whitney test: U = 2398.000 (z=-.78, p=.44,

2-T). The difference between nonfeedback PK scores of those who got the

feedback version first (mean nonfeedback PK score = 9.82) and those who

got the nonfeedback version first (mean nonfeedback PK score = 10.33)

was not significant, Mann-Whitney test: U = 2333.500 (z=-1.03, p=.30,

2-T) .

Interval Time. Does IT remain consistent throughout the six

sessions? I looked at IT in the first session (mean feedback IT = 7.66

sec.; mean nonfeedback IT = 10.19 sec.) and IT in the last session (mean

feedback IT = 10.73 sec.; mean nonfeedback IT = 9.75 sec.). Correlation

between first session IT and last session IT in the feedback version

yielded; Spearman R(23) = .30 (z=1.45, p=.14, 2-T). Correlation between

first session IT and last session IT in the nonfeedback version yielded;
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Spearman R(23) = .50 (z=2.41, p=.02, 2-T). The six feedback and

nonfeedback sessions did not differ significantly from each other

according to a Kruskal-Wallis test (see details in table 5.4), and there

is no obvious pattern to be found from run to run.

Questionnaires. (a) The WIQ. To the best of my knowledge, there is

no single way of dividing Ss into good and bad imagers (this was

confirmed later in a personal communication with Marks, 1989) . In the

research literature on questionnaire measures of imagery some

experimenters have chosen a certain number of the lowest and highest

scorers to form two groups, high and low visualizers (e.g. Marks, 1973;

McKelvie & Demers, 1979; McKelvie & Rohrberg, 1978). Others have divided

Ss into high and low visualizers via measures of central tendency, such

as a median split (e.g. Gur & Hilgard, 1975; Honorton, Tierney & Torres,

1974; Schechter, Solfvin & McCollum, 1975) or a mean split (e.g.

Sargent, 1978). As my sample was somewhat small I chose the latter

method and decided to use the median. Median is the most stable of the

three measures of central tendency in that it will fall between the mean

and mode when a distribution departs from perfect symmetry (Kohout,

1974, p.22). Imagery researchers have often looked at males and females

separately. Sheehan, Ashton and White (1983, pp.202-203) in a recent

assessment of imagery scales wrote that the data "strongly supports the

position that sex differences in self-reported imagery are

nonsignificant." I chose not to divide Ss into males and females. I

split Ss' WIQ score via the median of 39 into good and bad imagers.

There was not a significant difference between total PK scores (for

sessions 1-6 combined) of the 12 good imagers (mean PK score = 118.50)

and the 12 bad imagers (mean PK score = 120.58), Mann-Whitney test: U =

54.500 (z=-1.01, p=.31, 2-T). In fact, bad imagers did slightly better
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than gocxi imagers.

It is probably arguable whether or not it is legitimate to split Ss

into high and low scorers on the GGPQ. My original assumption was that

the GGPQ might be measuring a general, underlying attitude towards PK,

while it is true that empirically I do not know if that assumption is

valid. To the best of my knowledge nobody has published a multi-question

forced-choice questionnaire in an attempt to get at an overall attitude

germane to PK and due to lack of time, factor analysis has not yet been

conducted on the GGPQ. Bearing in mind what has been said, I was curious

to know if a general attitude towards PK as measured by the GGPQ could

predict how Ss performed in PK "training." I split Ss' GGPQ scores via

the median of 26 into high scorers and low scorers. (Four Ss who had an

exact median of 26 were excluded). The 11 high scorers on the GGPQ

tended to score higher, and above chance (mean PK score = 121.73), than

the 9 low scorers who scored below chance (mean PK score = 118.67). The

difference was not significant, Mann-Whitney test: U = 40.00 (z=-.72,

p=.48, 2-T).

Post-hoc T.i near Relationships

To examine possible linear developments across sessions and look

for indications of improvement of scores, I employed the Spearman Rank

Order correlation coefficient to correlate the PK score with session

number.

Overall PK score. Overall PK score correlated nonsignificantly and

negatively with session number; Spearman R(143) = -.12 (z=1.42, p=.15,

2-T), see Fig. 5.1.

The strategies. PO showed a slight nonsignificant incline in PK

scores across sessions in both feedback and nonfeedback versions;

Spearman R(47) = .05 (z=.32, p=.74, 2-T) and Spearman R(47) = .02
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(z=.15, p=.85, 2-T), respectively. Combined PK scores for both versions

in PO yielded; Spearman R(47) = .05 (z=.35, p=.73, 2-T), see Figs. 5.2

and 5.3.

GO showed a slight decline in PK scores across sessions in both

feedback and nonfeedback versions; Spearman R(47) = -.06 (z=.39, p=.70,

2-T) and Spearman R(47) = -.03 (z=.19, p=.83, 2-T), respectively.

Combined feedback and nonfeedback conditions yielded; Spearman R(47) =

-.15 (z=1.01, p=.32, 2-T), see Figs. 5.2 and 5.4.

EO showed a decline in PK scores across sessions in both feedback

and nonfeedback versions; Spearman R(47) = -.17 (z=1.15, p=.25, 2-T) and

Spearman R(47) = -.12 (z=.79, p=.43, 2-T), respectively. This was not

significant for feedback and nonfeedback conditions combined; Spearman

R(47) = -.24 (z=1.65, p=.094, 2-T), see Figs. 5.2 and 5.5.

Pseudo-RNGl and pseudo-RNG2. When breaking PK score down between

pseudo-RNGl and pseudo-RNG2, both correlated negatively but

nonsignificantly with session number. Pseudo-RNGl; Spearman R(143) = -12

(z=1.40, p=.16, 2-T). Pseudo-RNG2; Spearman R( 143) = -.03 (z=.41, p=.69,

2-T) .

Post-hoc Analysis of the Inspection Time Test

I decided to use parametric statistical tests for analysis of the

inspection time test measurements. The reasons were that inspection time

measurements are on the interval level, and they show a close connection

with IQ, which is known to approximate the normal curve in distribution.

Three persons asked if they could skip the inspection time test. Scores

on the inspection time test for the other 21 Ss did not go significantly

down from first to second occasion (from mean duration = 20.95 ms. down

to mean duration = 18.62 ms.) on t-test for correlated samples; t (20) =
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.54 (p=.60, 2-T). No significant correlations (or suggestive trends)

were obtained between inspection time (duration measured before the six

sessions started) and scores on the self-report measurements, PK scores

and IT measurements.

PO increased nonsignificantly (p=.21, 2-T), EO decreased

nonsignificantly (p=.58, 2-T), and GO decreased significantly (p=.025,

2-T) in inspection time between first and last measurement (see for

details table 5.5).

Test-retest reliability estimate of the inspection time test was

obtained using the Pearson correlation method. The obtained retest

reliability was; r(19) = .21 (t=.94, p=.36, 2-T), which seems rather

low.

Those who increased in inspection time (slowed down or got worse)

showed some decline effect in their PK scores, but scored above chance

(n=5), see Fig. 5.6. Those who decreased in inspection time (speeded up

or got better) showed some incline in their PK score, but scored below

chance (n=7) . The difference between PK scores of those who showed an

increase and decrease in inspection time was significant, Mann-Whitney

test: U = 5.00 (z=-2.03, p=.04, 2-T).

Predicting Increase in PK Scores

Is there any group of Ss that is more likely to increase in PK

score? In other words, is it possible to predict which Ss will do better

in visual-imagery training? For the following analyses, as a rough index

of S's tendency to increase or decrease in PK scores across sessions, I

obtained the difference in total PK scores between the first half

(sessions 1-3) and the second half of the experiment (sessions 4-6).

This is a different way of evaluating increase / decrease over time to

that of correlation. The benefits are that while correlation assumes a



CHAPTERS PAGE 215

linear development, the comparison between first and second half of the

experiment makes no assumptions about the shape of the curve. It only

looks at whether Ss do better in the second half compared to the first

half.

A simple way of evaluating whether a certain scale can predict PK

performance is to split Ss into high and low scorers (either via central

tendency or by using extreme groups) and look at each group in turn to

see if they increase or decrease significantly in PK score between the

two halves of the experiment. This was done for the sheep-goat scale,

the WIQ and the GGPQ. Another method occurred to me later on, and that

was to obtain the PK score difference between the two halves of the

experiment (thus getting a range of PK score differences from low to

high "+" depending on whether Ss decrease or increase between the two

halves respectively) . This difference could then be correlated with a

scale score. I tried out this method on the Image-PK.

Sheep-aoat scale. The three goats in the study obtained a mean PK

score of 62.33 in sessions 1-3 combined and a mean PK score of 56.67 in

sessions 4-6 combined. The decline was not significant, Wilcoxon test: T

(N=3) = .000 (z=1.60, p=.10, 2-T). The 21 sheep in the study obtained a

mean PK score of 60.00 in sessions 1-3 combined and a mean PK score of

59.14 in sessions 4-6 combined. The decline was not significant,

Wilcoxon test: T (N=21) = 97.000 (z=.64, p=.53, 2-T). I wanted to

evaluate this difference in PK scores from first to second half of the

training sessions between sheep (low decrease) and goats (great

decrease). One way of doing it is to run a Mann-Whitney test on the PK

score decrease between the two halves with sheep and the PK score

decrease between the two halves with goats. This analysis yielded a

nonsignificant difference between sheep and goats, Mann-Whitney test: U
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= 23.000 (z=-.74, p=.46, 2-T) .

The three goats obtained a mean PK score of 119.00 and scored

nonsignificantly below chance. For informal comparison, the three

highest scoring sheep (obtaining 6 on the scale) remained above chance

in 5 of the 6 sessions and got a nonsignificant mean PK score of 125.00

(where M2E was 120 hits).

Males vs. females. Males obtained a mean PK score of 64.27 in

sessions 1-3 combined and a mean PK score of 59.27 in sessions 4-6

combined. The decline in PK scores between the first and second half of

their sessions was close to significance, Wilcoxon test: T (N=ll) =

11.500 (z=1.912, p=.053, 2-T). Females obtained a mean PK score of 57.77

in sessions 1-3 combined and a mean PK score of 58.46 in sessions 4-6

combined. The incline was not significant, Wilcoxon test: T (N=13) =

42.000 (z=.25, p=.79, 2-T).

WTO. The 12 good imagers dropped from a mean PK score of 60.42 to

58.08, while the 12 bad imagers dropped from a mean PK score of 61.08 to

59.58.

GGPO. The 11 high scorers dropped from a mean PK score of 61.55 to

60.18, while the 9 low scorers dropped from a mean PK score of 60.44 to

58.22.

Imacre-PK. A forced-choice scoring sheet (giving 5 possible ratings

to each question on the Image-PK) was made to score the free-response

answers on the Image-PK questionnaire. Two judges independently scored

the Image-PK, the author and Eric Darley (E.D.), a research assistant.

Three subjects did not answer their Image-PK, thus the following

analysis is based on data from 21 Ss. The expected direction for this

relationship was that higher scores on the Image-PK would correlate

positively with an increase in total PK scores (obtained by subtracting

PK scores on the second half of the experiment from scores on the first
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half). The ratings of the author and E.D. of the Image-PK (that was

completed and returned before session 4 took place) correlated

nonsignificantly with the total PK score increase; Spearman R(20) = .17

(z=.75, p=.46, 2-T) and Spearman R(20) = .34 (z=1.54, p=.12, 2-T),

respectively. For both judges this relationship was thus in the expected

direction. The inter-rater reliability of the two judges was

satisfactory; Spearman R(20) = .75 (z=3.36, p=.001, 2-T). This is

perhaps not surprising, since E.D. spent two days reading about how to

evaluate and score Ss' responses to the Image-CA (Achterberg & Lawlis,

1984), and the author spent considerably more time pondering over the

Image-CA manual.

Post-hoc Analysis of Screening Session for Recruited Ss

I analyzed the screening sessions for the additional 20 Ss used to

recruit the last 8 Ss. These 20 Ss were run through an exact replica of

pilot study 2 (employing the pseudo-FNGl-based PK computer test) . The 20

recruited Ss scored slightly above chance in both the feedback

(hits=202, MCE=200) and the nonfeedback (hits=210, M2E=200) conditions,

z=.16 (n.s.) and z=.82 (n.s.), respectively, together yielding z=.69

(n.s.). These 20 screening sessions were analyzed for trends suggested

by the three pilot experiments. They are reported here for the record,

but will not be discussed until in chapter 7, where all the screening

sessions are lined up and discussed together:

(a) The sheep-goat scale correlation with the total PK scores was

at chance; Spearman R(19) = .01 (z=.06, p=.91, 2-T). (b) Although in the

expected direction, the WIQ correlated nonsignificantly with feedback

PK scores; Spearman R(19) = -.21 (z=.93, p=.36, 2-T). (c) The I-E scale

correlated nonsignificantly with total PK scores; Spearman R(19) = .35
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(z=1.53, p=.12, 2-T). (d) WIQ correlated nonsignificantly with VAIQ;

Spearman R(19) = .22 (z=.98, p=.33, 2-T). (e) Question 15 on the GGPQ

correlated positively, but nonsignificantly with total PK scores;

Spearman R(19) = .32 (z=1.40, p=.16, 2-T). (f) Average IT between trials

in the feedback version was 4.85 sec. Average IT between trials in the

nonfeedback version was 4.90 sec. The IT correlation with feedback and

nonfeedback PK score was at chance; Spearman R(19) = -.05 (z=.23, p=.81,

2-T) and Spearman R(19) = .06 (z=.26, p=.78, 2-T), respectively, (g) The

difference between feedback PK scores of those who got the feedback

version first (mean feedback PK score = 10.50) and those who got the

nonfeedback version first (mean feedback PK score = 9.70) was not

significant, Mann-Whitney test: U = 50.000 (z=0.00). (The reason why

z=0.00 is probably that the two populations have the same central

tendency, e.g. identical medians, in which case the Wald-Wolfowitz test

might be relevant. The Wald-Wolfowitz test yielded a nonsignificant

difference, z=.46, p=.65, between feedback PK scores of those who got

the feedback version first and those who got the nonfeedback version

first.) The difference between nonfeedback PK scores of those who got

the feedback version first (mean nonfeedback PK score = 10.40) and those

who got the nonfeedback version first (mean nonfeedback PK score =

10.60) was not significant, Mann-Whitney test: U = 47.000 (z=-.23,

p=.81, 2-T).

5.5 DISCUSSION

None of the predictions were significantly confirmed. Ss practising

PO did not do significantly better than Ss using GO and EO in the

nonfeedback version of the PK computer test. Ss practising GO and EO did

not do significantly better than Ss using PO in the feedback condition.
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The eliciting of overall significant above chance PK score was

anticipated in experiment 4 by the use of visual-imagery strategies, but

was not achieved. This study provides no direct support for any of the

three imagery strategies as a method of increasing PK scores in psi

experimentation with a pseudo-FNG.

The results do not support Nanko (1981), Morris et al. (1982) and

Levi's (1979) findings regarding effectiveness of goal oriented imagery

in producing extrachance PK scores. Ss practising PO (who scored above

chance) tended to do slightly better on the PK task than Ss using GO

(who scored below chance) . With Levi and Morris et al. the opposite was

the case. We should note, however, that experiment 4 was not an exact

replication of prior studies. The displays and feedback were quite

different. Our subject population included goats, while in the Morris et

al. study Ss were students and sheep (Morris, personal communication,

1988). Study 4 employed two pseudo-RNGs (pseudo-RNGl and pseudo-RNG2)

that produced one decision per trial, whereas the Morris et al.

experiment used a live RNG producing 16 trials at regular intervals,

following Ss' initiation of the run. Study 4 was a conceptual

replication in the sense that the imagery strategies (PO and GO) were

tested, but not the exact procedure. It was designed such that if the

results agreed with prior findings it would also extend the generality

of the strategies. As it turned out, the findings of our study were not

in agreement.

A few post-hoc analyses yielded statistically significant results.

These results should, however, be considered in the context of the large

number of analyses carried out, which by chance would be expected to

give rise to a few spurious significant findings.



CHAPTER5 PAGE 220

Is There Any Evidence of Psi?

There is no unambiguous indication of PK in the data. There are a

few indirect hints that PK may perhaps have been operating.

Differences between conditions, (a) The significant difference

between nonfeedback PK scores in GO and EO (p=.03, 2-T) suggests that

two different processes may perhaps have been operating. It was a

surprise to find this difference between GO and EO, and we will have to

await further research to verify the difference, if any. (b) Although EO

demonstrated overall chance results, this was due to Ss scoring above

chance in the nonfeedback version and below chance in the feedback

version. The difference between the two conditions was significant

(p=.027, 2-T), which suggests that possibly some real effect had been

demonstrated, (c) Those who increased (slowed down) in inspection time

from one occasion to the other scored above chance overall, while those

who decreased (speeded up) scored below chance overall. The difference

was significant (p=.04, 2-T). I prefer to postpone any discussion on

this curious post-hoc finding until it has been replicated, (d) There

was a marginally significant difference (p=.052, 2-T) between overall PK

score in PO and GO. This goes against prior research, but if

significantly replicated, may suggest different effects of the two

visual-imagery strategies.

(e) Ss scored significantly higher in the feedback version with

pseudo-RNGl (above chance) than with pseudo-RNG2 (below chance) (p=.04,

2-T). Although we should probably await further experimental

verification before attempting to offer an explanation of this

difference, I am tempted to suggest the following speculation. Let us

look at which of the two models described in section 3.6, Schmidt's

(1982) quantum collapse model and the IDS model of May et al. (1985),
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fits the data better. The quantum collapse model would say that S via

his PK would influence the results at the moment of observation. In this

case we would expect PK scores from both pseudo-RNGs to be similar

(since S is the first observer of both pseudo-random sequences) . This is

not the case. The IDS model would say that precognition is responsible

for the results. In this case the pseudo-RNGl score would be the result

of E's "button presses" and precognition (since E initiated the computer

test and thus the pseudo-RNGl sequence), and the pseudo-RNG2 score the

result of S's "button presses" and precognition. Furthermore, if IDS is

the responsible mechanism we might expect a discrepancy between

consistency in pseudo-RNGl scores found across both feedback and

nonfeedback conditions, in comparison with consistency in pseudo-RNG2

scores found across both conditions. According to table 5.3 there is

such a discrepancy. Pseudo-RNGl scores for both conditions were above

chance and pseudo-RNG2 scores for both conditions were below chance.

A special subject. A sample of 24 Ss with 8 practicing each

strategy may prove problematic. It has often been warned against drawing

inferences from statistical analysis based upon a small sample without

first examining the raw data on which the analysis is based. This

warning is given because with a very small sample the computed

correlation can be very misleading as to the nature of the relationship

within the population. In our data pool there seems to be one

individual, case 26, who may have skewed the profile of PO. He was, in

fact, the highest scoring individual in the whole experiment 4. In the

feedback version, case 26 scored consistently above chance from session

to session and obtained a highly significant extrachance PK score

(obtained hits = 81, M3E=60, z=3.13, p=.0017, 2-T). He was, however,

practicing a strategy that had been shown in the past to do better
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without feedback (Levi, 1979). This suggested that case 26 might perhaps

have some "natural" PK talent - if such a talent exists. When case 26 is

removed from the data pool, PO demonstrates the same slope as Levi

found: Ss score higher and above chance in the nonfeedback version, and

lower, and below chance in the feedback version, see Fig. 5.7. After

this post-hoc manipulation of the data, some consistency with prior

findings is suggested although it is not significant.

Case 26 can be considered as having possibly, but not definitely,

demonstrated PK. Case 26 only suggests a PK effect because of the

following reason. In examining for individual above deviations from

chance, 72 z-tests were conducted (24 tests for the feedback version, 24

tests for the nonfeedback version and 24 tests for both versions

combined) . We can look at the probabilities that the conclusions drawn

from this analysis is a Type I Error (e.g. Schechter, 1984; Spiegel,

1961). Using alpha at the conventional .05 level, we have to set

individual analysis at .05/72 = .0007. Case 26 obtained z-score of 3.13,

p=.0017, 2-T (or, p=.00087, 1-T). He would not have passed this sort of

correction for multiple analysis.

Decline effect. The decline effect which, although not significant,

seems to be consistent in most of the analyses of linear relationships

can be considered as another indirect indication of psi. If we compare

the initial PK scores obtained by the 24 Ss in the pretest session in

experiment 2 to the PK scores obtained by the same Ss in the last

session in experiment 4, the difference becomes highly significant,

Wilcoxon test: T (N=24) = 47.000 (z=2.94, p=.0036, 2-T). This shows a

highly significant decline effect. The slope of a curve which shows

steady performance (and not significantly above or below chance) is what

one would expect under the assumption of no PK. Decline effects have

been repeatedly noted in the PK research literature.
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Other Implications in the Data

Ss were not able to estimate or guess how many hits they would

obtain. This is in line with Levi's (1979) observation, in that his Ss'

trial-by-trial predictions of their own scoring did not correspond with

their actual scoring. Watkins, Watkins and Wells (1973) also found that

an attitude towards success in a PK experiment was significantly

negatively related to actual performance in the experiment.

The average time that Ss spent between trials on the computer task

remained constant from session to session according to table 5.4.

Furthermore, in the nonfeedback condition, those who had a long IT in

the first session also had a long IT in the last session, whereas those

who had a short IT in the first session continued to have a short IT in

the last session. This confirms the finding from pilot experiment 3

where such consistency was observed also in the nonfeedback version.

The test-retest reliability estimate for the inspection time test

seems to be low for an interval of only 5-6 weeks (r=.21, p=.36). This

may be due to some Ss (in PO) increasing in inspection time from one

occasion to the other, while others (in GO and EO) decreased. I tested

this and the test-retest reliability estimate for the inspection time

test without the PO condition was; r(12) = .52 (t=2.12, p=.053, 2-T).

This is much higher (than r=.21), although still not very impressive,

and only marginally significant two-tailed.

The maximum "training" period for each individual turned out to be

about 6-7 weeks. Usually, Ss preferred to do about one session per week.

There were no drop-outs. The procedure of selecting Ss for experiment 4

gave them three occasions on which they had the opportunity to drop out

of the experiment. They could say no immediately after the pretest
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procedure, or when E phoned them for experiment 4, and finally in the

interview session. The reason why eight Ss did not want to continue to

experiment 4, may have been due to the time lapse (approximately 5

months) between the two experiments. Of those recruited later on, closer

to the time of the actual experiment, none said no when asked if they

wanted to proceed to experiment 4. This was kept in mind for the next

experiment.

In pilot experiment 2, the PK score means of those who got the

feedback first (in both feedback and nonfeedback versions) were

nonsignificantly higher than the PK score means of those who received

the nonfeedback first. In the present study the reverse was found, again

to a nonsignificant degree. Furthermore, analysis of the screening

sessions of the 20 recruited Ss did not confirm the trend suggested by

experiment 2. This indicates that the nonsignificant trend found in

experiment 2 was chance and that it does not matter which version of the

computer test comes first.

So far there is no indication that increasing time (possibly

suggesting more willing and wishing) results in a higher PK score. A

slight tendency has been observed that decreasing IT correlates with

higher nonfeedback PK scores. These correlations have, however, been

virtually at chance.

It may be worth looking closer at PO since it was the only strategy

that showed a slight incline in PK scores across sessions. The graph of

PO in Fig. 5.2 suggests a curvilinear connection between PK scores and

session number. Tart (1975a) in his feedback training used linear

regression to evaluate the effect of training. He was criticized by

Stanford (1977a) for not having done trend analysis on the data, because

one does not know if the curve for learning ESP is linear or not - if

such learning exists. In trend analysis the idea of regression equations
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is extended to situations where a relationship (between two variables)

is not best described by a linear rule. I did trend analysis for a

second-degree or quadratic regression for PO (as outlined in Hays, 1963,

pp. 555-558). The F-test for quadratic trend did not reach the .05 alpha

level (see details in table 5.6).

Other trends in the data. There are four nonsignificant trends that

are worth looking for in future experiments: High scorers on the GGPQ

scored above chance while low scorers scored below chance. The three

"super-sheep" (those who obtained 6 on the sheep-goat scale) scored

above chance whereas the three goats scored below chance. Sheep declined

less in PK score than goats. Females had a tendency to incline in PK

score whereas males declined. A possible reason why these trends did not

reach significance may be that for most of the subjects many months had

passed between filling out the scalar instruments and doing the training

study. A second reason may simply be that the size of the sample was not

large enough.

The z-score distribution of total PK scores (feedback and

nonfeedback PK score combined) of the 144 sessions from experiment 4 is

slightly positively skewed. 65 sessions are above chance (45.14%), 57

sessions are below chance (39.58%) and 22 sessions (15.28%) are exactly

at chance. Although overall results turned out to be slightly below

chance, to some extent this may be due to a bulge at the lower end

consisting of three sessions that were significantly below chance at p

< .025 (2-T), compared to one significant session at the same p level

above chance.

Reasons for Overall Chance Score

One can only speculate why overall scoring did not yield any firm
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evidence for PK. The following reasons/criticism may be suggested: (i)

The PNG was not appropriate to the task. Although other studies with

similar pseudo-RNGs have obtained significant results, prior

visual-imagery strategy experiments employed a live source of randomness

and we should have done the same, (ii) The strategies simply do not work

as a training method in this type of experiment, (iii) Psychological

factors due to too many sessions are to blame. Ss feel more pressure as

sessions go on, or they simply get bored with practising the same

strategy over and over, or the prospect of having to do six sessions

somehow puts the Ss off. (iv) The number of Ss was too small. A group

size of 144 sessions is probably sufficient when looking at some effects

in the data. When the data is broken down to analyze the interplay of

various effects, a larger sample of subjects may have been required to

allow the effects to reach significance. Because of constraints upon the

author's time and resources it was not possible to conduct a larger

study. Future experiments could be designed with a sufficient number of

trials for the effects, if real, to manifest.

Cognitive Effort

Levi (1979) proposed that the interaction between imagery and

feedback could be understood in terms of the degree of cognitive effort

required for the visualization task. When cognitive effort is high,

scoring tends to be low. When cognitive effort required is low, scoring

tends to be high. In both the goal- and process oriented groups, the

feedback and nonfeedback conditions required different degrees of

cognitive effort. Levi suggested that in the GO group the cognitive

effort required of Ss was greater in the nonfeedback condition than in

the feedback condition. Since the form of the feedback was congruent

with the imagery in the feedback version, there was little competition
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or interference between environmental and internally generated stimuli.

In PO, seeing numbers on the digital display may have interfered with

visualization, since the form of the feedback was not congruent with the

imagery. In contrast, the absence of feedback may have enabled subjects

to visualize the internal workings of the machine more clearly.

I was careful to design both PO and GO in the present study to be

as close as possible to the original descriptions of the two strategies

reported in Levi (1979) and Morris et al. (1982) . As far as I can see,

the situation where numbers on a digital display are considered to be

feedback of performance can be generalized to the present situation

where blue stars on a computer screen are considered feedback of

performance. IT may provide us with an objective measure of how to test

some parts of the cognitive effort idea (see section 2.6), assuming that

it can be generalized to the present situation. Let us sharpen the

concept of cognitive effort a bit. According to Levi, cognitive effort

refers to conflicts or interference resulting when "external" stimuli

(feedback) and "internally generated" stimuli (e.g. imagery of the blue

star or visualization of an energy beam) are not in congruence. Thus the

independent variable is the interplay of feedback and imagery. The

dependent variable, the consequence, is cognitive effort. The

consequences of less congruence between feedback and imagery is,

according to Levi, more conflict or interference, that is, higher

cognitive effort.

Firstly, I assumed that the consequence, i.e. cognitive effort, is

measurable, and will show, for example, on the IT measurements.

Secondly, just like we would expect "more" thinking to take a longer

time than "less" thinking, on the face of it I thought it reasonable to

expect "more" conflict / interference to take a longer time than "less"
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conflict / interference. Hence I predicted:

Feedback (or no-feedback) that is not congruent with
visualization will result in more cognitive effort (measured
as more time). Feedback (or no-feedback) that is congruent
with visualization will result in less cognitive effort
(measured as less time) .

If the preceding reasoning is correct it should take Ss practising

PO more time to do the feedback version (where cognitive effort is high)

than the nonfeedback version (where cognitive effort is low). It should

take Ss practising GO more time to do the nonfeedback version (where

cognitive effort is high) than the feedback version (where cognitive

effort is low). In table 5.7 we see that the reverse is the case for

both PO and GO, and that EO displays a pattern similar to that of PO. PO

and EO took more time in the nonfeedback condition than in the feedback

condition, PO to a significant degree and EO almost significantly. GO

took a significantly longer time in the feedback condition than in the

nonfeedback condition. Two conclusions can be drawn: (a) Something is

obviously going on. Feedback and nonfeedback -versions of the PK computer

test have different effects upon the three visual-imagery strategies,

(b) Our data do not support the cognitive effort hypothesis as detailed

above. At this stage, it is probably too early to suggest a revision of

the cognitive effort idea or to offer an alternative explanation. We

must wait and see if the time difference between feedback and

nonfeedback conditions in the three groups is real by further

experimentation.

On Practising the Strategies

Many Ss reported being busy people, and could not find time to do

the home practice. The data did not show a significant difference

between those who reported practising at home compared to those who did
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not. Also, both those who practised at home and those who did not

practise declined in PK score; Spearman R(89) = -.11 (z=1.08, p=.28,

2-T) and Spearman R(53) = -.14 (z=1.04, p=.30, 2-T) . Can we conclude

that it does not seem to matter whether we select Ss who have got time

and interest to practise at home. This would probably be true if those

who did not practise had shown good scores. Basically we still do not

know whom to select for training (or, for that matter, whether to

incorporate training that does not require home practice, or make the

practice more attractive to do) .

Does imagery get better with more practice at home? In the present

study we answered this question by looking at the diaries which Ss

filled in at home. Ss differed in the number of home practice sessions;

some practised nearly once every day, whilst others did so perhaps twice

a week. A novel method was designed by the author and E.D. to evaluate

if vividness of the visual-imagery strategies got better with practice

at home (for details of the procedure, see appendix E). We wanted to

make all Ss identical with respect to number of home practice sessions

and make sure that we were comparing relatively early to relatively late

home practice sessions for all Ss. In order to do that, in essence, we

divided the number of home practices for each S into five chronological

groups or cells. For each home practice session there was a

corresponding self-rating of vividness of the visual-imagery strategy.

The mean of these ratings was taken for each cell. Thus in the first

cell was the mean of the self-rated vividness of the imagery strategies

in the beginning of the experiment, while in the last cell was the mean

of the self-rated vividness of the imagery strategies by the end of the

experiment (hence chronological). In turn, these cell means were

correlated with numbers from 1 to 5 (denoting a time sequence from the

beginning to the end of the experiment). The result showed that
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self-rated vividness of the visual-imagery strategies did not get

significantly better over a period of practice; Spearman R(59) = -.24

(z=1.83, p=.06, 2-T).

Did Ss engage in their strategies while doing the PK task? Ss

reported that they tried their best to use the strategies, but were they

consistent in using the assigned strategy? I am inclined to argue that

it is likely. This conclusion is based on the following observations:

(a) Comparison of the average time that Ss spent before the first

trial and the average time they spent on the rest of the trials suggests

that they were engaging in some "preparation" procedure before starting

the trials. (We can rule out "unfamiliarity" with the computer test out

to some extent, since Ss were introduced to the test in the screening

and interview sessions.) The mean IT in the first trial was 46.04 sec.,

whereas the mean IT in the following 39 trials was 10.40 sec. The

difference was significant using the Wilcoxon test: T (N=144) = 1078.000

(z=8.26, p=0.0000, 2-T). This means Ss were doing something but not

necessarily the assigned strategy.

(b) Perhaps more relevant, the mean IT when Ss were doing their

strategies was 10.40 sec., while the mean IT for the same 24 Ss in the

pretest session was 6.27 sec. This difference was significant using the

Wilcoxon test: T (N=24) = 58.000 (z=2.63, p=.009, 2-T). When Ss were

instructed to go through a visual-imagery strategy, the time they took

on the task increased. As already demonstrated, under identical

conditions, IT remains the same.

(c) If Ss engage in their strategies, and mental processes can be

viewed as an analog of physical processes, we can expect the three

different strategies to take different times to perform. According to

table 5.7 GO took the longest time to perform and EO the shortest time.
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The difference in total time for the three strategies does not, however,

differ dramatically according to a Kruskal-Wallis test: H (2,N=144) =

3.314 (p=.19, 2-T). We should note that PO took a significantly longer

time in the nonfeedback condition than in the feedback condition, GO

took significantly more time in the feedback condition than in the

nonfeedback condition, and EO took nearly significantly more time in the

nonfeedback condition than in the feedback condition. This suggests that

mental processes reflected in IT are different for the three strategies.

5.6 SUNMARY

The three visual-imagery strategies did not result in PK scoring

above chance and were not successful as a method of training PK. Four

possible reasons (criticism) were offered to explain the overall chance

results. There were some post-hoc trends that, when considered in the

context of the number of statistical analyses conducted, are suggestive

but do not yield much information. Another experiment could shed some

light on which effects were spurious and which were valid.
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TABLE 5.1

Schema of the set-up of experiment 4. S1-S8 = subjects, N = nonfeedback
version (40 trials), F = feedback version (40 trials), 1 = pseudo-FNGl (for
20 trials), 2 = pseudo-ENG2 (for 20 trials). The first S who attended was in
the PO group, the second Ss who attended was in the EO group and the third Ss
who attended was in the GO group.

PO Session 1 Session 2 Session 3 Session 4 Session 5 Session 6

Sl= N F F N N F F N N F F N

2,1 2,1 1,2 1,2 2,1 2,1 1,2 1,2 2,1 2,1 1,2 1,2
S2= F N N F F N N F F N N F

2,1 2,1 1,2 1,2 2,1 2,1 1,2 1,2 2,1 2,1 1,2 1,2
S3= N F F N N F F N N F F N

1,2 1,2 2,1 2,1 1,2 1,2 2,1 2,1 1,2 1,2 2,1 2,1
S4= F N N F F N N F F N N F

1,2 1,2 2,1 2,1 1,2 1,2 2,1 2,1 1,2 1,2 2,1 2,1

S8= F N N F F N N F F N N F

1,2 1,2 2,1 2,1 1,2 1,2 2,1 2,1 1,2 1,2 2,1 2,1

EO

Sl= F N N F F N etc

1,2 1,2 2,1 2,1 1,2 1,2
S2= N F F N

1,2 1,2 2,1 2,1
etc.

GO same as PO.
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TABLE 5.2

Number of hits and t-test statistics for the three strategies in the feedback
and nonfeedback conditions.

PO GO EO Total
n=48 n=48 n=48 n=144

Feedb.

Nonfeedb.

Both

Hits =497
Mean=10.35
s = 2.97
t = .83

Hits =484
Maan=10.08
s = 2.61
t = .22

Hits =981
Mean=20.44
s = 3.75
t = .81

Hits =470
Maan=9.79
s = 2.14
t = -.67

Hits = 458
Mean=9.54
s = 2.74
t = -1.16

Hits =928
Maan=19.33
s = 3.36
t = -1.37

Hits = 452
Mean=9.42
s = 2.97
t = -1.36

Hits =509
Mean=10.60
s = 2.61
t = 1.61

Hits = 961
Maan=20.02
s = 4.05
t = .04

Sum = 1419
Maan=9.85
s = 2.73
t = -.64

Sum = 1451
Mean=10.08
s = 2.67
t = .34

Sum = 2870
Mean=19.93
s = 3.73
t = -.22

TABLE 5.3

PK scores broken down for pseudo-RNGl and pseudo-RNG2 (n=144).

Feedback score Nonfeedb. score Total score
MCE=720 M2E=720 M3E=1440

Pseudo-RNGl

Pseudo-ENG2

Hits = 734
Mean =5.11
s = 1.83
t = .73

Hits = 683
Mean =4.74
s = 1.99
t = -1.55

Hits = 736
Mean =5.11
s = 1.94
t = .69

Hits = 715
Mean =4.97
s = 1.90
t = -.22

Sum = 1472
Mean = 10.22
s = 2.69
t = .99

Sum = 1398
Mean = 9.71
s = 2.65
t = -1.32

TABLE 5.4

Average Interval Time (IT) in seconds between trials in sessions 1 to 6 for
the feedback condition and the nonfeedback condition.

Session 1 Session 2 Session 3 Session 4 Session 5 Session 6

Feedback 7.66 9.85 13.41 9.84 9.08 10.73
condition Kruskal-Wallis test: H (5,N=144) = 1.217 (p=.94, 2-T)

Nonfeedb. 10.19 10.83 11.33 10.41 11.69 9.75
condition Kruskal-Wallis test: H (5,N=144) = 1.513 (p=.91, 2-T)



CHAPTER5 PAGE 234

TABLE 5.5

Difference in milliseconds between the three conditions in inspection time
(duration) before and after experiment 4.

Before
mean sd

After
mean sd

Combined
mean

T-test
(correlated)

PO 15.14 9.97 26.57 21.89 20.86 t (6) = -1.39
p=.21, 2-T

GO 32.67 20.68 14.83 11.84 23.75 t(5) =3.15
p=.025, 2-T

EO 17.25 12.83 14.50 9.37 15.88 t(7) = .58
p=.58, 2-T

Total 20.95 15.90 18.62 15.58 t(20) = .54
p=.60, 2-T

TABLE 5.6

Summary table for tests for linear and curvilinear regression (second-degree
or quadratic regression) for total PK scores from process-oriented imagery,
as demonstrated in Fig. 5.3.

Source SS df MS F p-value

Between groups 27.69 5 - -

Linear reg. 0.088 1 0.088 0.0006 p > .05
Quadratic reg. 25.93 1 25.93 1.72 p > .05
Other trends 1.67 3 0.56 0.037 p > .05

Error 634.1 42 15.1

Totals 661.81 47

TABLE 5.7

Mean time (in seconds) spent on practicing the three imagery strategies. The
Wilcoxon tests are reported as two-tailed.

Time in Time in Wilcoxon test (N=48)
feedback nonfeedb. between feedback & Total

Group version version nonfeedback versions time

PO 420.39 508.94 T=342.000 (z=2.52, p=.01) 929.33
GO 479.33 457.26 T=385.000 (z=2.08, p=.035) 936.59
EO 395.13 448.31 T=412.000 (z=1.81, p=.067) 843.44
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FIGURE 5.1. Total PK score means (for the three strategies combined) from experiment 4 as a
function of session number (MCE=20.00).
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FIGURE 5.3. Mean PK scores in feedback (F) and nonfeedback (N) conditions in process-oriented
imagery strategy as a function of session number (MCE=10.00).
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FIGURE 5.6. Mean PK scores for those who had an increase (I) in inspection time and for those who
had a decrease (D) (MCE=20.00).
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CHAPTER SIX

EXPERIMENT 5: SEOCND IMAGERY TRAINING STUDY

6.1 INTRODUCTION

Experiment 5 started on 6 October and finished on 22 December,

1988. Its aim was to try either to increase PK performance or stabilize

successful PK performance of individuals via the practice of three

visual-imagery strategies. In designing this experiment the four

possible reasons suggested for overall chance scoring in experiment 4

were taken into account: a) The RNG was not appropriate for the task, b)

the strategies do not work as a training method, c) psychological

factors due to too many sessions were to blame, d) or the number of Ss

was too small. I felt that before item b) could be accepted or justified

another experiment had to be conducted in order to attempt to overcome

the criticisms raised in a), c), and d). Furthermore, there were some

post-hoc trends in experiment 4, that, when considered in the context of

the number of statistical analysis conducted, did not yield much

information. Another experiment might shed some light on which effects

were spurious and which were valid.

Experiment 5 consisted of one pretest screening session followed by

four training sessions. The training sessions were cut from 6 down to 4.

(Because of constrains of my time, I was not able to consider the

possibility of having the training period longer.) Instead the number of

Ss in each group was increased from 8 to 13. Experiment 4 employed

pseudo-RNGs (vis., pseudo-RNGl and pseudo-RNG2) to generate the PK

targets, whereas the prior visual-imagery PK studies of Levi (1979),

Morris et al. (1982) and Nanko (1981) used live RNGs. To account for the

possibility that the type of the RNG mattered a live RNG was brought in.
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The live RNG was used together with the pseudo-RNG in experiment 5.

Using both types of RNGs in the PK target generation (and not only the

live RNG) would allow comparison of PK results obtained by the two RNGs

and would repeat, as well as extend my earlier research and that of

Levi, Morris et al., and Nanko. A control group (CR) was used to control

as well as possible for all instructions and effects (including the

possible effects of expectancy, involvement and practice) other than

those connected with the three visual-imagery strategies. This was done

to allow for a direct investigation of the strategies.

There was a temptation to make experiment 5 simpler than the

previous study and abandon perhaps one of the strategies. I did not feel

entirely satisfied with such an approach as a direct continuation of my

work. The reasons for keeping all three strategies were as follows: (1)

PO was the only strategy that indicated a slight incline in PK scores

across sessions. (2) GO had resulted in above chance scoring, and done

better than other imagery methods, in prior PK experiments (Levi, 1979;

Morris et al., 1982; Nanko, 1982). (3) EO demonstrated a significant

difference between the feedback and the nonfeedback conditions.

Furthermore, it was decided to use the inspection time test again

because of the significant difference in overall PK scores between those

who increased and those who decreased in inspection time.

6.2 PREDICTIONS

When making the hypotheses I decided to treat all PK scores

(whether based on true or pseudo-random generated targets) as one group.

Although half of all PK targets in experiment 5 were generated by a live

RNG and the other half by a pseudo-RNG I did not necessarily expect to
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find any difference in PK scores based on the two different RNGs. The

reasons were as follows: (1) Empirical reason: Researchers in

parapsychology have repeatedly obtained significant PK results by using

pseudo-RNGs (e.g. Lowry, 1981; Radin, 1982a; 1982b). (2) Theoretical

reason: To the best of my understanding, both the IDS model and the

quantum collapse model do not postulate that psi scoring will be

stronger with one random process and weaker with another. On the

contrary, both models assume psi effects on random targets irrespective

of whether they are live or pseudo-randomly generated. (3) Comparison of

live and pseudo-RNGs: Earlier work does not suggests that psi scoring

will be stronger with one random process and weaker with another. This

is suggested e.g. by Nelson et al. (1986), Jahn and Dunne (1987) and

Schmidt (1981) . The cited studies did not involve a direct comparison

between live and pseudo-RNGs in the sense that both types of RNGs were

responsible for target generation an equal number of times. Ss' PK

performance on a pseudo-RNG was, however, considered in context of Ss'

PK performance on a live ENG. On comparing results from pseudo-RNGs with

live source RNGs amongst other things, Nelson et al. (1986, p.277)

concluded after six years of experimentation:

Thus it appears that although the observed effects [the PK
scores] are clearly operator-specific [i.e. there appear to be
individual differences], and in many cases condition-specific,
they seem not to be nearly so device-specific, a
characteristic that has been noted by other researchers. Such
empirical evidence weakens phenomenological [it is not clear
to me what this refers to] interpretations involving
consciousness interacting directly with the random physical
process itself, e.g. with the flux of thermal electrons in the
REG, ... and favors models that deal with aspects generic to
all of these systems, for example, the information implicit in
their output distributions.

Although I hypothesized, a priori, similarity in RNGs for the preplanned

predictions, I intended to analyze the data post-hoc in order to see if

there were really any differences in PK effects upon the different RNGs.
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The following predictions have been developed through experiments

1-4 and are the major focus of experiment 5:

HI. For GO, feedback scores will be significantly higher than
nonfeedback scores. A Wilcoxon Matched Pairs Test will be used
on combined scores for all 4 sessions (1-T).

H2. For PO, nonfeedback scores will be significantly higher than
feedback scores. A Wilcoxon Matched Pairs Test will be used on

combined scores for all 4 sessions (1-T).

H3. For EO, nonfeedback scores will be significantly higher than
feedback scores. A Wilcoxon Matched Pairs Test will be used on

combined scores for all 4 sessions (1-T).

H1-H2 were based on prior research into GO and PO (vis., Levi,

1979; indirect suggestions from Morris et al., 1982, and Nanko, 1981).

Furthermore, in experiment 4, GO showed a trend towards doing better

with feedback and PO showed a trend towards doing better in the absence

of feedback (but only when case 26 was removed from the data). H3 is

based on results from experiment 4, where the difference between

feedback and nonfeedback conditions was significant for EO (p=.027). For

H1-H3 it was stated in advance, that if there was an isolated individual

who appeared to have a "natural" talent for scoring highly above chance

(only) he was to be treated as an outlier and looked at separately. The

criteria for designation as a high above chance scoring individual was;

a) if that individual scored consistently above chance, including the

pretest session, and continued to score above chance (neither decreasing

nor increasing significantly in scoring) in the four training sessions,

and b) if that individual got an alpha level of p =< .002 (2-T) in total

PK score of the four training sessions of that condition. I chose p =<

.002 because that was roughly the p-value which case 26 got and it could

perhaps reflect a departure from the performance expected of the others.

H4. Training prediction: PK scores in the last two sessions
(session 3 and 4) will be higher than in the first two
sessions. A Wilcoxon Matched Pairs Test will be used to
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measure the difference between combined scores from session
1-2 and combined scores from session 3-4 for each of the three
strategies (2-T).

In our training I expected either an incline or stabilization of

scores if they were initially high. I did not expect many initial high

scores since according to the PK research literature they are less

frequent than scores around MCE. Thus I reasoned that if the few

individuals who had initially high scores maintained their high

performance and the many low scoring individuals increased in scores, we

would obtain an increase in scores between the two halves of the

experiment, assuming that this sort of visual-imagery training works.

H5. Screening session: Higher PK scores will correlate with a)
lower scores on the WTQ (better visualizer), b) higher scores
on the Sheep-Goat scale (more sheep-ish) and c) higher scores
on the I-E scale (external locus of control). Spearman R will
be used to correlate questionnaire scores with PK scores
(1-T). Total PK scores will be used for b) and c), but only
feedback PK scores for a).

H5 is a set of hypotheses based on nonsignificant, but consistent

trends from pilot studies 1-3 and from the 20 Ss recruits in experiment

4. (The sheep-goat scale correlated significantly with PK scores in

pilot study 2.) If the reason for these effects not reaching

significance was that too few Ss were used, they should become

significant with enough Ss.

The following hypotheses were developed as secondary or minor to

the purpose of the study, and are an extension of the project so far:

H6. Cognitive prediction: Total IT will be different for PO, GO
and EO across feedback and nonfeedback conditions: a) For PO,
IT will be longer in the nonfeedback condition, but shorter in
the feedback condition, b) For GO, IT will be longer in the
feedback condition, but shorter in the nonfeedback condition,
c) For EO, IT will be longer in the nonfeedback condition, but
shorter in the feedback condition. A Wilcoxon test will be
used on total IT between conditions (2-T).

H6 is a set of hypotheses which are based on post-hoc findings from
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experiment 4, where the difference in IT between feedback and

nonfeedback conditions was significant for PO and GO, and close to

significance for EO.

H7. Inspection time test: Ss increasing (becoming slower) in
inspection time from the first measurement (done before the
training sessions start) to the second measurement (done after
the last training session) will score higher than Ss
decreasing (becoming faster) in inspection time from first to
second measurement. A Mann-Whitney U test will be used to
measure the PK scores difference between the two groups (2-T).

This hypothesis is based on post-hoc observation in experiment 4

where the difference in PK scores of those who increased in inspection

time and those who decreased in inspection time was significant. Those

increasing in inspection time scored above chance, whereas those who

showed a decrease scored below chance.

H8. Control group: a) Ss doing PO will score higher than the
control group in the nonfeedback version, b) Ss doing GO will
score higher than the control group in the feedback version. A
Mann-Whitney U test will be used to evaluate the difference
between the groups (1-T).

H8 is based on results from Levi (1979) who used a control group

(CR). He found that Ss using GO scored nearly significantly higher than

CR in the feedback condition (p=.088, 2-T), and significantly lower than

CR in the nonfeedback condition (p=.021, 2-T). PO scores were higher

than CR in the nonfeedback condition, and lower than CR in the feedback

condition. Although Levi does not mention it, judging from a graph he

presented on the interplay of the three groups, the difference between

PO and CR under the two conditions was probably not significant.

Although I thought these were impressive differences due to feedback

conditions, it may be arguable whether it was enough to build a

prediction on. My argument was that if these effects were real, they

would show up significantly with n large enough. The present study had
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many more sessions for each "strategy" condition than Levi had. For each

"strategy" condition, Levi had 17 Ss, each completing one session,

contributing to 17 sessions on the whole. I had 13 Ss in each "strategy"

condition, each completing 4 sessions, contributing to 52 sessions on

the whole.

Other results were to be looked at post-hoc as suggestive for

future research. Before the experiment started a note was kept by Robert

Morris (R.M.) and John Beloff (J.B.) stating what the formal predictions

were. Experiment 5 had two phases, a pretest screening phase (unchanged

from before) and the actual visual-imagery training experiment for the

screened Ss. The screening method is reported first and then the actual

training experimental method.

6.3 METHOD FOR SCREENING SESSION

Subjects

The Ss for the pretest session were selected through the same three

sources as described in pilot 2, vis., those responding to

advertisements, individuals who on a prior occasion had indicated

interest in parapsychology research, and those who came via participants

already tested. Ninety Ss went through the pretest (35 M and 55 F; aged

16-82 yr.; mean = 31). (Since extreme values can bias the mean, another

index of central tendency can be reported here, vis., the age median

which was 25 yr.)

Apparatus

Experimental rooms. The two rooms previously used for

experimentation in the parapsychology laboratory were used in study 5.

Questionnaires. The same four self-report inventories as were used
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in pilots 1-3 were used; the WIQ, VAIQ, GGPQ and I-E scale. The same

post-session general questionnaire as used in pilots 1-3 was also used.

One question was deleted from the I-E scale (question no. 22; see the

I-E scale in appendix B), as it was the only question that had shown a

negative correlation with PK scores in pilot experiment 2 and for the 20

recruited Ss in pilot experiment 4. An additional self-report inventory,

the Gordon's Test of Imagery Control, was brought in at this stage for

post-hoc analyzes. The Gordon's Test of Imagery Control was designed to

differentiate autonomous from controlled visual imagery (Gordon, 1949).

I wanted to investigate whether those who reported more control over

their imagery did any better on the PK computer test than those

reporting less control over their imagery when exposed to any particular

strategy. Furthermore, I wanted to see if high self-rated imagery

controllers would do any better in visual-imagery training in comparison

with low self-rated imagery controllers.

The live ENG. While preparing experiment 5, I ordered a live source

RNG (called RBG 04CA-S) from Jeff Jacobs at the Synchronicity Research

Unit in the Netherlands (see for details, User's Guide Random Bit

Generator RBG 04CA-S. 1988). The RBG is intended for parapsychological

studies. Its output toggles between a HIGH and a LOW level. If properly

operated, the probability at any given moment of a HIGH output level is

equal to that of a LOW output level (0.5 +/-.02). The RBG is intended to

be controlled by a computer system. This should be equipped with at

least one digital input line and preferably with at least one digital

output line. The User's Guide describes the principle of the RBG's

operation as follows (ibid., p.2):

The source of randomness is the Analogue Noise Generator,
which produces wide-band noise (reversed biased PN-junction
noise, recombination noise, sometimes called zener noise). The
noise generator is designed so as to be minimally temperature



CHAPTER6 PAGE 246

dependent, either ambient or by self-heating. In the [a]
following threshold detector the analogue noise is digitized.
The digitized noise is fed to a modulo-2 counter, the output
of which is a square wave which randomly varies in frequency
and duty cycle. Upon latching triggered by the input control
logic, the output of the modulo-2 counter is HIGH or LOW with
equal probability (that is, +/-0.02; this slight bias is
caused by the complex switching behavior of the components
when triggered by a high-frequency noise signal). The output
of the counter is fed to a computer via a buffer, which
produces either TTL compatible voltages (logical 0=0 V,
logical l=+5 V) or RS232C compatible voltages (logical 0=+12
V, logical 1=-12 V) .

Since the random bit output is slightly biased (p=0.5 +/-.02) the

User's Guide recommends performing a debiasing in software. After adding

a debiasing procedure to the RBG, I tested it for a few days but could

not spot any fault in the randomness by using a chi-square test. (The

record of these tests was not preserved.)

Synthia. The computer test, Synthia, was used. Two versions were

made of the Synthia program, the live PNG version and the pseudo-RNG

version. Each version had 40 trials and the trials could be run in

either the feedback mode or the nonfeedback mode. In the pseudo-RNG

version of Synthia the trials were generated via the pseudo-RNG. The

program was changed such that when S played the 40 trials in the

pseudo-RNG version, the live RNG generated 40 hidden trials selected

simultaneously as the pseudo-RNG trials. In the live RNG version of

Synthia the trials were generated via the live RNG. When S played the 40

trials in the live RNG version, the program simultaneously generated 40

hidden pseudo-RNG trials. The hidden trials were to be analyzed

post-hoc. In the reminder of the thesis, the trials (and resulting PK

scores) discussed are the observed ones (the trials that S saw on the

screen), and not the hidden ones unless specifically stated.

The pseudo-RNG version included both pseudo-RNGl and pseudo-RNG2 as

in experiment 4. In the pseudo-RNG version, if S started doing the 40
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trials with pseudo-KNGl, the program automatically changed over to

pseudo-RNG2 after 20 trials. If S started doing the 40 trials with

pseudo-RNG2 the program automatically changed over to pseudo-RNGl after

20 trials. The initial seeds from pseudo-RNGl were automatically written

into a separate outfile.

Before the test was run, the program prompted for whether E or S

would initiate the test. If "E" was typed, "E" was saved in the outfile.

If "S" was typed, "S" was saved in the outfile. Either "E" or "S" had to

be typed, otherwise the program would not continue. When "return" was

pressed after this prompt, the test was run and initial "fresh" seeds

were selected for pseudo-RNGl. In experiment 5 when E initiated the

test, "E" was typed and when S initiated the test, "S" was typed after

this prompt.

Both the pseudo-RNG and the live RNG versions were exactly alike in

appearance. In order to make sure that E would know which version to

run, while S would be kept as blind as possible as to the differences in

the random process, different filenames were assigned to each version.

"5P" was attached to the filename of the pseudo-RNG version and "6L" to

the filename of the live RNG version. Ss in the pretest were never told

anything about the different RNGs. Ss in the training study were told

about the different RNGs after the last session and asked to keep quiet

about it.

The computer test was also changed such that Ss could not initiate

many trials in a row by holding down the space-bar. The reasons were as

follows: (i) I looked at data from pilot experiment 2 to see if there

was any difference in PK hits made when IT = 0 and when IT > 0. There

was no evidence that it made any difference although many Ss made use of

that option, (ii) Roughly speaking, an IT of 0 might often reflect

irrelevant "noise" in the data. For instance, S unfamiliar with typing
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might simply hold the space-bar down for too long a time when intending

to initiate one trial, and thus produce unintended trials. In the

present version 1/2 second had to pass (following a trial/space-bar

press) before one could initiate the next trial. If the space-bar was

held down (say for 30 sec.), the computer would wait until the pressure

was released, and then after 1/2 sec. the next trial could be initiated.

Procedure

As in the other experiments, S met E in the lobby of the psychology

department building, or if S knew his way around the building, he came

straight to the parapsychology lab where he was greeted by E.

a) Scalar instruments. The same procedure was used as in pilots

1-3. The same verbal instructions were provided as before, i.e., E

chatted with S, then described the experimental session, its purpose and

set-up, followed by a description of the questionnaires. This time, the

description of Synthia and the demonstration game was not provided at

the beginning of the session as in pilots 1-3, but after S had answered

the questionnaires. (Thus any possible bias in questionnaire responses

related to S's attitude towards the computer test was minimized.) The

subject started by answering the five questionnaires: the WIQ, VAIQ,

Gordon's Test of Imagery Control, GGPQ and I-E scale, in that order in

the "questionnaire" room. On average Ss took 30-45 minutes to answer the

questionnaires. The questionnaires were followed by the computer test.

b) PK task. The following instructions were made verbally in the

sound-attenuated room after S had filled out the questionnaires and

before S did the computer test (the instructions were slightly changed

from study 2):

Before doing the computer test yourself, I'll give you a
demonstration of it. "Synthia" is by no means a test that can
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tell if you possess PK abilities in general - it only suggests
how well you manage to work on that particular test in this
particular test situation. [Ss played the latter half of a
demonstration feedback game, and the latter half of a
demonstration nonfeedback game.]

I want you to pay special attention to the space bar. If
you press it down it will generate one trial at the time.
After 1/2 second you can initiate the next trial but not
sooner than that. If you get any particular feeling, that you
might get a hit after a hit, you can press the space bar down
rapidly. But remember that trials can only be generated at the
rate of 1/2 sec. This is done so that if the feeling goes away
and you release the pressure of the space-bar the trials will
not go on without control.

The subject then did 40 trials in the feedback version and 40

trials in the nonfeedback version. The necessary counterbalancing of the

conditions was obtained via four coinflips. Half of the subjects started

with the feedback version and half started with the nonfeedback version.

The first S had a random choice of which version to start with. A flip

of a coin decided which. The second S had the reverse order of the first

S, and the third S the reverse order of the second S, and so forth (for

set-up see table 6.1) .

Another flip of a coin decided for the first S whether he started

doing the first 40 trials with the pseudo-RNG version or the live RNG

version. The second part of the session (the remaining 40 trials) was

done with the other version. The second S had the same order of pseudo-

and live RNG versions of the computer test as the first S. The third and

fourth S had the reverse order of the first and second S etc. I decided

to have Ss going through both RNG versions of the computer test in the

screening session because I wanted to be able to explore post-hoc

whether there was any difference in questionnaire correlations with PK

scores obtained by the two different RNGs. Any differential effect was

to be ignored, such as if S scored high in either the feedback or the

nonfeedback version and low in the other, or if S was more successful

with either the pseudo-RNG or the live RNG and unsuccessful with the
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other. This was done in order to keep the screening procedure as siirple

as possible - Ss having only to get at least 18 PK hits (see below) in

the screening session to move on to the training sessions.

The third flip of a coin decided for the first S if he initiated

the computer test (and thus pseudo-ENGl) or if E initiated it for both

feedback and nonfeedback versions in that session. The following three

Ss had the same decision as the first S. The next four Ss had the

opposite decision to the first four Ss, continuing to alternate. The

fourth and final flip of a coin decided whether the first S started with

pseudo-RNGl or pseudo-FNG2. The second half of the first session (for

the first S) was done with the reverse order to the first part. The

following seven Ss had the same order of pseudo-RNGl and pseudo-ENG2 as

the first S. The next eight Ss had the reverse order to the first eight

Ss, and so forth.

c) Post session procedure. After finishing the computer test S

completed the general post-session questionnaire (in either the

"questionnaire" room or the sound-attenuated room, whichever was more

convenient at the time) . Then all Ss were given two sheets of paper with

their PK results and their scores from the I-E scale stating into which

category they fell (whether they were externally controlled, internally

controlled or both externally and internally controlled), with an

interpretation of the three categories (see appendix B).

d) Dividing; Ss into groups. While S was answering the post-session

questionnaire and if S had obtained 18 hits or more, E placed S into

either one of the three imagery groups or the control group. Ss were

balanced into all four groups depending upon the WIQ scores and the PK

scores. An equal number of good and bad visualizers and high and low PK

scorers were put into each group. Care was taken to distribute as well
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as possible extreme PK scorers equally between the four groups. E made

sure that friends (if, when inquired by E, S said "Bill mentioned this

experiment to me", and this "Bill" had passed the screening test, etc.)

were put into the same group so that S did not know of other groups

except his own. Since no subject in the whole study hinted at knowing

about other groups than his own, there is reason to believe that E was

successful at the task of keeping S blind as to the other conditions.

e) Instructions to screened Ss. After finishing this session Ss who

got 18 hits or more were asked if they liked to proceed to do a four

session training study. The others were kept unaware of the training

study (see treatment of control Ss in section 6.4). The following

instructions were given verbally (slightly changed from before):

We are conducting a larger experiment which is aimed at
exploring a visual-imagery strategy to increase or stabilize
PK scoring. All participants who get hits at chance level or
higher, are asked if they would like to proceed to this larger
experiment. Now, when I say a larger experiment, I only mean
that each person will attend on four occasions with about a
one week interval, for about an hour and half each time, to
practise this particular visual-imagery strategy. You will of
course make your own time schedule regarding what days you can
attend and at what time to practise on the PK computer test.

You would also be given exercises to do at home as well,
such as relaxation and visualization exercises that are widely
advocated as important for the acquisition of general mental
skills and psychic skills in particular. [I made no claims
that participants would learn psychic skills.]

Would you be seriously interested in participating in the
second experiment? There are no obligations. If you say "yes"
now, you can, of course, say "no" when you attend to the first
session, or withdraw at any time for that matter.

I want you to think through with your friends and family
for the next few days, if you are really ready to spend your
time in practising this visual-imagery strategy on four
occasions. Preferably, we want participants who are going to
remain with the experiment once they have started.

It should be noted that all participants, regardless of their

scoring in the pretest session, were asked if they wanted to be in a

pool of Ss who are contacted when experiments are in progress at the

parapsychology laboratory. If S was interested, E at this point
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explained briefly the training experiment. The following instructions

were given verbally (slightly changed from before):

Aim: The aim of this study is to try to increase or
stabilize your PK scores on the computer test through the
practise of a certain visual-imagery strategy. We also want to
learn more about how people use such strategies.

The tests: In this experiment you will be required to do
the same computer test as you were just doing. We have reason
to expect, on the grounds of prior successful studies, that
your imagery technique will increase or stabilize your PK
scores. You will also be given one additional test as well, a
so-called inspection time test. You will do the inspection
time test before the first session and after the last session.
We want to see if practising the visual-imagery strategy for
some time will bias the inspection time in one way or another.

The sessions: You will have to come to the lab on four
occasions with about a week's interval to do the computer
test. Each session will take about an hour and a half. We want

you to practise your visual-imagery technique at home for
about 10-15 minutes per day. If, for some reason, you are not
able to do the home practice sessions once in a while, that's
fine. However, we very much want you to practise at home
because the more you practise the more likely it is that you
will get the full benefit of the exercises. You may of course
practise more than 10-15 min. per day if you want to.

We know you are spending valuable spare time here with
us, and therefore we want you to benefit from this study.
Preferably, we want to see you increase or stabilize your PK
scores. But although you may, perhaps, not succeed in that,
you will very likely benefit from the home exercises. We
suggest that you become involved in the exercises personally,
and try to explore using them in your daily life - that you
try to use them for your own benefit, so to speak.

In the last session you will receive your personal
results, and at the end of the experiment you will get the
main results from the experiment by mail, so that you can
compare your scores to the whole group that will be
participating.

E answered any questions that S had and gave S an opportunity to back

out. Finally, an appointment was made for the first training session.

6.4 METHOD FOR TRAINING SESSIONS

Subjects

From the pretest session 52 unpaid volunteers were selected to
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participate in the four session training study (18 M and 34 F; aged

16-69 yr.; mean = 30). Because of limited time it was decided to screen

out only low scoring Ss. Ss obtaining a total of 18 hits (MEE=20 hits)

or more from both versions of the computer test combined were asked if

they wanted to participate in the training study.

Data from drop-outs were not to be included in any analyses, and

were to be put in an appendix. If some Ss dropped out in the middle of

the training process, or were not interested when attending the first

training session, more Ss were to be recruited through the same

procedure utilized in the pretest session until the number of 52 Ss was

met. As it turned out there were no drop-outs.

Apparatus

The latest version of the Synthia program that had both a live and

a pseudo-RNG was used.

Experimental environment. The same two rooms in the lab as were

used in studies 1-4 were used in experiment 5. The inspection time test,

unchanged from before experiment 4, was again run on a BBC computer. The

sound-attenuated room was used for S to practise his strategy and do the

PK computer test on the IBM machine. The other, an adjacent room which

was used for S to answer questionnaires in the screening session, was

used to do the inspection time test on the BBC computer and for E to

control a tape-recorder (see below) and chat with S to make him

comfortable (see diagram of the lab in appendix F).

Tape-recorded exercises. A tape-recorder was used in experiment 5

to play five audio-tape recordings (see below) for S and a reclining

chair was brought in for a relaxation exercise. The tape-recorder,

located in the adjacent "questionnaire" room, had an extended cable that

led into the sound-attenuated room. Attached to the extension in the
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sound-attenuated room were headphones. When E, sitting in the

"questionnaire" room, switched the tape-recorder on S could listen to

the tape-recording that was being played through the headphones while

remaining seated in front of the PK computer test in the

sound-attenuated room. Simultaneously, E could listen to the same

tape-recording through a loudspeaker in the tape-recorder in the

"questionnaire" room. E could therefore tell when to turn the

tape-recorder off, when the tape-recording was completed.

Five separate audio-tape recordings were made. In an attempt to

induce a relaxed yet alert, "enthusiastic about doing well" and

optimistic frame of mind, a 4-minute "pep-talk" of suggestions /

instructions was designed (see appendix F). The first tape-recording

started with this pep-talk followed by the PO visual-imagery strategy

instructions (about 5 min.) . This tape-recording was played for the PO

group. The second recording started with the same pep-talk followed

immediately by the GO strategy instructions (about 5 min.), and the

third one started with the pep-talk followed by the EO imagery

instructions (about 5 min.) . These recordings were played to the GO and

EO groups respectively. The fourth tape-recording comprised only the

pep-talk. This was a tape played for the control group. The fifth

audio-tape recording consisted of 25 minutes autogenic relaxation

procedure (see appendix F). Most of the word-by-word autogenic phrases

and images were adopted from Charlesworth and Nathan (1984) . (This

relaxation technique was developed by Johannes Schultz and Wolfgang

Luthe.) The procedure (starting from the feet upwards instead of from

the head downwards, and including some obscure parts of the body)

and other phrases came from a yoga exercise that the author was

acquainted with. After a few pilot audio-tapes and comments from J.B.,
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R.M. and Caroline Watt (C.W.), the tape-recorded instructions were

changed into their present form. All instructions and suggestions were

read onto the tapes by C.W.

Procedure

For each S, four sessions were required, each with 80 trials on the

PK computer game. After 40 trials a break was taken. With four coinflips

the experimental conditions got counterbalanced within each other (for

set-up see table 6.2). The coinflips were done by E about 10 minutes

before the first S in the first group (which happened to be PO) arrived.

Order of feedback/nonfeedback conditions. A flip of a coin decided

whether the first S who attended started with the feedback or the

nonfeedback version, a) The next S in the same group: The next S

arriving for the same group had the reverse order to that of the first

S, starting with the nonfeedback version if the first S started with the

feedback version etc. When the first S attended next time he started

doing the test in the reverse order to his previous session, b) The next

S in a different group: The first S in the second group had the reverse

order to that of the first S in the first group. The first S in the

third group had the same order as that of the first S in the first

group. The first S in the fourth group had the same order as that of the

first S in the second group.

Order of live or pseudo-RNG versions. A second flip of a coin

decided for the first S whether he started doing the computer test with

the live RNG or the pseudo-RNG. In the next session he started with the

other version of the one he began with in the first session, a) Same

group: The next S in the same group did his first session with same

order of RNG versions as the first S. The third and fourth Ss did their

first session with the reverse order of RNG versions to that of the



CHAPTER6 PAGE 256

first two Ss. b) Different group: The first S in the second group had

the reverse order to the first S in the first group. The first S in the

third group had the same order as that of the first S in the first

group. The first S in the fourth group had the same order as that of the

first S in the second group.

Order of pseudo-KNGs. A third flip of a coin decided for the first

S whether he started always (in all four sessions) with pseudo-RNGl or

pseudo-FNG2 for the pseudo-RNG runs (hidden and observed) . The program

automatically changed from one pseudo-RNG version to the other after 20

trials. Thus, the second part of each of the four sessions started with

the other pseudo-RNG. a) Same group: The second S in the same group had

the reverse order to that of the first S, and the third S had the

reverse order to the second S. b) Different group: The first S in the

second group started with the reverse order to the first S in the first

group. The first S in the third group had the same order as that of the

first S in the first group. The first S in the fourth group had the same

order as that of the first S in the second group.

Order of whether E or S initiated the test. A fourth flip of a coin

decided for the first S whether E or S initiated the computer test (and

thus the pseudo-RNGl runs). If S was to initiate the computer test, then

he did so for two sessions, and E for the remaining two sessions, a)

Same group: The next S in the same group had the reverse order to that

of the first S. b) Different group: The first S in the second group had

the reverse order to that of the first S in the first group. The first S

in the third group had the same order as that of the first S in the

first group. The first S in the fourth group had the same order as that

of the first S in the second group.

Session I. a) Greetings. When S attended the first session and
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still wanted to do the four training sessions he met E in the lobby on

the ground floor of the psychology building. (Frequently later on when S

got to know his way around the psychology department he met E in the

parapsychology lab.) The subject was then brought whenever possible to

R.M. or D.D. • for welcoming remarks before proceeding to the

"questionnaire" room.

b) Inspection time test. E then gave the following instructions

verbally (the same as in experiment 4):

Before I give you the imagery strategy, I want you to go
through the inspection time test that I mentioned to you in
the last session. You will be doing the inspection time test
again after finishing the last session. We want to measure
whether practising visual-imagery for some period of time
affects inspection time in some way. We are not measuring how
quick your responses are, but how accurate you can be.

After softening the lights in the room where the BBC computer was,

S did the inspection time test. An attempt was made to have the lighting

level constant from test to test. The inspection time test was restarted

if mistakes were made in the first block of trials of the test. Mistakes

were defined in advance and could be of two types: (i) S got too many

wrong responses (resulting in the computer program giving the message

"Pay close attention") after the first series of trials when the stimuli

were displayed for 400 ms. on the screen. This followed a suggestion by

Ian Deary. Ss could be nervous and so forth, and therefore the first

measurement would not show their real inspection time. (This happened

once.) (ii) The program broke down because of electricity problems or

possible bugs in the program, and so forth. (This happened twice, see

section 2.5.)

c) Instructions. Next, E gave S a pamphlet, which included S's

particular visual-imagery strategy on a sheet of paper (see pamphlet in

appendix F) . The experimenter went through and answered questions about
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S's particular visual-imagery strategy. The subject was asked to

practise it for about 10-15 minutes per day at home between sessions.

The pamphlet that S was given also included a diary form sheet of paper

to keep a record of these practice sessions, a few pages of information

about the experiment, suggestions regarding how to deal with negative

thoughts he might encounter (such as "I cannot influence the test"), how

to do the home practice, and also relaxation and visualization exercises

(that were to be discussed after sessions 2 and 3). The pamphlet covered

more or less the same issues / instructions that Ss had been provided in

experiment 4. The subjects were also told that if they had any questions

or wanted further explanations they should feel free to phone E either

at the laboratory or at home.

Thirteen Ss obtained no strategy (see control group at the end of

this section) . Thirteen Ss received the process-oriented visual-imagery

strategy instructions both verbally and written down on the sheet of

paper in the pamphlet:

Follow this procedure before each trial until you have
established a clear, vivid image. Once you have done this, you
can go on for a while or until the image fades:

Close your eyes. Take a deep breath from your diaphragm.
Breathe in and out slowly and deeply - repeat a few times.
Allow yourself to relax. Try to go to a level (or state of
mind) where you can mentally visualize, where images are
clear, vivid, and stable.

Imagine energy building up inside you - flowing from your feet
to head. Imagine this energy coming from you in the form of a
white beam, perhaps from your midforehead. When you have this
imagery of an energy beam, direct it in your imagery into the
display on the screen. Visualize the white beam going into the
target window (where the brown arrow is located) and opening
it such that the beautiful blue star can appear. In your
imagery the beep sound can be the noise when the window opens.
Or you may visualize the white beam gathering all the screen
together as if with a strong hand and pulling the blue star
out of the target window. Allow this image to form for a while
in your mind.

Now open your eyes and gaze at the display while remaining in
a relaxed and focused state. Maintain the imagined energy
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beam. You can use your arm and hand to guide your
concentration to the desired target window. Don't let other
thoughts or images interrupt your imagery and when you feel it
is the right moment for starting, press the space-bar on the
keyboard to initiate the trial.

Instead of energy, you may want to imagine an electrical
pulse, laser beam or force. The blue star can be a symbol for
something you want. Use any such devices to picture the beam
of light emanating from your mind's eye getting the blue star
from the desired target window.

Imagery emphasis: Put energy into the display panel and have
it produce the beep sound and the blue star.

Thirteen Ss received the goal-oriented visual-imagery strategy

instructions both verbally and written down on the sheet of paper in the

pamphlet:

Follow this procedure etc. ... (same as above).

Close your eyes etc. ... (same as above).

Focus your attention on the four window display on the
computer screen in your mind. Now, in your imagery "will" the
window to light up into the desired beautiful blue star
pattern. Form a clear mental image of the blue star and the
beep sound. Imagine that you hear the beep sound that precedes
a hit and see the blue star with the stripes behind it rolling
over the screen when you will press the space-bar. Allow this
image to form for a while in your mind.

Now open your eyes and gaze at the display while remaining in
a relaxed and focused state. See the blue star image in your
mind. Be confident and don't let other thoughts or images
interrupt your imagery of the beep and the star. When you feel
it is the right moment for starting, press the space-bar on
the keyboard to initiate the trial. You can use your finger to
help to guide your concentration and imagery to the desired
target window (where the brown arrow is located) .

The blue star can be a symbol for something you want; use any
mental devices to help you to form a clear mental image of the
beautiful star pattern. When you practise this exercise at
home you may want to draw the blue star on a sheet of paper to
help your imagery.

Imagery emphasis: Visualize the blue star and hear the beep
sound that precedes it in your mind's ear.

Thirteen Ss obtained the end-oriented visual-imagery strategy

instructions both verbally and written down on the sheet of paper in the
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pamphlet:

Follow this procedure etc. ...(same as above).

Close your eyes etc. ...(same as above).

Select a number between 11 and 19. This number is your
visualization target; your final goal you want to achieve in
the end of the session. It may be easiest to select a low
number to start with and increase it gradually from session to
session, or you may always want to visualize the same number
throughout all the sessions.

See the number you chose in your mind's eye on the screen
after having finished doing the test, and imagine that you
hear the tune that is played if you succeed. Make it clear
that you want your scores to be at least this number by the
end of the session. Command your subconscious positively to
get it for you so that it will bring the desired number to you
automatically. Let your subconscious go about it in its own
way.

Now, focus on the specific number that you have chosen. The
number may stand for a date when you are going to get a new
car or going on a holiday. If you reach your desired number in
the feedback version and still have trials left, imagine that
your next hit (blue star) will be the day when you drive your
car, the hit thereafter the day when you polish your new car
etc. Use any such mental devices to help you to form a clear
mental image of the desired number. You are going to enjoy
life when you get it. Let yourself feel the excitement now,
and focus that excitement on the number itself. When you feel
it is the right moment for starting, press the space-bar on
the keyboard to initiate the trial.

Imagery emphasis: Visualize your number appearing on the
screen after the test along with the words, "Well Done", and
hear the tune that is played if you succeed.

The subject was told that if he was not feeling well, in a bad mood

or down, had a busy day at work, or simply did not feel up to it, he

should call E and make another appointment for that particular session.

(The reason given was that S's performance would probably suffer - a bad

mood sometimes resulting in negative results.) This occurred in fact

rather often, and I would estimate on average once for each S. This may

either indicate that Ss took this suggestion seriously, or that there

was something in the procedure that somehow put Ss off. The latter point
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is made unlikely by the fact that there were no drop-outs in experiment

5. Once S started his four training sessions he remained in the study.

d) Tape-recorded instructions and PK task. Next, E and S went to

the sound-attenuated room. The subject was told that before he started

the PK computer test he should try to relax physically and listen

through headphones to a nice female voice read his imagery strategy (the

same as before) to him from a tape-recorder to give him an idea of how

to use the strategy. When S was ready, E left the room and went into an

adjacent room where he started the tape recording for S. When the

strategy was finished on the tape E turned off the tape-recorder, upon

which click-sound S was instructed to take off the headphones and start

doing the computer test. To make sure that S knew the tape was finished,

E knocked twice on the door of the sound-attenuated room. After

listening to his strategy S did the computer test. After the session S

answered a free-response question sheet/form. The question asked was:

Do you think you learned something from this session? If so, what?

The answers to this free-response question form were to be analyzed

post-hoc at a later date. The session ended with a discussion of topics

such as parapsychology, or E clarified something that S found unclear.

Session II, At the start of this session E and S discussed how the

home practice sessions were going. The experimenter answered questions

about the visual-imagery strategy and suggested a few items if he

thought S might do with a few good ideas. (No record was kept of who got

these hints and who did not seem to need them.) The subject then went to

the sound-attenuated room. He listened through headphones to a tape

recording of the pep-talk followed immediately by his particular imagery

strategy (the same tape as in session I), after which he did the

computer test. Then S answered the free-response question sheet on
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whether he thought he had learned something in the session. At the end

of this session S was given a relaxation exercise to practise at home

before going through the visual-imagery strategy. The verbal

instructions for the relaxation exercise were as follows (slightly

changed from experiment 4) :

Go through the relaxation exercise for about 10 minutes
and then practise the imagery strategy for about 5 min. You
can of course do the exercises for a longer time. The more
time you spend practising at home, the more likely it is that
you may be able to use the imagery-strategy efficiently. If
you know any other relaxation exercise that you may prefer,
feel free to use it instead of the one we suggest.

You may want to incorporate this relaxation exercise into
your daily life. You can practise relaxation when you feel
under pressure or if you feel stressed and need to relax.
Feeling relaxed may help you concentrate on problems or tasks
that lie ahead. Relaxing on a daily basis can also lower too
high blood pressure and make you better able to deal with
stress of one sort or another.

Everybody was played the relaxation exercise on the tape-recorder

(including the CR Ss) . A reclining chair was placed in one corner of the

sound-attenuated room before session II started. The subject sat down in

the reclining chair, got a blanket to keep him comfortably warm, and put

headphones on. S was then played the relaxation exercise on an

audio-tape that took 25 minutes. If S was short of time, he was asked if

he could come back later sometime before session III (but not in the

session III) to learn the relaxation exercise. Some Ss used this option,

but no record was kept of who did and who did not. Then E pointed out to

S that a shortened version of the relaxation exercise was in the

pamphlet which he had received in the first session.

Session III. After discussion about how the home practices were

going and suggestions regarding some items, S did the PK computer test

after listening to a tape recording of the pep-talk followed by the

visual-imagery strategy (same tape-recording as before). Then S answered

the free-response question sheet on whether he thought he had learned
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something from the session. Next, over a cup of coffee or tea, E

described a simple visualization exercise that was in the pamphlet which

S had received in the first session (same visualization exercise as in

experiment 4) . It was to be practised after relaxation and before

practising the visual-imagery strategy at home. E went through the

exercise with S, explained it and made sure that S understood how to do

it. E also asked S to bring his diary with him to the next session.

Session IV. This session started with a discussion about the home

practices followed by the pep-talk and S's visual-imagery strategy on

the tape-recorder and the PK computer test. Following the computer test

S answered the free-response question sheet on whether he thought he had

learned something from the session. He then did the inspection time test

again, after which E discussed the experiment with S. The experimenter

told S about the other strategies, his predictions and reasons for them

and so forth. All Ss received their personal results of their progress

at the end of this session on two sheets of paper. If S had no further

questions, the session was ended with good words and a handshake.

(Friends were discouraged from telling each other about the experiment

until after they had all completed it.)

Treatment of the Control Group

The control group was included to control for the effects of all

variables that I could think of, other than the visual-imagery

strategies. All conditions were kept as similar as possible for the

control group except that the control Ss did not receive any information

about the imagery strategies. The reasons behind deciding upon a CR

group of this type was that I wanted to investigate the effect of the

visual-imagery strategies directly. If there would be incline in PK
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scores of the visual-imagery strategy groups, and not in the CR group,

one could attribute it to the imagery strategies. If CR would show an

incline in PK scores and not the imagery groups, one could, for

instance, argue that it was the instructions other than the

visual-imagery strategies, that were PK conducive. These were

speculations, and as we will see later on, an interpretation of an

increase in PK scores of one group and not the others depends on other

experimental variables as well.

Instructions following screening session. Those who were selected

for the control group were told after the pretest session that we were

interested in seeing how people did on four more occasions with about a

one week interval. It was attempted to induce in control Ss the possible

effects of expectancy, involvement, and practice. They were not told

about the three strategies. The following instructions were given

verbally:

We are conducting a larger experiment to test further
those who got 18 hits or more from both versions of the
computer test. Now, when I say a larger experiment, I only
mean that each person will attend on four occasions with about
a one week interval, for about an hour each time, to practise
on the computer test. You will of course make your own time
schedule regarding what days you can attend and at what time
to practise on the PK computer test.

You would also be given exercises to do at home as well,
such as relaxation and visualization exercises that are widely
advocated as important for the acquisition of general mental
skills and psychic skills in particular. [Expectancy effect of
home practice induced.]

Would you be seriously interested in participating in the
second experiment? There are no obligations. If you say "yes"
now, you can, of course, say "no" when you attend the first
session, or withdraw at any time for that matter. Preferably,
we want participants that are, hopefully, not going to drop
out of the experiment once they have started.

Aim: The aim of this study is, firstly, to obtain more
data on the computer test which you've just finished. It is a
new test that we designed here at the lab to measure PK
abilities. We are investigating the effect of practice on this
computer test. We want to see if more practise and exercise on
this test increases your PK scores. Practice on a particular
test often increases one's performance on that test.
[Expectancy effect induced. ] We also want to see if the
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practice effect is somewhat different for the feedback and
nonfeedback versions. Secondly, we want to see if people
develop any skills or strategies when doing the test on four
occasions. If such is the case we want to know if different
people develop similar strategies and if it matters what type
of strategy people develop.

The tests: In this experiment you will be required to do
the same computer test as you were just doing. You will be
left to your own devices as to how to go about influencing the
test on these four occasions. You will also be given one
additional test as well, a so-called inspection time test. You
will do the inspection time test before the first session and
after the last session. We want to see if practising on the PK
computer test will bias the inspection time in one way or
another.

You will be given the relaxation and the visualization
exercises to practise at home for about 5-10 min. per day
before session 3 and 4. If, for some reasons, you are not able
to do the home practice sessions once in a while, that's fine.
However, we very much want you to practise at home because the
more you practise the more likely it is that you will get the
full benefit of the exercises. You may of course practise more
than 5-10 min. per day if you want to.

We know you are spending valuable spare time here with
us, and therefore we want you to benefit from this study. We
suggest that you become involved in the exercises personally,
and try to explore using them in your daily life - that you
try to use them for your own benefit so to speak.

In the last session you will receive your personal
results, and at the end of the experiment you will get the
main results from the experiment by mail, so that you can
compare your scores to the whole group that will be
participating.

The training sessions. Control Ss did the inspection time test both

before the four sessions started as well as after they were finished. Ss

in the CR group were given the same pamphlet which was given to the

other groups, except that all information about the visual-imagery

strategies was eliminated and no diary was included. Each session

started with general chat, followed by the tape-recorded pep-talk

suggestions (the visual-imagery strategy part excluded) and the PK

computer test. After the PK task S wrote down a report of how he went

about influencing the computer test. The CR group listened through

headphones to the same relaxation exercise which the other groups had,

also in the reclining chair after session 2, and were asked to practise
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it at home. They obtained the simple visualization exercise which the

other groups had to practise at home after session 3. At the end of

session 4 control Ss were told about the main purpose of the experiment.

Additional Considerations

Table 6.3 shows a schematic plan of experiment 5. Each training

session took about an hour and half. A few pilot runs were conducted to

test the visual-imagery training procedure. These were done by E himself

in order to save time and E felt confident about the experimental set-up

after having executed experiment 4 when considerable experience was

gained on the procedure. All subjects (including CR) in the training

study were sent by mail the main findings from the experiment when it

was finished.

Towards controlling for experimenter effects. The experimenter was

not blind as to the four conditions in present study. The potential

influence of E was acknowledged and an effort was made to minimize the

possibility of such an influence (on experimenter effect, see e.g.,

Rosenthal, 1980; and recently Palmer, 1989). E made an attempt to treat

all Ss equally, with care and warmth. Furthermore, after each session

all Ss, including the CR, were given a questionnaire form on which they

were asked to rate any particular influence coming from E. Only one

subject felt as if E had influenced her. This subject was an elderly

lady, who though that this "influence" was quite nice. The question

asked on this questionnaire form was as follows:

Please rate if you felt that the experimenter influenced your
performance such that you did well in one version of the test
(the feedback or the nonfeedback version) and not as well in
the other version (the feedback or the nonfeedback version).

Session 1

1. - Felt no particular influence from the experimenter.
2. - Felt as if experimenter tried to make me do well in the
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feedback version but not as well in the nonfeedback
version.

3. - Felt as if experimenter tried to make me do well in the
nonfeedback version and not as well in the feedback
version.

Sessions 2-4

[Same as above.]

Control KNG runs, (i) The experiment was run without Ss with a

program that simulated the trials and the sessions (see programs in

appendix D) . A total of 34 simulated experiments were run, none of which

yielded a significant deviation from chance (above or below). (ii) The

RNGs were also tested for large series of numbers, nine million overall,

resulting in chi-square =5.00 (p=.17, 2-T) (see exact results in

appendix C).

6.5 RESULTS

A total of 16,640 trials (208 sessions) comprised the data for the

four training sessions. There were 90 screening pretest sessions,

involving 7,200 trials.

Eight subjects did not complete the inspection time test. Various

reasons were to blame: Two elderly ladies were spared the effort on both

occasions. With two Ss the computer broke down more than three times in

a row on the 1st occasion and they were not given the inspection time

test the 2nd time. One S complained about sore and dry eyes after

finishing the PK task and did not do the inspection time test on the 2nd

occasion. Finally, E terminated the inspection time test with three Ss

as he noticed that they were becoming frustrated, angry or irritated. Of

those three Ss, the inspection time test was terminated for two on the

1st occasion and they were not given it the 2nd time around, and for the
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remaining S it was terminated on the 2nd occasion. To explore Ss'

inspection time was not a major issue of the project and E wanted Ss to

feel good when starting the first PK session that followed. Total PK

scores for each of the two Ss with whom the BBC broke down were slightly

below chance, whereas with the other six subjects total PK scores were

above chance.

One file got written over by mistake. Unfortunately the backup

cumulative file got too big at the same time so that the backup data

were not saved. Therefore that particular outfile was destroyed. Since

the main data were also written down by E in his lab-book as each S

completed his session, not all data were lost for this particular case.

The separate pseudo-RNGl and the pseudo-PNG2 PK scores and all the IT

measurements were lost. The scores of this person were not unusual in

any way as far as I could tell. (Missing values were issued for the

missing data.) By mistake one subject got the live PNG in both the

feedback and the nonfeedback conditions in the first session, and in the

second session she got the pseudo-RNG in both the feedback and the

nonfeedback conditions. (Missing values were issued for the relevant

missing pseudo-RNG scores in the first session and the relevant missing

live RNG scores in the second session.) Apart from these two instances,

everything went smoothly during the execution of the experiment.

All questionnaire data were double scored. Raw data and computer

data were double checked by C.W. and Eric Darley (E.D.), such that E

read each raw data point out loud followed by either C.W. or E.D.

reading the relevant computer entry out loud. All data except for the

single file that was destroyed are available from the author. (The mean

PK score for each session in experiment 5 can be found in appendix G.)

Three-way Analysis of Variance was not intended for experiment 5,

the datafiles were not structured for such analysis and the number of
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trials was not kept equal for all RNGs, i.e. 40 live FNG PK trials were

completed in the live PNG version of Synthia, whereas in the pseudo-PNG

version, 20 pseudo-FNGl and 20 pseudo-RNG2 PK trials were conducted.

None of my hypotheses dealt with interplay between many variables, and

rnultiway ANOVA in study 4 did not find any significant interactions.

Predicted Effects

No individual met the criteria for "natural talent", and therefore

all Ss are included in H1-H3.

Hypothesis 1. The Ss practising the GO strategy scored about the

same in both versions of the computer test (nonfeedback hits=527,

M3E=520; feedback hits=525, M3E=520). The difference was not

significant, Wilcoxon test: T (N=52) = 679.000 (z=.09, p=.44, 1-T), see

Fig. 6.1 and table 6.4.

Hypothesis 2. The Ss practising the PO strategy scored

nonsignificantly higher in the nonfeedback condition (hits=543, NCE=520)

than in the feedback condition (hits=525, M3E=520) which was in the

predicted direction. The difference between conditions was not

significant, Wilcoxon test: T (N=52) = 587.500 (z=.92, p=.18, 1-T), see

Fig. 6.1 and table 6.4.

Hypothesis 3. The Ss practising the EO strategy scored slightly

higher in the feedback version (hits=522, M3E=520) than in the

nonfeedback version (hits=519, MCE=520) which was the reverse direction

to that predicted. The difference was not significant, Wilcoxon test: T

(N=52) = 659.000 (z=.27, p=.39, 1-T), see Fig. 6.1 and table 6.4.

Hypothesis 4. There was a decline in PK scores between the first

half (sessions 1 and 2 combined) and second half (sessions 3 and 4

combined) of the four training sessions for PO, the difference being
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nonsignificant, Wilcoxon test: T (N=13) = 41.500 (z=.28, p=.77, 2-T).

This was in the reverse direction to that predicted, see table 6.5.

There was a decline in PK scores between the first half (sessions 1

and 2 combined) and second half (sessions 3 and 4 combined) of the four

training sessions for GO, the difference being nonsignificant, Wilcoxon

test: T (N=13) = 32.500 (z=.91, p=.37, 2-T). This was in the reverse

direction to that predicted, see table 6.5.

There was a decline in PK scores between the first half (sessions 1

and 2 combined) and second half (sessions 3 and 4 combined) of the four

training sessions for EO, the difference being nonsignificant, Wilcoxon

test: T (N=13) = 37.000 (z=.59, p=.56, 2-T). This was in the reverse

direction to that predicted, see table 6.5.

Hypothesis 5. This prediction applied to the 90 Ss participating in

the screening session irrespective of whether they passed the screening

criterion and continued to the training sessions, a) Higher feedback PK

scores did not correlate with lower WIQ scores. The relationship was

close to chance; Spearman R (87) = -.02 (z=.18, p=.42, 1-T). b) Higher

total PK scores did not correlate with higher sheep-goat scores (more

sheep-ish) and the relationship was at chance; Spearman R (89) = -.01

(z=.07, p=.45, 1-T). c) Higher total PK scores did not correlate with

higher I-E scale scores (external locus of control) and the relationship

was slightly in the reverse direction to that predicted; Spearman R (89)

= -.06 (z=.60, p=.28, 1-T).

Hypothesis 6. a) As predicted, Ss practising the PO visual-imagery

strategy spent a significantly longer time in the nonfeedback condition

than in the feedback condition, Wilcoxon test: T (N=52) = 461.000

(z=2.08, p=.036, 2-T), see table 6.6. b) As predicted, Ss practising GO

spent significantly more time in the feedback condition, than in the

nonfeedback condition, Wilcoxon test: T (N=52) = 302.000 (z=3.52,
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p=.0007, 2-T). c) Ss practising EO spent more time in the nonfeedback

condition than in the feedback condition. This effect was in the

predicted direction, although the difference was not significant,

Wilcoxon test: T (N=51) = 570.000 (z=.87, p=.39, 2-T).

Hypothesis 7. This prediction applied only to Ss practising the

three visual-imagery strategies. The Ss increasing (becoming slower) in

inspection time from the first measurement (done before visual-imagery

training sessions started) to the second measurement (done when the

training sessions finished) scored higher than Ss decreasing (becoming

faster) in inspection time. This was in the predicted direction but not

significant, Mann-Whitney Test: U = 39.000 (z=-.84, p=.41, 2-T). Six Ss

increased in inspection time and got mean PK scores of 84.17 (above

chance), whereas 17 Ss decreased in inspection time and got mean PK

scores of 79.47 (below chance), see Fig. 6.2.

Hypothesis 8. a) The Ss doing PO scored higher than the control

group in the nonfeedback version which was in accord with the

prediction, but the difference was not significant, Mann-Whitney Test: U

= 1206.000 (z=-.95, p=.17, 1-T), see table 6.4. b) The Ss practising GO

scored exactly the same as the control group in the feedback version,

see table 6.4.

General Post-hoc Analysis

Hidden trials. For each of the three strategies, the total observed

hits were slightly higher than the hidden hits, see table 6.7. For the

control group, total hidden hits were slightly higher than observed

hits. I do not think we need statistical tests in order to see that the

differences in table 6.7 are far from being significant.

Live RNG and pseudo-RNGs. Was there any particular set-up of the



CHAPTER6 PAGE 272

computer test that was overall more likely to be susceptible to psi

influence? Ss scored nonsignificantly below chance while doing the

trials on the live RNG (mean PK score = 9.91), but nonsignificantly

above chance while doing the trials on the pseudo-RNG (mean PK score =

10.26), see tables 6.8 and 6.9. The difference between overall PK scores

on the two RNGs came close to significance, Wilcoxon test: T (N=208) =

9299.000 (2=1.81, p=.067, 2-T). The Ss scored similarly on pseudo-RNGl

(mean PK scores = 5.10) and pseudo-RNG2 (mean PK score = 5.14), see

table 6.8. The difference between PK scores on pseudo-RNGl when S

initiated it (mean PK score = 5.20) and when E initiated it (mean PK

score = 5.00) was not significant, Mann-Whitney test: U = 5226.000

(z=-.30, p=.76, 2-T).

In the feedback version, pseudo-RNGl PK scores when E initiated the

test (mean PK scores = 5.06) and pseudo-RNG2 PK scores (mean PK scores =

5.08) were about the same. Thus the difference between pseudo-RNGl and.

pseudo-RNG2 that was observed in the feedback version in experiment 4

was not replicated.

The condition that most resembles prior studies is the live RNG

feedback condition for PO and GO (for reference see table 6.9). PK

scores in the PO live RNG condition were nonsignificantly higher in the

nonfeedback version (mean PK score = 5.94) than in the feedback version

(mean PK score = 4.48), Wilcoxon test: T (N=52) = 615.000 (z=.67, p=.51,

2-T). However, PK scores in the GO live RNG condition were also

nonsignificantly higher in the nonfeedback version (mean PK score =

5.31) than in the feedback version (mean PK score = 4.67), wilcoxon

test: T (N=52) = 642.000 (z=.43, p=.67, 2-T).

The inspection time test. Ss practising PO increased

nonsignificantly in inspection time (t=-1.22, p=.25) and Ss practising

GO and CR decreased nonsignificantly in inspection time between the
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first and last measurement (t=.95, p=.36 and t=1.36, p=.21,

respectively). EO decreased significantly in inspection time from the

first measurement to the second (t=2.83, p=.02). See table 6.10 for

details.

Test-retest reliability for the inspection time test was obtained

by doing Pearson Correlation on duration time on the first occasion and

duration time on the second occasion. As it turned out; r(42) = .46

(t=3.32, p=.0022, 2-T), which suggests consistency in responding on the

two occasions.

Home practice sessions. Fourteen of those doing the visual-imagery

strategies did not practise at home. If S did not bring his diary to the

last session E gave him an addressed envelope to put the diary in and

mail back. If that did not work E phoned S after Christmas and asked him

to turn in the diary. The matter was not pursued any further. The 25 Ss

who practised at home scored slightly higher (mean PK scores =81.28) in

combined total PK scores for the four sessions than the 14 Ss who did

not practise at home (mean PK scores = 80.64). The difference was not

significant on a Mann-Whitney test: U = 171.000 (z=-.12, p=.87, 2-T).

Vividness of the visual-imagery strategy as reported in the diaries

when practised at home did not get better with more practice. The method

developed in pilot experiment 4 to measure whether imagery gets better

over a period of time (for details see appendix E), showed a

nonsignificant correlation between the chronological time variable and

the vividness ratings; Spearman R(119) = -.09 (z=.96, p=.34, 2-T).

Post-Hoc Linear Relationships

To examine the various possible linear developments across sessions

the Spearman Rank correlation coefficient was employed to correlate PK
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scores with session number. One can question the use of correlation on

only four values. I reasoned that correlation could give a rough

indication of which relationships suggest linear connections, if any.

Furthermore, the relationships that would reach significance would be

the most robust ones and those were of most interest to me.

The four group. All three training groups showed nonsignificant

declines in the combined feedback and nonfeedback PK scores from session

1 to session 4, see Fig. 6.3. The decline for combined PK scores of the

three strategy groups was not significant; Spearman R(155) = -.08

(z=.94, p=.35, 2-T). The control group was the only group that showed a

close to significant incline in total PK scores; Spearman R(51) = .27

(z=1.95, p=u051, 2-T), see Fig. 6.4. This incline in total PK scores in

the control group was due to a highly significant incline in the

nonfeedback version; Spearman R(51) = .39 (z=2.80, p=.0053, 2-T), as can

be seen in table 6.11.

Live RNG and Pseudo-RNGs. Looking at table 6.12 the positive

marginal significant correlation between PK scores and session number

for the control group was mainly due to a significant correlation

between total pseudo-RNG PK scores and session number; Spearman R(51) =

.28 (z=1.98, p=.045, 2-T), and not total live RNG PK scores and session

number.

To be more exact it was total pseudo-RNGl PK scores that correlated

significantly with session number; Spearman R(51) = .43 (z=3.Q8,

p=.0025, 2-T), but not total pseudo-RNG2 PK scores and session number,

see table 6.12.

Tracing this effect even further can be done by comparing whether

it was due to E or S initiating the pseudo-RNGl, see table 6.13. Session

number correlated positively and significantly with total pseudo-RNGl PK

scores when E initiated the test; Spearman R(25) = .49 (z=2.45, p=.01,
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2-T). This correlation was not significant when S initiated the test;

Spearman R(25) = .08 (z=.39, p=.70, 2-T).

Predicting Training Post-Hoc

Was there any group of Ss that was more likely to show increase in

PK scores in visual-imagery training?

Sheep and goats in imagery groups. The following analyses were done

on the three visual-imagery groups, and not on the control group. The 27

sheep scored nonsignificantly higher (mean PK scores = 81.30) than the

12 goats (mean PK scores = 80.50), Mann-Whitney Test: U = 155.000

(z=-.21, p=.81, 2-T).

For an informal comparison, the 2 highest scoring sheep (scoring 6

on the sheep-goat scale) got higher PK scores (mean PK scores = 87.00)

than other sheep or goats, and scored above chance in three sessions out

of four. The difference between these two sheep and the 12 goats was not

significant, Mann-Whitney Test: U = 5.000 (z=-1.28, p=.20, 2-T).

The 27 sheep increased nonsignificantly in PK scores from first

half of the experiment (mean PK scores from sessions 1 and 2 combined =

40.30) to the second half (mean PK scores from sessions 3 and 4 combined

= 41.00), Wilcoxon test: T (N=27) = 171.000 (z=.43, p=.67, 2-T). The 12

goats decreased significantly in PK scores from first half (getting mean

PK scores = 43.00) to second half (mean PK scores = 37.50), Wilcoxon

test: T (N=12) = 5.500 (z=2.63, p=.009, 2-T).

I ran Mann-Whitney tests on the PK score increase between the first

and second half of the training sessions with sheep and the decrease in

PK scores between the two halves of the experiment with goats. This

analysis yielded a significant difference between sheep and goats,

Mann-Whitney test: U = 73.500 (z=-2.69, p=.007, 2-T).
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Sheep and goats in control group. The 11 sheep increased in PK

score from first half (mean PK scores = 39.00) to second half (mean PK

scores =40.64) of the experiment. The two goats also increased in PK

score from first half (mean PK scores =38.50) to second half (mean PK

scores = 41.00) of the experiment.

GGPO. This analysis applied only to those practising the three

visual-imagery strategies. Those scoring high on the GGPQ (split via the

median of 27.0) scored slightly lower on the computer test (combined PK

scores from the four sessions) than those scoring low on the GGPQ,

Mann-Whitney Test: U = 145.000 (z=-.23, p=.80, 2-T). This is

nonsignificantly in the reverse direction to that found post-hoc in

experiment 4. The 19 Ss scoring high on the GGPQ got mean PK scores of

80.26, whereas the 16 Ss scoring low on the GGPQ got mean PK scores of

80.56.

Gordon's test. This analysis was done only on the three

visual-imagery groups. When the Gordon's test is split via the median of

20 into high and low self-rated imagery controllers, both the high and

low self-rated imagery controllers decreased slightly in PK scores from

the first half of the experiment to the second. The 17 high controllers

decreased from a mean PK score of 42.35 down to 39.06 (MTE=40). The 17

low controllers decreased from mean PK score of 40.12 down to 40.06

(MCE=40) . (The 5 Ss who had an exact median of 20 were excluded from the

analyzes.)

Post-Hoc Analysis of the Screening Sessions

In addition to H5, the following four analyses were conducted on

the 90 session pretest screening material: a) The Gordon questionnaire

on imagery control did not correlate significantly with feedback PK

scores; Spearman R(89) = .15 (z=1.37, p=.17, 2-T). This was however in
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tiie expected direction, i.e., higher self-rated imagery control was

associated with higher PK scores, b) Scores on the Gordon questionnaire

correlated significantly with those on the WIQ and VMQ; Spearman R(87)

= -.46 (z=4.26, p=.0001, 2-T) and Spearman R(88) = -.27 (z=2.50, p=.01,

2-T), respectively, c) Scores on the WIQ correlated significantly with

those on the VAlQ; Spearman R(87) = .52 (z=4.82, p=.0000, 2-T). d)

Correlation between answers to question 15 on the GGPQ and the total PK

scores was close to significance; Spearman R(86) = .20 (z=1.88, p=.057,

2-T). These results are reported here for the record, but are not

discussed until in chapter 7.

6.6 DISCUSSION

No hypotheses related to psychokinesis were confirmed. Subjects

doing GO did not score higher in the feedback version than in the

nonfeedback version, and Ss doing EO did not score higher in the

nonfeedback version than in the feedback version. Ss practising PO

showed a nonsignificant trend towards doing better in the nonfeedback

version than in the feedback version, as predicted, and scored

nonsignificantly higher than the control group in the nonfeedback

version. The three visual-imagery groups demonstrated a nonsignificant

decline in PK scores across sessions. In contrast, the control group

inclined in PK scores across sessions to a degree close to significance,

thus showing a trend that implies "learning" (although it does not

necessarily mean learning effect). A multi-session set-up such as the

one employed in experiment 5 does therefore not provide any support for

the three visual-imagery strategies as tools to increase PK scores in

psi experimentation with random number generators.
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It should be noted that experiment 5 was not an exact replication

of prior studies conducted by Morris et al. (1982) and Levi (1979) but a

replication of the visual-imagery strategies they explored. A

multi-session set-up such as the one used in experiment 5 neither

brought out the difference between PO and GO that earlier studies have

found nor GO's effectiveness in producing extrachance results. The

condition that most resembles prior studies is the live PNG condition

for PO and GO. The live PNG condition for these two groups did, however,

neither produce evidence for PK nor did it differ in any obvious way

from the pseudo-ENG conditions (see table 6.9).

Post-Hoc Implications

A number of post-hoc analyses were conducted giving rise to some

findings that reached significance but whose importance, if any, could

only be ascertained by further research. I prefer to discuss the main

post-hoc findings from experiment 5 along with the relevant findings

from experiment 4 in this section (instead of discussing both

experiments together in the final discussion chapter). The reason is

that it is difficult to discuss and interpret the present findings

without referring to the relevant findings from the previous study since

I was trying to replicate the prior findings.

Sheep and goats. (1) One of the more interesting post-hoc findings

from the present study was that of sheep inclining nonsignificantly in

PK scores between the first and the second half of the experiment, while

the goats declined significantly (p=.009, 2-T). The difference between

the incline with sheep and the decline with goats was significant

(p=.007, 2-T). In experiment 4, goats declined more than sheep between

the two halves of the six sessions (for goats the decline yielded p=.10,

2-T, and for sheep p=.53, 2-T). There, were, however, only 3 goats in
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study 4. (2) Only two super-sheep (scoring 6 on the sheep-goat scale)

practised the visual-imagery strategies. They scored higher (mean PK

scores = 87.00) than other sheep and goats. It is important to stress

that N is quite small, which makes this observation nearly useless. The

three super-sheep in experiment 4 also scored higher than all other

sheep and goats in the visual-imagery training, and scored above chance

on five out of six occasions (mean PK scores = 125.00). In future

research into visual-imagery strategies for the facilitation of PK one

may want to screen for sheep, and perhaps in particular super-sheep.

Inspection time trends. The test-retest reliability of the

inspection time test turned out to be reasonable (r=.46, p=.002), and Ss

showed consistency in the number of trials they did on the two

occasions. The two inspection time measurements that were analyzed in

relation to PK scoring were not significant. Both of them, however, can

be considered as nonsignificant trends that were in accord with the

findings from experiment 4. Since neither was significant and 8 Ss did

not complete the inspection time test in experiment 5, no serious

interpretation will be offered. Further research must decide whether

these effects are real or not:

(1) PO was the only condition that demonstrated an increase in

inspection time after imagery training. This could indicate that when Ss

have practised PO, and turn immediately to the inspection time test, the

process type imagery gets in the way of, or interferes with the

processes that are responsible for inspection time. This interference

could relate to the effects of PO practice upon some strategies used in

solving the inspection time task. If future research shows this

observation to be valid, one may have some sort of an objective measure

of whether PO has effectively taken place with a subject or not. In
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other words, an increase in inspection time can be seen as measurable

effect of PO imagery. (2) Ss practising the visual-imagery strategies

that increased in inspection time from first measurement to second

scored nonsignificantly higher than Ss who decreased in inspection time.

If PO was the only strategy that increased in inspection time, then the

Ss increasing in inspection time and scoring higher than those who

decreased in inspection time may have been mainly the Ss who did well in

the PO group. This seems to be the case. Of those who increased in

inspection time (and scored higher than those who experienced a

decrease), in experiment 4, 3 out of 5 were doing PO (while 2 did EO),

and in experiment 5, 4 out of 6 were doing PO (while one did GO and one

did EO). In both experiments 4 and 5, Ss using PO scored higher than Ss

using either GO or EO.

Interaction Between Feedback and Imagery

The IT measurement in the present experiment confirmed the

observation from experiment 4. In experiment 5, Ss "willing" the blue

star to appear took more time on their task (987 sec.) than Ss "willing"

in their mind's eye an energy beam going into the target box pulling out

the blue star (727 sec.). Ss "willing" a final number of hits out of the

session spent less time (466 sec.) on their task than any of the other

groups. They even spent less time on their task than Ss who had not been

provided with any instructed strategy (596 sec.) . Duration of volition

was longer when Ss doing PO did not obtain feedback on their performance

(395 sec.), than when they received such feedback (331 sec.). Ss doing

GO spent more time on their task when they received feedback on their

performance (558 sec.), than in the absence of such feedback (428 sec.).

Although nonsignificant, Ss practising EO showed a trend towards

spending more time on their volition task in the absence of immediate
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feedback (240 sec.) than in the presence of such feedback (226 sec.).

The instructions required Ss to engage in one of three different

mental processes. If mental processes can be seen as analogous to

physical processes, we would expect Ss to take different times in

employing their strategy, depending upon what strategy they are using.

As it turned out Ss spent different times on their task depending upon

which strategy they were practising (see table 6.6). Kruskal-Wallis

test: H (3,N=207) = 16.313 (p=.0013) for the four conditions. This

suggests that Ss were, in fact, practising three (or four counting the

CR group) different strategies on the computer test. If they had not, we

would expect Ss to have spent roughly equal time on the task. However,

whether a strategy took a long or short time to perform was not

connected with its effectiveness according to the data.

Let us put PK aside. We still have to explain the different effects

of the presence and absence of immediate feedback on IT in PO and GO. As

a starting point, let us look at the cognitive effort idea presented by

Levi (1979) . In the present study, the cognitive effort required of Ss

in GO should have been less in the feedback condition than in the

nonfeedback condition, since the form of the feedback (the blue star)

was congruent with the imagery (of visualizing the blue star) in the

feedback condition. In contrast, the cognitive effort required of Ss in

PO should have been greater in the feedback condition, since the form of

the feedback was not congruent with the imagery (visualizing an energy

beam) .

In the last chapter we argued that the IT measurements did not

support the interpretation of the cognitive effort idea where more

cognitive effort should be reflected by higher IT, and less cognitive

effort by less IT. Another interpretation of the cognitive effort idea
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can be stated as follows:

Less cognitive effort (as a consequence of less conflict
between external feedback stimuli, or absence of stimuli, and
internal imagery) is reflected in more time spent on a task
because the imagery process is left undisturbed to take its
time. Less time spent on a task indicates more cognitive
effort, because the imagery activity that is going on is cut
off when it conflicts with external feedback.

This may seem counter-intuitive. Feedback (or no-feedback) which is

not congruent with the visualization will result in less time spent on a

task. Feedback (or no-feedback) congruent with visualization will result

in more time spent on the task. In this explanation no-feedback is

"active" and has an effect, for example, in GO where no-feedback is

considered not to be congruent with imagery and results in interference

between imagery and no-feedback.

Feedback on its own, or the absence of it, is seen as crucial in

the cognitive effort idea. We can look at the time that Ss take after

making a hit and after getting a miss in the feedback version for both

GO and PO:

(a) For GO in the feedback version: Since the criteria for less

cognitive effort is the production of feedback congruent with imagery we

can compare directly the IT after a hit and IT after a miss. No blue

star after a miss is not congruent with imagery of a blue star. We would

expect GO to take more IT after a hit than after a miss. The data shows

a significant difference between IT after a hit (mean IT = 11.45) and

after a miss (mean IT = 15.41), Wilcoxon test: H (N=52) = 460.000

(z=2.085, p=.03, 2-T). This indicates that Ss speed up after receiving a

hit. Thus this part of the cognitive effort idea as detailed above, is

not confirmed.

(b) For PO in the feedback version: Because the absence of feedback
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is congruent with PO imagery less cognitive effort occurs. We can

compare directly the IT after a hit and after a miss. A blue star after

a miss is not congruent with the image of an energy beam, whereas no

blue star is more congruent with the imagery. We would expect PO to take

more IT after a miss than after a hit. The data shows a significant

difference between IT after a hit (mean IT = 6.98) and after a miss

(mean IT = 9.02), Wilcoxon test: H (N=52) = 445.000 (z=2.22, p=.02,

2-T) . This indicates that Ss speed up after receiving a hit. This seems

to suggest a rise in cognitive effort immediately following feedback and

is apparently in accord with the cognitive effort idea as detailed

above. This, however, also suggests that Ss speed up after hits

regardless of which strategy they use, PO or GO. The same statistical

comparison for hits and misses has not yet been conducted on EO and CR,

or on the nonfeedback conditions where it would be interesting to see if

there is any tendency to respond in the same way, thus indicating that

at some level Ss may be aware that they got a hit.

Do we have to invoke the concept of cognitive effort that

represents interference or conflict between feedback and imagery? The

following is a "simple" explanation of what could be happening (although

there are probably other possible interpretations): Feedback is seen as

information, e.g. in the feedback version of Synthia, a miss is not

followed by any blue star, but still it provides feedback on

performance. Ss speed up after receiving a hit because they feel more

confident irrespective of what strategy they are practising. Or, since

feedback is also information of failure, when Ss obtain "negative"

feedback they loose confidence, slow down and spend some time getting

set for the next trial. The absence of feedback (as in the nonfeedback

version of Synthia) does not have any effect on imagery at all. When

imagery is performed without feedback, or information about performance,
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it is left undisturbed to take its time. When trial-by-trial feedback is

presented on performance (as in the feedback version), Ss practising GO

concentrate (or focus) more on their task than in the absence of such

information. Their attention is kept alert since they are constantly

reminded of their image resulting in more concentration. In the absence

of information on performance, Ss practising PO and EO concentrate more

easily on their task than in the presence of such information. For PO

and EO, Ss' concentration or attention is interrupted by any

trial-by-trial feedback.

A possible relationship between concentration / attention and IT in

feedback / nonfeedback conditions can be explored in future experiments

by administering some sort of concentration / attention questionnaire in

each session. One would probably need more elaborate apparatus to get at

this hypothesis but this could be a start.

The "Learning" Effect

The control group (CR) was the only group that showed a marginally

significant incline in PK scores across sessions. We traced this

significant incline effect to the pseudo-RNGl PK scores of CR. This

significant incline in pseudo-RNGl PK scores over sessions occurred when

E initiated the test (and thus a random sequence of 20 trials), and not

when S initiated the test. However, the pseudo-RNGl trials when S

initiated the test contributed to the overall significant correlation

between pseudo-RNGl PK scores and session number as can be seen in table

6.13 (rs = .28 for nonfeedback pseudo-RNGl PK scores and session number

when S initiated the random sequence) . To sum up, the significant

incline in PK scores over sessions for CR was mainly due to the random

numbers that were produced when E initiated a determined run of 20
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numbers, which then significantly matched the target order.

Possible reasons. Given the large number of analyses done, the

marginally significant incline observed in PK scores of the control

group could have been a chance result. Acknowledging the fact that this

finding could be a chance result, we may nevertheless want to speculate

on other interpretations. Following are three possible psi-based

explanations.

(1) Interest-related variables: Practising the same strategy time

after time may have been dull and repetitive. Ss may have got bored and

lost interest in the strategy they were using. This loss of interest may

have been reflected in the PK scores that declined over time and was

most prominent with the goats. Another psychological factor may have

been that Ss gradually tried harder and harder to "make" their strategy

work. High striving associated with visualization of desired outcome has

resulted in psi scores below chance (Debes & Morris, 1982; also relevant

is Morris & Morrell, 1985) . The third factor might have been that the

imagery groups had high expectations of the effectiveness of their

training. They became frustrated or "put off" somehow by the feedback

from poor results. In contrast, Ss in CR may not have lost interest

since they were free to play around with as many methods as they could

think of. Their expectations may not have been as high as with the

imagery groups and thus the CR Ss may have adopted a more relaxed

attitude towards the sessions. Their interest in the PK task may have

been more likely to grow as the sessions went on.

In these explanations, attentional factors and the novelty of a

strategy are considered more important than the actual production of the

strategy. Strategy instructions are more demanding and decrease

attentional factors, while less defined instructions make these

attentional factors high. Implicit in these explanations is that it is
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the not the strategies per se that would increase PK scoring, but some

sort of hypothetical variable(s), like "interest". I would like to make

three comments on these explanations: Firstly, if interest-related

variables were solely responsible for high PK scoring, we would have

observed high PK scoring in the first training session (where the

novelty level would have been high, compared to the remaining three

sessions). Indeed such was the case with the visual-imagery strategy

groups (see Figs. 5.1 and 6.4), but it was not of the same caliber of

what was obtained in the one or two session studies conducted by Morris

et al. (1982) and Levi (1979). Secondly, these explanations include so

many possible variables, that it is difficult to point out which ones

are more likely than others to be responsible. Thirdly, these

explanations may shed some light on the decline with the imagery groups,

and to some extent the incline with the CR group. However, they do not

explain why the incline in the CR group mainly occurred on pseudo-RNGl

when initiated by E.

(2) The quantum collapse model: Schmidt's model would probably

explain PK influence on the RNGs as generated by S affecting the outcome

when he observes it (at the end of the nonfeedback condition and after

each trial in the feedback condition). S is the "interested" party who

observes the results before anyone else. Assuming that S was influencing

the random numbers, then we would expect S's influence to be equal on

pseudo-RNG2 and pseudo-RNGl, both when S and E initiated it. This was

however not the case.

(3) The IDS model would predict that all results are obtained via

intuitive data sorting by precognition. It might explain the incline

with the CR group by saying that the only way for E to enter the data

via his own psi would be through pseudo-RNGl when he initiated the
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computer tests. The IDS model would say that the experimenter

intuitively started the test at the right moment to get this "learning"

effect. If this is the case we would expect psi scores to have increased

in both feedback and nonfeedback conditions when E initiated pseudo-RNGl

(Unless E was differentially "motivated"). Looking at table 6.13 this

expectation is marginally confirmed: Feedback psi scores when E

initiated pseudo-RNGl were close to being significant (rs=.37, z=1.87,

p=.06, 2-T). However, E predicted that the visual-imagery groups would

show an incline effect and not the CR group, and he knew the condition

for each subject. The CR group was expected to score at chance or to

show a slight decline in PK scores. In a sense, E wanted CR to show no

incline effect. So if we interpret this "learning" effect as possibly

produced by intuitive data sorting by E, then we have to argue that it

was psi-missing on behalf of E. (It is possible that there are multiple

influences, and that during execution of CR, E was less confounded by

complicated influences resulting from the imagery strategies, if any

influences resulted from them at all.)

Of the three psi based interpretations discussed, the one offered

by the IDS model can be presented as the most consistent with the

incline in the CR group. A significant difference between performance on

pseudo-RNGl (which was initiated by E) in comparison with other RNGs

(initiated by Ss) was also observed in experiment 4. There we noticed a

significant difference (p=.04, 2-T) between feedback PK scores on

pseudo-RNGl (above chance) and pseudo-RNG2 (below chance) . This was

however not replicated in experiment 5, which casts doubt on this

observation. Also, why should E's influence only be limited to the CR

group? Why do we not notice more of E's influence in the data if E's

precognition can play such a big role in forming the results? I do not

have any ready-made answers to these questions, and the fact remains,
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that these "one-occasion" significant findings may be due to chance,

given the number of statistical analyses conducted.

Imagery Practice

Two studies, both dealing with somewhat prolonged imagery practice,

came to my attention after the completion of the visual-imagery

experiments. Since they are related to the purpose of this thesis they

will be described here at length.

Morris and Hornaday (1981) conducted a two session study with 31

subjects. They used the same PK device that Morris et al. (1979) had

used (a display of 16 lights where a binary decision from a RNG

determined whether the illuminated light would step clockwise or

counterclockwise). Target direction (clockwise or counterclockwise) was

counterbalanced for Ss and assigned prior to the study. (Although it is

not clear in the report, it appears that the experimenter who treated

the subjects did not know the assignment.) The subject started the first

session by doing four runs of 16 trials each. He was then given written

instructions on mental practice and attempted to imagine for about 4

minutes being successful at influencing the lights. Following this, the

subject did four more runs of 16 trials each. Before the second session

which would take place in a week's time, the subject was required to

engage in the mental practice procedure once a day. In the second

session the subject was again tested on the PK test.

The overall results were above chance but not significantly so

(50.50%, z=.89). There was no significant difference between the first

and second sessions. There was a "general trend towards improvement from

first session through the first half of the second session, but the

second half showed negative scoring" (ibid., p.104). No meaningful
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correlations were found between PK performance and the number of home

practice sessions, average duration of session, vividness of experience

or prior experience with mental development techniques.

Braud (1983) reported a pilot investigation of prolonged

visualization / imagery training in facilitating PK. He examined PK

performance by having 7 Ss individually try to exert a PK effect on a

visual display attached to a thermal noise-based binary PNG. The display

provided red illumination feedback for hits, but no feedback for misses.

Each subject was tested twice on the PNG on each occasion doing five

100-trial runs, preceding (pre-test) and following the imagery training

program (post-test). On both occasions the subject's imagery was

assessed by Paivio's Individual Differences Questionnaire, Marks' WIQ

and Gordon's Test of Visual Imagery Control.

The training program had originally been developed by George

(George, Imagery Enhancement, unpublished). It enphasized various

visualization exercises. A tape recording of the exercises involved

predominantly guided visualization of color and colored objects. Early

exercises were simple and "static" while later exercises were more

complex'and "dynamic" (Braud, 1983, p.188). This training consisted of

weekly group meetings as well as daily home practice for a period of six

weeks. Before training, PK scoring did not differ significantly from

chance, but following training PK scores were significantly above chance
_ g

(p=3.66 x 10 , 2-T), using the z-test. As predicted, the PK score had

increased significantly from pre-test to post-test (Z^^-^2.84, p=.0044,
2-T). Furthermore, a significantly positive correlation between amount

of imagery practice and increase in PK scores across training was also

reported (r=+,84, p<.02, 2-T). Finally, all imagery scores on the

questionnaires changed in the expected direction across training, and on

the Gordon test to a significant degree (p=.026, 2-T), using the t-test.



CHAPTER6 PAGE 290

Braud concluded that his preliminary findings were consistent with the

idea that prolonged visualization training may facilitate PK performance

(ibid., p. 189) .

In both the Morris and Hornaday (1981) and Braud (1983) studies Ss

were apparently not instructed to use any particular visual-imagery

strategy while attempting to exert psychokinesis. In that respect these

two studies are not directly related to our purpose of exploring PO, GO

and EO. Both are, however, important to the discussion of the

hypothesized relationship between imagery and PK (George & Krippner,

1984) . Morris and Hornaday failed to find a significant improvement in

PK performance after a week of "mental practice" procedure.

Unfortunately they do not report whether imagery got significantly

better after one week's practice, or if they attempted to assess that at

all. Braud reported a significant increase in PK scores after imagery

training and he also reported a significant change in imagery in the

expected direction after training, as measured by the Gordon's test.

Thus, Braud's study seems to yield some confirmation of the hypothesized

relationship between imagery and PK, in that imagery training

significantly affected imagery and in turn PK performance Improved to a

significant degree. As I see it, it is unfortunate that Braud did not

have a control group. Therefore we do not know whether the tendency to

report better imagery control after prolonged practice was due to

practice or something else.

The data from experiments 4 and 5 indicate that our training

procedure did not significantly improve the vividness of the

visual-imagery strategies for those Ss who practised at home. In that

case the results of studies 4 and 5 may not be directly relevant to the

PK-imagery hypothesis. We should however acknowledge that in both
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experiments 4 and 5 Ss tended to report that imagery practice at home

improved slightly the vividness of the visual-imagery strategy they were

using (correlation between the chronological time variable and the

vividness ratings for experiment 4, rs=-.24, p=.06; and for experiment

5, rs=-.09, p=.34). Perhaps a better way to assess whether imagery

improves with practice is to do as Braud did and administer imagery

scales before and after imagery training. My reason for using the

diaries as a basis for imagery evaluation was that I wanted to measure

whether the vividness of a particular strategy that S was using

improved, and not the general imagery ability.

Follow-up Investigation

One subject, case 26, scored consistently above chance in the

feedback version of the PK computer test in experiment 4. He was

practising the PO strategy that had been expected to yield extrachance

PK scoring in the nonfeedback version. I decided to try to get case 26

again to the laboratory after experiment 5 for further experimentation.

He agreed to this and we decided to do five more sessions without any

instructed strategy. The five sessions were carried out between 21

January and 18 February 1989. Again, the PK task was the computer test

"Synthia", but this time it was the same version as was used in

experiment 5 (with both live and pseudo-RNGs generating the PK targets).

For the five sessions, case 26 obtained feedback PK scores of 46

(M3E=50, z=-.65), and nonfeedback PK scores of 46 (MGE=50, z=-.65). He

scored therefore below chance on this occasion. Unfortunately, the five

sessions coincided with a difficult period in his life. Shortly before

the five sessions started he had failed his exams in an evening school.

During the experimentation, he attempted to resit the exams, but failed

again, and finally quit his daytime job. For the last couple of sessions
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he was trying to decide what to do in the future. Be that as it may. For

overall feedback PK scores (one pretest session, six training sessions

and five additional sessions), case 26 obtained 140 hits (MGE=120,

2=2.11, p=.03, 2-T). Although case 26 did not live up to expectations in

the five additional sessions, his overall feedback scores are still

significant. The results in the follow-up tests, however, leave it

ambiguous as to whether he ever had any "natural" psi gift.

6.7 SUMMARY

It is acknowledged that the results from this study do not support

the three visual imagery strategies (GO, PO and EO) as a method of

increasing PK scores in a multi-session set-up with RNGs. Post-hoc

examination of the data suggests the possibility of sheep doing better

than goats in this type of imagery "training" research. The goats

declined significantly in PK scores, whereas sheep showed a slight

incline in PK scores. The difference between incline with sheep and

decline with goats was significant. The control group was the only

condition that implied any "learning" effect across sessions. Three

psi-based explanations were offered on the marginally significant

incline in PK scores of the CR group. The one most consistent with the

results was psi-missing precognition on behalf of the experimenter. Ss

practising PO spent a significantly longer time in the nonfeedback

version than in the feedback version. Ss practising GO spent a

significantly longer time in the feedback version than in the

nonfeedback version. This effect was interpreted in terms of different

levels of concentration.
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TABLE 6.1

Organization of the pretest screening sessions in experiment 5. PFNG:
pseudo-FNG.

si* s2 s3 s4 s5 s6 Si s8 s9
F N N F F N N F F N N F F N N F F N

L P L P P L P L L P L P P L P L L P
S S S S S S S S E E E E E E E E S S
2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 1 2 etc

s: subject
F: feedback (40 trials)
N: nonfeedback (40 trials)
P: pseudo-FNG (40 trials)
L: live PNG (40 trials)
1: PRNG1 first (20 trials)
2: PRNG2 first (20 trials)
E: E initiates test (80 trials)
S: S initiates test (80 trials)

*A random selection decided if the
first S started with feedback or

nonfeedback version, if he did the
test with PRNG or live RNG first,
for the pseudo-FNG trials (whether
hidden or not) if pseudo-FNGl or
pseudo-FNG2 came first, and
finally if E or S initiated the
test.
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TABLE 6.2

Schema of the set-up of experiment 5. S1-S12 = subjects, N, F, 1, 2, P, L, E,
S = same as in table 6.1. After flips of a coin for the first S, the starting
point of "FPS1" was obtained.

PO Session 1 Session 2 Session 3 Session 4

SI = F N N F F N N F
P L L P P L P L
S S S S E E E E

1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2
S2 = N F F N N F F N

P L L P P L L P
E E E E S S S S

2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1
S3 = F N N F F N N F

L P P L L P P L
S S S S E E E E

1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2
S4 = N F F N N F F N

L P P L L P P L
E E E E S S S S

2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1

S13 = F N N F F N N F
P L L P P L L P
S S S S E E E E

1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2

GO

SI N F F N N F etc..
L P P L L P
E E E E S S
2,1 2,1 2,1 2,1 2,1 2,1

S2 F N N F F N etc..
L P P L L P
S S S S E E

1,2 1,2 1,2 1,2 1,2 1,2
S3 N F F N N F etc..

P L L P P L
E E E E S S

2,1 2,1 2,1 2,1 2,1 2,1

etc..

CR same as PO.
EO same as GO.
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TABLE 6.3

Rough plan of experiment 5.

Sessions Treatment of the four groups

Screening 1. E chats with S
session 2. S fills out WIQ, VAIQ, Gordon's test, GGPQ, I-E scale

3. S does the PK computer test
4. S fills out post-session questionnaire
5. E puts S into either one of the three imagery groups or

the control group
6. E gives S basic instructions.

First 1. S is greeted by senior laboratory members
session 2. S does the inspection time test

3. E gives S a pamphlet that includes instructions of how to do
the home practices, the diary etc.

4. S listens via headphones to pep-talk followed by the
visual-imagery strategy (the strategy groups)

5. S does the PK computer test.
6. S fills in free-response question sheet and

rates E's influence.

Second 1. E discusses home practices with S
session 2. S listens to pep-talk followed by strategy on tape

3. S does the PK computer test
4. S fills in free-response question sheet and

rates E's influence
5. S listens to 25 min. relaxation exercise in a reclining chair.

Possible 1. If S did not have time to learn the relaxation
extra exercise at the end of last session he returns to
session the laboratory to learn the relaxation exercise.

Third 1. Discussion
session 2. S listens to pep-talk followed by strategy on tape

3. S does the PK computer test
4. S fills in free-response question sheet and

rates E's influence
5. S learns a simple visualization exercise
6. S asked to bring diary in next session.

Fourth 1. Discussion
session 2. S listens to pep-talk followed by strategy on tape

3. S does the PK computer test
4. S fills in free-response question sheet and

rates E's influence
5. S does the inspection time test again
6. Discussion, diary returned, results provided, etc.

After 1. All Ss sent results of main findings of the
experiment experiment by mail.
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TABLE 6.4

Hits and t-test statistics for the three strategies and the control group in
the feedback and nonfeedback conditions.

Feedback Nonfeedb. Combined
scores scores scores

(MCE=520) (MGE=520) (MCE=1040)

PO Hits = 525 Hits = 543 Hits = 1068
n=52 Mean = 10.10 Mean = 10.44 Mean = 20.54

sd = 2.74 sd = 3.06 sd = 3.86
t = .253 t = 1.041 t = 1.007

GO Hits = 525 Hits = 527 Hits = 1052
n=52 Mean = 10.10 Mean = 10.14 Mean = 20.23

sd = 2.26 sd = 2.74 sd = 3.36
t = .307 t = .355 t = .495

EO Hits = 522 Hits =519 Hits = 1041
n=52 Mean = 10.04 Mean =9.98 Mean =20.02

sd = 2.94 sd = 2.59 sd = 3.95
t = .094 t = -.054 t = .035

CR Hits = 525 Hits = 510 Hits = 1035
n=52 Mean = 10.10 Mean 9.81 Mean = 19.90

sd = 2.29 sd = 2.74 sd = 3.59
t = .302 t = -.505 t = -.193

TABLE 6.5

Mean PK scores for first and second half of the four training sessions
(sessions 1-2 combined and 3-4 combined) for the four conditions. denotes
decline, and "+" denotes incline in PK score means bet-ween the two halves at
of the experiment.

FEEDBACK NONFEEDBACK COMBINED
First Second First Second First Second
half half half half half half

PO 21.31 19.08 - 20.08 21.69 + 41.39 40.77 -

GO 20.62 19.77 - 20.54 20.00 - 41.15 39.77 -

EO 20.08 20.08 = 20.77 19.15 - 40.85 39.23 -

CR 20.77 19.62 - 18.15 21.08 + 38.92 40.69 +
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TABLE 6.6

Mean time (in seconds) spent on practising the three imagery strategies.
Wilcoxon tests are reported as two-tailed.

Time in Time in Wilcoxon test
Feedback Nonfeedb. between feedback &
version version nonfeedback versions Total time

PO 331.20 395.47 T(52)=461.000 (z=2.08, p=.036) 726.67
GO 558.31 428.31 T(52)=302.000 (z=3.52, p=.0007) 986.62
EO 225.83 239.71 T(51)=570.000 (z=.87, p=.39) 465.54
CR 306.03 290.44 T(52)=624.000 (z=.59, p=.56) 596.46

TABLE 6.7

Mean hidden hits compared to mean observed hits for the four groups.

HIDDEN OBSERVED
Feedb. Nonfeed. Total Feedb. Nonfeed. Total

PO 9.90 10.12 20.02 10.10 10.44 20.54
GO 9.77 9.92 19.69 10.10 10.14 20.23
EO 9.61 9.92 19.57 10.04 9.98 20.02
CR 9.88 10.29 20.17 10.10 9.81 19.90

Total 9.79 10.06 19.87 10.08 10.09 20.17

TABLE 6.8

Mean PK scores (feedback and nonfeedback combined) broken down for live PNG
and pseudo-RNG, and pseudo-KNGl and pseudo-RNG2. S init.= subject started
pseudo-BNGl; E init.= experimenter started pseudo-ENGl.

Mean PK S init. E init.
scores mean PK mean PK

Live PNG 9.91
Pseudo-RNG 10.26

. Pseudo-RNG2 Feedback 5.08
Nonfeedback 5.20
Combined 5.14

Pseudo-RNGl Feedback 5.15 5.23 5.06
Nonfeedback 5.05 5.17 4.94
Combined 5.10 5.20 5.00
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TABLE 6.9

Mean PK scores broken down for live RNG and pseudo-RNG for both feedback and
nonfeedback conditions for all four groups.

FEEDBACK NONFEEDBACK COMBINED
Live Pseudo Live Pseudo Live Pseudo TOTALS

PO 4.48 5.62 5.94 4.50 10.42 10.12 20.54
GO 4.67 5.21 5.31 4.65 10.18 10.06 20.23
EO 4.33 5.42 5.40 4.58 9.73 10.29 20.02
CR 4.71 5.39 4.62 5.19 9.33 10.58 19.90

4.55 5.41 5.32 4.73 9.91 10.26 20.17

TABLE 6.10

Difference between the four conditions in inspection time measured in
milliseconds (duration) before and after experiment 5.

BEFORE AFTER COMBINED T-TEST
mean sd mean sd mean (corr., 2-T)

PO 33.55 24.36 54.75 45.93 44.15 t (10)=-1.22, p=.25
GO 33.69 37.66 31.25 33.46 32.47 t (11) = .95, p=.36
EO 42.00 26.37 27.00 23.89 34.50 t(11)=2.83, p=.016
CR 37.40 25.41 28.11 22.69 32.76 t(8) =1.36, p=.21

TABLE 6.11

Spearman Rho (rs) correlation between session number and PK scores for the
four groups. All p values are 2-T.

PO GO EO CR

Feedback rs == -.19 rs == -.09 rs =' .01 rs := -.00
version z = 1.37 z = .65 z = .05 z = .03

P = .17 P = .52 P = .91 P = .93

Nonfeedb. rs == .13 rs == .00 rs == -.04 rs := .39
version z = .94 z = .01 z = .25 z = 2.80

P = .35 P = .94 P = .79 P = .005*

Combined rs = 00oIII rs = 1 o kO rs =; -.07 rs := .27
versions z = .55 z - .61 z = .47 z - 1.95

P = .59 P = .55 P = .64 P = .051

* significant p<.05.



CHAPTER6 PAGE 299

TABLE 6.12

Spearman Rho (rs) correlation between session number and PK scores (feedback
and nonfeedback combined) from pseudo-RNG (pseudo-FNGl and pseudo-RNG2) and
the live FNG.

Pseudo-RNGl Pseudo-RNG2 live RNG Pseudo-FNG

PO rs = .009 rs = .04
z = .06 z = .32

rs = -.001 rs = -.02
z = .006 z = .16

GO rs = .05
z = .34

rs = -.12
z = .83

rs = .02
z = .17

rs = -.10
z = .73

EO rs = .10 rs = -.14
z = .69 z = 1.01

rs = .04
z = .28

rs = -.08
z = .56

CR rs = .43 * rs = .07
z = 3.08 z = .52

rs = .09
z = .67

rs = .28 *
z = 1.98

3 strat rs = .05
groups z = .56

All 4 rs = .15 *

groups z = 2.10

rs = -.07
z = .83

rs = -.03
rs = .44

rs = .03
z = .40

rs = .05
z = .67

rs = -.06
z = .79

rs = .02
z = .28

p < .05, 2-T.

TABLE 6.13

Spearman Rho (rs) correlation between pseudo-RNGl PK scores and session
number for the control group when broken down according to whether S or E
initiated the random sequence. All p-values are 2-T.

Feedback Nonfeedback Combined

S initiated rs == -.30 rs == .28 rs == .08

pseudo-RNGl z = 1.48 z = 1.42 z = .39
(n=25) P = .14 P = .15 P = .70

E initiated rs == .37 rs == .48 rs == .49
pseudo-RNG2 z = 1.87 z = 2.39 z = 2.45
(n=25) P = .059 P = .016 P = .014
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FIGURE 6.1. Mean PK scores of the four groups (PO, GO, EO and CR) as a function of feedback(MCE = 10.00).
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FIGURE 6.2. Mean PK scores of those who had an increase (I) in inspection time and those who had
a decrease (D) as a function of session number (MCE = 20.00). The control Ss are not included.
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FIGURE 6.3. Mean PK scores (feedback and nonfeedback conditions combined) of the three imagery
groups as a function of session number (MCE = 20.00).
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FIGURE 6.4. Mean PK scores of the three imagery strategy groups combined (ViS) and of the control
group (CR) as a function of session number (MCE = 20.00).
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CHAPTER SEVEN

DISCUSSION AND OCNCLOSICN

In this dissertation I reported 170 pretest sessions and 352

training sessions, totaling 522 sessions. Altogether 76 Ss participated

in the "training" sessions.

7.1 CONCLUDING REMARKS ON VISUAL-IMAGERY EXPERIMENTS

Two experiments (studies 4 and 5) were conducted that attempted to

increase PK scores of Ss. Ss practised one of three visual-imagery

strategies over a period of six sessions in study 4 and over a period of

four sessions in confirmatory study 5. The three strategies were

process-oriented imagery (PO), goal-oriented imagery (GO), and

end-oriented imagery (EO).

Summary of predicted effects. In both experiment 4 and 5, the three

visual-imagery strategies (PO, GO and EO) resulted neither in overall

extrachance PK scoring nor in an increase in PK scores over a period of

time. In experiment 4, Ss practising PO did not do significantly better

than Ss using GO and EO in the nonfeedback version of the PK computer

test. Ss practising GO and EO did not do significantly better than Ss

using PO in the feedback condition. In experiment 5, Ss practising GO

did not score higher in the feedback version and lower in the

nonfeedback version. Ss practising EO did not score higher in the

nonfeedback version and lower in the feedback version. PO showed a

nonsignificant trend towards doing better in the nonfeedback version

than in the feedback version as predicted.

In both experiments 4 and 5, Ss spent different times on their PK

task depending upon what strategy they had been instructed to use. Ss
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practising GO spent the longest time on the PK test while Ss using EO

spent the shortest time on the test. Furthermore, within strategies, Ss

doing GO spent a significantly longer time in the feedback version than

in the nonfeedback version. Ss practising PO used significantly more

time in the nonfeedback version than in the feedback version. Ss doing

EO spent nonsignificantly more time in the nonfeedback version than in

the feedback version. Whether Ss took more or less time to conduct their

strategy in either the feedback or the nonfeedback condition was not in

any way connected with actual performance on the PK test. At this stage

it makes most sense to me to interpret this time effect in terms of

different degrees of concentration.

Summary of post-hoc findings. Neither of the two following findings

were predicted. (1) Sheep and goats: In both experiments 4 and 5 goats

declined in PK scores between the first and second half of the

experiment. In experiment 4 both sheep and goats declined in total PK

scores across sessions. The sheep declined less than goats. There were

only three goats in study 4. In experiment 5 the goats declined

significantly, and sheep showed a nonsignificant incline. The difference

between incline with sheep and decline with goats was significant.

(2) The control group: The control group (CR) in experiment 5

increased marginally significantly in total PK scores across sessions,

whereas the three imagery groups decreased nonsignificantly. Whilst

acknowledging the fact that this observation could be a chance result,

three possible psi-based interpretations were speculated upon. Within

these three interpretations the one of the IDS model is most consistent

with the results: The experimenter psi-missed precognitively as to when

to initiate the test, since this incline was mainly due to pseudo-RNGl

PK scores when E initiated the test.
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Conclusion. Let us look back to the main objective, the empirical

goal of the thesis (see section 1.1) which was to attempt to increase PK

scoring with Ss through the practice of imagery strategies. Does my lack

of success in using the three visual-imagery strategies as a PK

"training" method imply that this approach at least can be crossed off

the list? I would not feel justified in recommending further "training"

work in this direction, at least not until some new considerations arise

that will alter the situation. Although having invested considerable

time and effort in this project I think I will have to conclude on the

basis of the data, that PO, GO and EO do not work as a "training" method

in a multi-session experimental setup with RNGs such as employed in

experiments 4 and 5.

7.2 CONCLUDING REMARKS ON "SYNTHIA" AND IT

The computer test "Svnthia". Let us look back to the second

objective of the dissertation (see section 1.1) which was to develop a

game/test to measure PK. Considerable time was spent on developing the

random event based microcomputer test Synthia. In general, Ss' comments

about it were positive, and they seemed to enjoy it. I set out to design

and build on my own a simple, yet challenging quasi-game-like PK test

with an automatic measurement of time spent between trials. At present,

I am fairly satisfied with the different random processes involved. As I

see it, the RNG set-ups in Synthia have possibly provided a novel way of

differentiating between psi effects by the experimenter and by the

subject (s), and between PK and precognition as presented in two

prominent models in parapsychology. In the future, one might want to try

out other types of immediate trial-by-trial feedback instead of the blue
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star. Or for the nonfeedback version, one may want to have no

information provided at all. (In the present nonfeedback version of

Synthia, Ss are informed about their performance at the end of the

40-trial run, and a counter provides information of how many trials they

have done as they go along.) The outfiles could do with more automatic

calculation procedures, such as an automatic count of separate total

pseudo-RNGl and pseudo-ENG2 PK scores. At present, I have had to do this

count manually with a calculator, and then my counting has had to be

double-checked by somebody else.

Interval Time (IT) as an indicator of volition. One trouble about

volition is that the mental act of "wishing" or "willing" is not

something that can easily be defined and isolated, much less controlled

(Eisenbud, 1964, p.98; see also recently on volition Morris, 1989/90).

Originally, I thought that the IT measurements might turn out to be an

opportunity for investigating volition objectively. "Willing" is

actually an inferred concept. In my experimentation, the instructions

provided were to psychokinetically influence the computer test. Thus, I

reasoned that because of the nature of the task Ss would engage in

mentally "willing" or "wishing" the target box to provide a hit. If time

spent on a task can be viewed as an analog of the ongoing mental

processes during the solution of the task, I thought that IT might

represent the act of volition in the present testing situation, and that

more time spent on a PK task might indicate "more" willing. The results

indicate however no connection between IT and PK scoring.

It may be possible to distinguish between two aspects of volition;

duration and intensity. Volitional duration would be the time used to

"will", since a person can "will" for long or short periods of time.

Volitional intensity could be described by the following quotation from
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William James who wrote on the concept of "will" (James, 1892, p.450) :

The essential achievement of the will, in short, when it is
most 'voluntary,' is to attend to a difficult object and hold
it fast before the mind. .. .Effort of attention is thus the
essential phenomenon of will.

Intensive volition does not necessarily have to take more time than less

intense volition. "Longer" duration of volition takes however,

obviously, longer time than "shorter" duration of volition. If we

distinguish between the duration and intensity aspects of volition we

may have measured its durational aspect but not its intensity which may

still be connected with actual PK performance.

7.3 CONCLUDING REMARKS ON PRETEST SESSION DATA

A Type I Error would occur if we were to claim that psi exists when

it does not. Doing very few analyses on the available data is one way to

avoid Type I Errors. When correcting for Type I Errors such as by

raising the accepted alpha level, we are trying to reduce the likelihood

that any significant finding can be due to chance. In the present

experimentation I have attempted to rule out chance to some extent by

doing replications. A record has been kept of a few relationships

throughout the pretest screening sessions (see table 7.1) . Two PK

relationships merit discussion:

Sheep-goat scale. Only in pilot experiment 2 was there a

significant relationship between the sheep-goat scale and total PK

scores (see table 7.1). Ss in pilot experiments 1-2 and the 20 recruits

in experiment 4 all went through the one session screening / pretest

procedure doing the PK computer test with pseudo-RNGl only (where on all

occasions E initiated the random sequence). The 90 Ss who went through

the screening session in experiment 5 did the computer test with a
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conplicated combination of BNGs. We may wonder whether there was any

special RNG condition that correlated higher with the sheep-goat scale

for the 90 screening Ss in experiment 5. As can be seen in table 7.2,

such is not the case. The pseudo-RNGl (when E initiated the computer

test) condition, which is the same RNG condition as in pilot studies 1-2

(+ the 20 recruits), correlated nonsignificantly and in a negative

direction with the sheep-goat scale; Spearman R(43) = -.10 (z=.40,

p=.69, 2-T).

To sum up, the sheep-goat relationship was not repeated with

success with first time PK scores, which indicates that the one odd

occasion in experiment 2 may have been a coincidence. On its own it does

not carry much weight. I would recommend for future research that an

unselected pool of subjects would be used to test the sheep-goat

classification, such that large number of goats could be obtained. There

were considerably more sheep than goats in the present studies. We

should note that although the sheep-goat scale did not correlate

repeatedly with first time PK scores, in training experiment 5 goats

declined significantly in PK scores between the first and second half of

the experiment while sheep showed a slight incline.

Question 15. The other PK relationship in table 7.1 that is worth

looking at further is that between question 15 (Q15) on the GGPQ

(whether people report having had a psychokinetic experience in everyday

life) and total PK scores. Shortly before the completion of this thesis,

I carried out a meta-analysis on the consistent trend between answers to

question 15 and total PK scores. The method is that of combining Z

scores weighted by some reasonable criterion related to the studies in

question. Following the method of Mosteller and Bush as described in

Rosenthal (1984, pp.72-74), I weighted Z = (W^Z^ + / scTr +
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2
W2 ). The meta-analysis was based upon the Z scores associated with a

given correlation as reported in table 7.1. For Q15-PK effect, each Z

was weighted by sample size. The outcome yielded Z = 3.03 (p=.001, 1-T).

Some commentators might question the use of a one-tailed test in

situations such as this. The point is probably subject to reasonable

debate. In any event, this effect across studies is certainly

significant with a two-tailed test. This is perhaps one of my most

promising findings.

Looking back over the work on which this experimental dissertation

is based, I must admit that somehow making formal predictions based on

Q15 and inquiring more about the purported PK experiences was never on

the agenda. (In a sense, positive responses to Q15 may imply low

"ownership resistance", see section 2.4.) No analysis has yet been

carried out to see whether responses to Q15 can predict how Ss will do

in a visual-imagery PK training.

Other psychometric tests. To sum up on the other self-report

inventories, better visualizers (in terms of both vividness and control)

did not do better than worse visualizers on the feedback version of the

computer test. External locus of control people did not do better than

internal locus of control people on the PK test. Scores on both the VAIQ

and Gordon's control of visual imagery questionnaire correlated highly

with the WIQ, thus suggesting that all three scales measure to some

extent the same faculty.

7.4 CONCLUDING THOUGHTS AND FUTURE RESEARCH

Possible further analysis on the data. It is tempting to conduct

additional analyzes on the data. The following analyzes have not been

done since the time they require has not been available. What I have
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done up to date was what I could reasonably accomplish within three

years. (1) It would be interesting to do a Factor Analysis on the GGPQ

questionnaire database. Firstly, in order to see if the questions group

together in factors. Secondly, to see the relationship between these

factors and the PK scores. (2) Ss' reports in the screening sessions,

and those of the CR Ss, of what sort of strategies they used whilst

attempting to influence the PK computer test can be analyzed. Firstly,

to explore whether Ss come up with similar strategies, and if so, which

one is the most popular. Secondly, to see which cluster of strategies,

if any, is correlated with success on the PK task.

If I could do it all over again. What could have been done

differently? There are probably many other ways of designing and

conducting a visual-imagery strategy PK training experiment. I did what

I set out to do which was to explore whether it was possible to use the

visual-imagery strategies to "train" PK. My experiments became more

complicated than I originally had in mind because there was not a live

RNG available when I started my research. When I started the research I

had not planned to explore possible differences between a pseudo-RNG and

a live RNG, different set-ups of the pseudo-RNG, or investigate the

literature of pseudo-RNG research.

One could argue that in order to develop psi abilities intensive

and continuous "mental practice" over a long period of time (many

months) would be more effective. As noted however in section 6.1, I was

not able to consider the possibility of having the training period

longer than it was, because of limited time available.

I could have excluded those who after their sessions reported that

they did not use their visual-imagery strategy properly. One would

though have to be sure that these Ss were not biased by poor results,
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that is, if S obtained low PK scores and excused himself by saying he

did not use the imagery strategy he was supposed to use. Excluding Ss if

they do not follow instruction was done by Morris et al. (1982) and

Kosslyn, Ball and Reiser (1978, p.52) . Case 26 in experiment 4 revealed

to me while doing the five additional sessions, that he had not always

followed the PO instructions. The same thing was reported by case 12 in

experiment 5 when after the last session I inquired about how he went

about getting such high scores. He reported that after session two he

had decided not to use the PO strategy which he had been instructed to

do. These Ss were not excluded from the data analysis, since this was

not a preplanned option. S was kept blind as to other strategies than

his own. It should not create too much of a problem if S improvised a

bit on his own strategy. When analyzing the effect of particular

strategies, most bias would probably result when S changed from his

strategy to another being tested.

I could have used a more strict screening procedure, e.g. screen

only those who score significantly above chance and use them for the

training sessions. Or, I could simply have skipped the screening

procedure altogether, hence making the whole experimentation simpler.

Arguments can probably be put. forward for both these points. One way of

finding out more about Ss' training performance, as predicted by

individual differences in initial performance, would be to test those

who scored below chance in the screening sessions (and thus did not pass

on to the two training experiments), in order to see how they respond to

visual-imagery training.

Future research. Where do we go from here? As I see it, there are

three possible areas that can be seen as a direct continuation of the

present experimentation:

(1) Research in parapsychology: We could explore further the CR
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condition. If the incline in PK scores of the CR group was not due to E

psi missing precognitively, attentional variables may play a crucial

role to the "training" of PK. Future visual-imagery "training" research

could employ only sheep, or super-sheep (getting 6 on the sheep-goat

scale). However, the data does not unambiguously support such a

decision, since sheep did not increase significantly in PK scores. It

would be interesting if other researchers attempted to replicate the PK

score correlation with the question about Ss' prior experience of PK

(question 15 on the GGPQ). In future research, one could also follow

this question through by other questions in order to inquire more about

these PK experiences, and perhaps gradually build up an effective

self-report inventory in predicting PK performance.

(2) Imagery research: We may want to know more about the effect of

presence or absence of feedback on imagery. The Ss in GO spent more time

on their imagery when presented with feedback of the imagery, than in

the absence of such feedback. Is this because they found it easier to

concentrate or focus on the blue star when they got it on the screen

once in a while? If so, does more concentration result in a clearer

image of the blue star?

(3) Research into volition: If we can distinguish between duration

and intensity of volition, how do we measure intensity? We may want to

develop behavioral indices of volition, such as a self-report inventory

to approximate some measure on intensity of volition. If that could be

accomplished one could explore whether it is possible to "strengthen"

volition, compare intensity of volition between various groups of

people, and so forth.

Final remarks. I want to finish this experimental dissertation with

a quotation from John Beloff who wrote after unsuccessful attempts to
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replicate the "waiting" technique (Beloff, 1967, p.128):

However, the problem [replicability of psi results] is still
with us. On the one hand, we have as yet no firm experimental
evidence to support the claims of any of the methods that have
been suggested as a means of training or cultivating
paranormal abilities but, on the other hand, we still have an
urgent need for one. In the circumstances, what else can we do
but back our hunches and keep on trying?
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TABLE 7.1

Summary of Spearman Rho (rs) correlation coefficients between PK hits and
scores on scalar instruments. For WIQ Spearman R is correlated with
feedback (f) PK score. For the PK and sheep-goat (S/G) scale correlation, the
total sum of points was used (the range being 0-6). Question 15 (Q15) had
five possible answers (the range being 0-5). I/E refers to the I-E scale.

S/G-PK WIQ-PKf Q15-PK WIQ-VAIQ I/E-PK

Pilot 1 rs=.14 rs=-.003 rs=.37
n=10 z=.40 z=.009 z=.83

Pilot 2 rs=.57 rs=-.15 rs=.36 rs=.54 rs=.20
n=40 z=3.58** z=. 96 z=2.24* z=3.39** z=l.23

Pilot 3 rs=.37 rs=-.41 rs=.41 rs=.66
n=10 z=l.ll z=1.24 z=l.24 z=l.98*

Recruits rs=.01 rs=-.21 rs=.32 rs=.22 rs=.35
in expm. 4 z=.06 z=. 93 z=l.40 z=. 98 z=1.53
n=20

Screening rs=-.01 rs=-.02 rs=.20 rs=.52 rs=-.06
Ss in N II • O 001—I•

IIN z=1.88 z=4.82** z=. 60 z=l.37

expm.
n=90

*p<.05, 2-T
*p<.01, 2-T

TABLE 7.2

Spearman Rho (rs) correlations between the sheep-goat scale and PK scores
broken down into their various RNG components.

E initiated S initiated
live RNG pseudo-RNG pseudo-RNG2 pseudo-RNGl pseudo-RNGl pseudo-RNGl

Sheep rs=-.04 rs=.06 rs=.07 rs=.04 rs=-.10 rs=.17
-goat z=.40 z=.56 z=.64 z=.40 z=.66 z=l.ll
scale p=.69 p=.59 p=.53 p=.69 p=.52 p=.27
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APPENDIX A

The latest version of the computer test "Synthia" that
was used to measure PK in experiment 5. All versions of
the PK computer test are available from the author.



1REM************************************************************************* 2REM 3REM'SYNTHIA'ARNG-PKCOMPUTERTEST-RNGHTEST.BAS-28July1988 4REM 5REMmadebyLofturReimarGiasurarson,UniversityofEdinburgh, 6REMDept.ofPsychology,7GeorgeSquare,EdinburghEH89JZ 7REM 8REM************************************************************************* 9REM**********************mainprogram************************************* 10REM 11Y=0:L=0:N=0:IPAT=0:LIFEHITS=0 15RTOOUNTER=0:RNGC0UNT1=0:RNGOOUNT2=0 20RTCOUNT1=0:RTOOUNT2=0:SEEDX-0:SEEDY=0:SEEDZ=0 25DIMRNG(4),RGG(4,10),RT(4,10),SAMERNG(4),COUNTNAM!4,10) 27DIMLIFERNG(4,10) 30FORK=1TO4:RNG(K)=0:SAMERNG(K)=0 35FOR1=1TO10:RCG(K,I)=0:RT(K,I)=0:COUNTNAM!K,I)=0:LIFERNG(K,I)=0 40NEXTI:NEXTK 41COSUB36000 42GOSUB59100:GOSUB59700 45GOSUB10000:SEEDX=IX£:SEEDY=IY£:SEEDZ=IZ£ 50GOSUB45000 55GOSUB100 60GOSUB500 65GOSUB1000'actualexperiment 70GOSUB50000 75GOSUB9000 80CLOSE 85IFLIFEHITS=>AIMHITANDFEED$<>"n"ANDFEEDS<>"N"THENGOSUB60000 90GOSUB8000 99END 100REM*********************subroutinetext********************************* 110SCREEN0,1,0,0 120OOLOR14,1 130CLS 135PRINT 140PRINT"Thepsychokineticcomputertest'Synthia'" 145PRINT"Copyright(c)L.R.GISSURARSON1987" 146X$=STRINGS!50,3) 147PRINTTAB!10)X$ 150PRINT:PRINT 15514(IMlTAB(11)"'Synthia'welcomesyoutoourpsychokinetictest" 157PRINT:PRINT 158PRINTTAB!10)XS 159PRINT 167PRINT,DATES:PRINT 170INPUT"Feedback(yorn)";FEEDS 173IFFEEDSO"y"ANDFEEDS<>"n"ANDFEEDS<>"Y"ANDFEEDS<>"N"THEN170 178BNAMES="a:AUTOEXEC"+".bat"'hidefileonharddisk 179OPENBNAMESFORAPPENDAS2 180INPUT"Name";ANAMES:IFANAMES=""GOTO180 181ANAMES=+ANAMES+".lrg"'hidefileonfloppydisk 182OPENANAMESFOROUTPUTAS£1'opensoutfile 183INPUT"Startsystem(1or2)";RNGSTART

185INPUT"Scoreyouwanttogetatleast(11to19)";AIMHIT 188PRINT£1,ANAMES:PRINT£3,"nameoffile=ANAMES 190PRINT£1,DATES 191PRINT£1,"hitsaimedfor=",AIMHIT 192PRINT£1,FEEDS 193PRINT£1,RNGSTART:PRINT£2,"mgstart=RNGSTART 194PRINT:PRINT,"Remembertopressthespacebartoinitiateatrial." 196PRINT,"Goodluckandmayyouhaveanicepsi-hittingsession.":PRINT 198PRINT"Press3pace-bartocontinue." 200AS=INKEYS:IFAS=""THEN200 210RETURN 500REM*********************subroutinedrawboxes**************************** 510SCREEN1,1 515COLOR0,0:PAINT!0,90),1,1:CLS 516COLOR0,0 520DRAW"bn>0,80" 530FORJ=1TO4 540YY=35 550XX=50 560DRAW"bo+55,0" 570DRAW"u=xx;r=yy;d=xx;l=yy;" 580NEXTJ 582DRAW"bm0,78"'drawinginteriorofboxes 584FORJ=1TO4 585DRAW"bm+56,0":DRAW"pl,l" 588NEXTJ 590RETURN 1000REM*********************subroutinechoose-squares********************** 1003FORK=1TO4 1005IFRNGCOUNT1=20ANDRNGCOUNT2=0THENRNGSTART=2 1007IFRNGCOUNT2=20ANDRNGC0UNT1=0THENRNGSTART=1 1008IFRNGCOUNT2=20ANDRNGCOUNT1=0THENGOSUB40000 1010IFRNGSTART=1THENGOSUB20000 1012IFRNGSTART=2THENQOSUB10000:GOSUB20000 1030QOSUB3000 1040RNG(K)=Y 1041SAMERNG(K)=Y 1049IFKOIANDSAMERNG(K-1)=SAMERNG(K)THEN1010 1050GOSUB2000 1052GOSUB6000 1053LOCATE3:PRINT"NewBox":F0RM=1TO4000:NEXTM 1054LOCATE3:PRINTXS'blanksclearingtext 1055GOSUB4000 1057NEXTK 1060RETURN 2000REMtxtttxttttxxtttttttt*subroutinearrow 2005X$=STRINGS(30,32)'blanksclearingforarrow 2006LOCATE13:PRINTXS 2010IFRNC(K)=1THENLOCATE13,10:PRINTCHR$(24):RETURN 2020IFRNG(K)=2THENLOCATE13,16:PRINTCHR$(24):RETURN 2030IFRNG(K)=3THENLOCATE13,23:PRINTCHR$(24):RETURN 2040IFRNG(K)=4THENLOCATE13,30:PRINTCHRS!24):RETURN 3000REMXXXXXXXXXXXXXXXXXXXXXsubroutinesame-number************************* 3010IFRESULT£<.25THENY=1:RETURN

L«J DO



3020 3030 3040 4000 4005 4010 4015 4020 4025 4026 4028 4029 4030 4035 4037 4040 4045 4050 4052 4054 4056 4058 4060 4068 4070 4073 4075 4080 4090 4095 5000 5005 5007 5015 5020 5025 5030 5040 5041 5042 5043 5045 5046 5047 5049 5050 5060 5070 5080 6000 6010 6100 6200 6250

IFRESULTS<.5THENY=2:RETURN IFRESULTS<.75THENY=3:RETURN IFRESULTS<1THENY=4:RETURN REM*********************subroutinetrial******************************* REM FORI-1TO10 ASTART=TIMER B$=CHR$(32):BS=INKEY$ IFBS=""a?B$<>CHRSI32)THEN4020 AFINISH=TIMER FINSTART=AFINISH- .ASTART
IFFINSTART<.3THEN4015 RT(K,I)=FINSTART

IFRNGSTART= IFRNGSTART= GOSUB3000 RGG(K.I)=Y GOSUB59280: IPAT=IRB: GOSUB59280: IPAT-IPAT*2
THENGOSUB30000 THENGOSUB35000

+IRB+1:
LIFERNG(K,I)=IPAT:

REMgetbitSI REMipatgivenIRBvalue REMgetbitS2 REMvaluesputbetween1-4 REMnumbersfromIRBinmemo
IFLIFERNG(K,I)=RNG(K)THENLIFEHITS=:LIFEHITS+1'counterforlifeRNGhits IFRGG(K,I)=RNG(K)THENL=L+1:REMcounterforFRNGhits IFLIFERNG(K.I)<>RNG(K)THENQOTO4075 IFFEEDS="y"ORFEED$="Y"THENBEEP:GOSUB5000 N=N+1:GOSUB6000 NEXTI RETURN REM REM*********************subroutinefeedback**************************** CIS COLOR0,1 DRAW"bm60,120" DRAW"E90F90L180" PAINT(150,90),1,1 DRAW"bm240,60" DRAW"L180F90E90" PAINT(150,1211,1,1 PAINT(100,63),1,1 PAINT(200,631,1,1 PAINT!150,90),1,1 FORD=0TO360STEP10:DRAW"ta=d;NU150":NEXTD FORD=5TO360STEP10:DRAW"ta=d;nulOO":NEXTD FORM=1TO4000:NEXTM'delayoffeedback CLS: GOSUB516 GOSUB2000 RETURN REM*********************subroutinetextfortrialsleft***************** REM LOCATE18 PRINTTAB(97)"trialsleft:"40-N

IFFEEDS="Y"ORFEED$="y"THENGOSUB6300

6260RETURN 6270REM 6300REM*********************subroutinecumulativefeedback***************** 6310REM 6350LOCATE20 6400PRINTTAB<97)"hitssofar:"LIFEHITS 7050XX=LIFEHITS+1'makingabar 7100DRAW"bm30,160" 7200DRAW"U=xx;R6;D=xx;L6;" 7300RETURN 8000REM*********************subroutinetextinend************************* 8010REM 8050SCREEN2,,0:SCREEN0,1,0,0:COLOR14,1 8100CLS 8150LOCATE7:PRINT,"Youaimedfor"AIMHIT"hits" 8200LOCATE9:FRINT,"Yougot"LIFEHITS"hits" 8300LOCATE11:PRINT,"Thankyou" 8400LOCATE13:PRINT,"Callexperimenter" 8425RETURN 8450REM*********************subroutinemusic******************************* 8455MAHYS="GFE-FGGG" 8460PLAY"MBT10003L8;xmarySlP8FFF4" 8470PLAY"GB-B-4;xmaryS;GFFGFE-." 8500RETURN 9000REM*****************subroutineoutfile********************************* 9100REM 9110REM 9120PRINT£2,"Nameoffile",ANAMES 9130PRINT£2,FEEDS,DATES 9150PRINT£2,SESS,"initiatedtest" 9200FORK=1TO4 9210PRINT£2,"BQX",K,":",RNG(K) 9250NEXTK 9260PRINT£2,"" 9270FRINT£2,"Observedhits","Hiddenhits" 9280PRINT£2,"Life-RNG","Pseudo-RNG" 9300FORK=1TO4:FORI=1TO10 9400FRINT£2,"",OOUNINAM(K,I) 9450FRINT£2,HFERNG(K,I),RGG(K,11 9460PRINT£2,USING"£££.££";RT(K,I) 9470IFOOUNTNAM(K,I)=lTHENRTOOUNT1=RTOOUNT1+RT(K,11 9480IFOOUNTNAM(K,I)=2THENRTOOUNT2=RTCOUNT2+RT(K,I) 9490RTCOUNTER=RTCOUNTER+RT(K,11 9492NEXTI:NEXTK 9494PRINT£2,"Totalobservedhits(lifeRNG)=",LIFEHITS 9496FRINT£2,"Totalhiddenhits(pseudo-RNG)=",L, 9500RETURN 10000REM******************subroutinefastclockseeder******************* 10002RANDOMI2ETIMER 10010X£:RND:X£=X£*10000 10020IX£=INT(X£)+1 10030X£=RND:X£=X£*10000 10040IY£=INT(X£)+1 10050X£=RND:X£=X£*10000

UJ

-£>
UJ



10060IZ£=INT(X£)+1 10070REMhavingsetuptheseedsoffwego.. 10080RETURN 20000REM**********subroutinethatcreatesrandombinarydigits************* 20010rX£=171*(rX£-INT(IX£/177)*177)-2*<IX£/177) 20020IY£=172*(IY£-INT(IY£/176)*176)-35*(IY£/176) 20030IZ£=170*(IZ£-INT(IZ£/178)*178)-63*(IZ£/178) 20040IFLX£<0THENLX£=EX£+30269 20050IFIY£<0THENIY£=IY£+30307 20060IFIZ£<0THENIZ£=IZ£+30323 20070FX£=IX£ 20080FY£=IY£ 20090FZ£=IZ£ 20100X£=(FX£/30269!)+(FY£/30307!)+(FZ£/30323!) 20110RESULT£=X£-INT(X£/1!)*1! 20500IFRESULTS>0THENGOTO21000 20550RESULT£=((IX£/30269!)+(IY£/30307!)+(IZ£/30323!))MOD1 20600IFRESULTS>1THENRESULT£*.999999 21000RETURN 30000REM*******************subroutinerngversion1************************ 30100REM 30150REM 30200GOSUB20000:COUNTNAM(K,I)*1 30300RNGCOUNT1*RNGCOUNT1+1 30400RETURN 30410REM 35000REM*******************subroutinerngversion2************************ 35010REM 35020REM 35540GOSUB10000:GOSUB20000:COUNTNAM(K,I>*2 35550RNGCOUNT2=RNGCOUNT2+1 35600RETURN 35610REM 36000REM**************SUBR.IFONEWANTSTOCONTINUE*********************** 36005REM 36010REM 36020CLS 36023PRINT:PRINT:PRINT:PRINT 36025PRINT,"REMEMBERTHISISVERSION'LIFE'" 36030PRINT,"DOYOUWANTTOCONTINUE?" 36035PRINT:PRINT:PRINT:PRINT:FRINT:PRINT:PRINT 36040INPUT"TYPE'YES'OR'NO'";CONTINS 36045IFOONTIN$=""THENBEEP:GOTO36040 36050IFCONTIN$*"NO"OROONTINS="no"THENGOTO99 36060IFCONTINS<>"YES"ANDOONTINS<>"yes"THENBEEP:GOTO36040 36065INFUT"Whowillinitiatetest(SorE)";SESS 36070IFSES$=""THENGOTO36065 36075IFSESSO'VANDSES$<>"S"ANDSESSO"E"ANDSESSO'e"THENGOTO36065 36077PRINT:PRINT 36080PRINT,"Pleasepressspace-bartocontinue." 36085AS*INKEYS:IFAS*""THEN36085 36090RETURN 36100REM 40000REM***************subroutineinitialseedsputinmemo****************
40010REM 40020REM 42000IX£=SEEDX:IY£=SEEDY:IZ£=SEEDZ 44000RETURN 44010REM 45000REM*************outfileforinitial3eeds***************************** 45100CNAMES="a:initseed"+".out" 46000OPENCNAMESFORAPPENDAS3 47000PRINT£3,"" 47100PRINT£3,"seedX=",SEEDX 47200FRINT£3,"seedy*SEEDY 47300PRINT£3,"seedz=",SEEDZ 49000RETURN 50000REM***************subroutineprintingtooutfile********************** 50050REM 51050REM 51100PRINT£1,SESS,"initiatedtest" 52000FORK=1TO4 52100PRINT£1,"BOX" ,K,":" ,RNG(K) 52200NEXTK 52250PRINT£1,"" 52300PRINT£1,"Observedhits"Hiddenhits" 52400PRINT£1,"Life-RNG","Pseudo-RNG" 53000FORK*1TO4:FORI=1TO10 53100HUNT£1,"",COUNTNAM(K,I) 54000PRINT£1,LIFERNG(K.I),RGG(K.I) 55000PRINT£1,USING"£££.££";RT(K,I) 55500IFOOUNTNAM(K,I)=1THENRTO0UNT1=RT00UNT1+RT(K,I) 55510IFCOUNTNAM(K,I)=2THENRTOOUNT2=RTO0UNT2+RT(K,I) 56000RTOOUNTERrRTOOUNTER+RT(K,I) 57000NEXTI:NEXTK 57025PRINT£1,"Totalobservedhits(lifeRNG)*",LIFEHITS 57030FRINT£1,"Totalhiddenhits(pseudo-RNG)-",1., 57050PRINT£1,"Totalit(40)=",RTOOUNTER 57075PRINT£1,"Meanit(40)=",HTOOUNTER/40 57100RTOOUNTER*RTOOUNTER-RT(1,1):REMomitl3tRTmeasure 58000PRINT£1,"TotalITw/out1sttrial(39)=RTOOUNTER 58050PRINT£1,"MeanITw/out1sttrial(39)=RTCOUNTER/39 58100PRINT£1,"TotalIT(20)forpseudo-RNGlversion*",RTO0UNT1 58150PRINT£1,"TotalIT(20)forpseudo-RNG2version=",RTC0UNT2 58200PRINT£1,"MeanITforpseudo-RNGl(20)*",RTO0UNT1/20 58300PRINT£1,"MeanITforpseudo-RNG2(20)*",RTCOUNT2/20 58400IFRNGSTART=1THENPRINT£1,"Pseudo-RNG2meanITw/out1sttrial(19)=", (RTC0UNT2-RT(1,1))/19

58500IFRNGSTART=2THENPRINT£1,"Pseudo-RNGlmeanITw/out1sttrial(19)=", (RTC0UNT1-RT(1,1))/19
59000RETURN 59100REMDECLARATIONANDINITIALIZATIONOFVARIABLES 59120IRTS*&H3FC:REMportaddressMODEMCONTROLREGISTER 59130ICTS:&H3FE:REMportaddressMODEMSTATUSREGISTER 59140ISTART*2:REMRTSat+12VtostartRBG 59150ISTOP=0:REMRTSat-12VtostopRBG 59160IMASKCTS=4H10:REMtomaskoutCTS,theRandomBit 59170IMASKRING-4H40:REMtomaskoutRINGINDICATOR,RBGsignalIS

UJ

4^ -t5*



59180RETURN 59200REMGETRANDOMBIT 59210REM 59220REMsampleRBG4timestoobtain4primaryrandombits,andperform 59230REMasecondorderdebiasing. 59240REMinput:none 59250REMoutput:IRBdebiasedrandombit(0or1) 59260REMThenLRGchangestheoutputintobits1-4 59270REM 59280OUTIRTS,ISTART: 59290OUTIRTS,ISTOP: 59300IRB1=INP(ICTS) 59310OUTIRTS,ISTART: 59320OUTIRTS,ISTOP: 59330IRB2=INP(ICTS) 59340OUTIRTS,ISTART: 59350OUTIRTS,ISTOP: 59360IRB3=INP(ICTS) 59370OUTIRTS,ISTART: 59380OUTIRTS,ISTOP: 59390IRB4=INP(ICTS) 59400REM 59410REM 59420IRB1=ERB1XORIRB2 59430IRB3=IRB3XORIRB4 59440IRB=(IRB1XORIRB31/16 59450RETURN 59460REM 59500REMSUBR.CHECKCONNECTION 59510REM 59520REMcheckwhethertheRBGisconnectedorswitchedon 59530REMinput:none 59540REMoutput:ICHECK=0okay=-1notconnectedorswitchedon 59550OUTIRTS,ISTART 59560ICHECK=INP(ICTS)ANDIMASKRING 59570IFICHECK<>0THENICHECK=-1:GOTO59620 59580OUTIRTS,ISTOP 59590ICHECK=INP(ICTS)ANDIMASKRING 59600IFICHECK<>IMASKRINGTHENICHECK=-1:GOTO59620 59610ICHECK=0 59620RETURN 59630REM 59700REMSUBR.CONTINUE 59710REM 59720GOSUB59500 59730IFICHECK=0THENGOTO59830 59740CLS:BEEP 59750PRINT"RBG04CAISNOTCONNECTEDORSWITCHEDOFF. 59760PRINT"CHECKTHECONNECTION/SWITCHITON. 59770LOCATE23,1,0 59780PRINT"HITANYKEYTOOONTINUE 59790IFLEN(INKEY$)=0THEN59790 59800CLS:HUNT"SYNTHIADOESNOTWANTTOCONTINUE 59805KEYON

REMsetRBGinrunningstate REMsetRBGinstoppedstate
ANDIMASKCTS:REMreadfirstprimaryrandombit RBIsetRBGinrunningstate REMsetRBGinstoppedstate

.ANDIMASKCTS:REMreadtheMODEMSTATUSREGISTER REMsetRBGinrunningstate REMsetRBGinstoppedstate
ANDIMASKCTS:REMreadtheMODEMSTATUSREGISTER REMsetRBGinrunningstate REMsetRBGinstopped3tate

ANDIMASKCTS:REMreadtheMODEMSTATUSREGISTER
59810GOTO99 59830KEYOFF 59840RETURN 60000RBI*********subroutineendofsessionfeedback 61000SCREEN1,0:COLOR0,1:CLS 61100LOCATE12:PRINTTAB*16)CHR$(16)TAB*18)AIMHITTAB<23)CHR$(17) 61110DRAW"tm90,90" 61120LOCATE10:PRINTG$ 61130DRAW"e60f60g60h60" 61140DRAW"be90"'moveupandoutoffbox 61150DRAW"pi,3"'paint 61155GOSUB8450 61160Y$=STRINGS*40,32) 61170FORK=1TO14 61180FORJ=1TO50:NEXTJ 61190LOCATE3:PRINTY$ 61200LOCATE22:PRINTY$ 61210LOCATE3:PRINTTAB*6)"WELLDONEYOUMADEIT" 61220LOCATE22:PRINTTAB(6)"YOUGOTTHESCORESYOUWANTED" 61230NEXTK 61240FOR1=1TO7000:NEXTI'keeponscreen 61260RETURN 65000REM*****************************************************************FIN
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APPENDIX B

Questionnaires and hand-outs used in the pretest/screening sessions.

1) Gissurarson's General PK Questionnaire,
GGPQ, with scoring key 347

2) Vividness of Auditory Imagery Questionnaire, VAIQ 348
3) Vividness of Visual Imagery Questionnaire, WIQ. 349
4) Locus of Control scale (I-E scale), ANS-IE 350
5) Participant's information sheet for the Locus of

Control scale handed out after the screening session..... 351
6) General post-session information questionnaire 352
7) The Gordon Test of Visual Imagery Control 353



GGPQ

Glssurarson'sGeneralPKQuestionnaire
Name: Psychokinesis(usuallyabbreviatedas"PK")ismorecommonlyknownas mindinfluencingmatteroras"mindovermatter".Itisoftenconsidered tobedirectinfluenceexertedonaphysicalsystem(anexternalphysical process,condition,oranobject)byapersonwithoutanyknown intermediatephysicalenergyorinstrumentation.Forinstance,itwould becountedasPKifapersonwouldmoveanobjectwithhis/her"mind"and withoutanymuscularinteraction. Thinkcarefullyaboutthefollowingquestions.Pleaseanswerallof thequestionsandmark"X"infrontofonlyoneofthegiven possibilitiestoeachquestion.Yourscoresonthisquestionnairewillbe heldstrictlyconfidential. 1.Doyouthinkthattheexistenceofpsychokinesisis: (1)Impossible,Ratings:0 (2)(Jn1ikeIy,1 (3)Likely,2 (4)Certain.3

2.Doyouthinkthatsomepeoplemaybeabletoaffectphysical conditions(ormoveobjectsorInfluenceotherpeople)withtheir "minds"?
(1)Def1niteIyyes.3 (2)Yes,Ithinkso.2 (3)Probablynot.1 (4)No.0

3.Doyoubelievethatyoucandemonstratethepsychokine3i3effect(i.e. affectphysicalconditionsormoveobjectsorinfluenceotherswithyour "mind")?
(1)No,definitely.0 (2)No,Idon'tthinkso.1 (3)Yes,perhaps.2 (4)Yes,definitely.3

4.Doyouexperienceyourhopesorwishesaboutthefuturecomingtrue? (1)Never,Ratings:0 (2)Seldom,1 (3)Nowandthen,2 (4)Often.3
5.Doyouconsideryourselflucky? (1)NotataII,0 (2)SIightly,1 (3)Fairly,2 (4)Very.3

6.Haveyoupreviouslyhadexperienceofsomesortofmindpower training?
(1)Never,0 (2)Once,1 (3)Twice,2 (4)Threetlme3ormore.3

7.Whichofthefollowingalternativesdoyouconsidertobethebe3t descriptionofyour1uckiness/un1uckiness? (1)Iamluckyintermsofgettingwhat-Iwant.3 (2)Iamluckyintermsofreceivingunexpectedgifts.2 (3)Iamveryrarelylucky.1 (4)Iamnotluckyatal1.0
8.Wouldyoubesatisfiedwithyourself(orfeelcomfortable)Ifyouwere personallyresponsibleforaPKevent(forinstance,ifyouweretobreak glasswithyour"mind")? (1)Notatal1,0 (2)UnIike1y,1 (3)Likely,2 (4)Certain.3

9.Ifyougettheopportunitydoyouthenwatchfilmslike"Poltergeist" orreadarticlesorbooksaboutpeoplethathaveextraordinarilypowerful influence/effectuponotherswiththeir"minds"? (1)Never,0 (2)Seldom.1 (3)Nowandthen,2 (4)Often.3
10.Doyoureadbooksaboutpsychicphenomena? (1)Often,2 (2)Seldom,1 (3)Never.0

11.Doyoureadbooksorarticlesonmindpowertraining? (1)Never,0 (2)SeIdom,1 (3)Nowandthen,2 (4)Often.3
12.Wouldyoubeafraidofpossessingpsychokineticabilities? (1)Ye3, (2)Probablyye3, (3)Probablynot, (4)No.



13.WoulditbotheryoutodirectlywitnessaPKevent(forinstance,a tablelevitation)? CI)No,Ratings:2 (2)Perhaps,1 C3)Yes.0
14.Doyouthinkyoucouldeasilygetoverit(andnotbeconcernedabout ItInthefuture)? C1)No,0 C2)Un11keIy,1 <3)Likely.2 C4)Certain.3

15.Haveyouhadapsychok1neticexperience? (1)Never,0 <2)Rarely,I (3)Likely,2 <4)Nowandthen,3 C5)Often.4
16.HowsuccessfulIngeneraldoyouconsideryourselftobe? (1)Iamdefinitelynotaverysuccessfulperson.0 (2)Iamnotassuccessfulastheothers.1 C3)IthinkIamarathersuccessfulperson.2 (4)Iamdefinitelyaverysuccessfulperson.3

17.Whichofthefollowingstatementsbestdescribesyou? (1)Iamdefinitelystrong-willed.3 (2)Iammoderatelystrong-willed.2 <3)Iamfairlyweak-willed.1 (4)Iamveryweak-willed.0
18.Whichofthefollowingstatementsbe3tdescribeshowyoufeelabout thetaskthatyouareabouttoparticipatein? CI)IwiIIdefinitelynotbeabletoinfluencethetest.0 C2)Iwillprobablynotbeabletoinfluencethetest.1 C3)IwiI1probablybeabletoinfluencethetest.2 C4)Iwilldefinitelybeabletoinfluencethetest.3

19.Agameissetupinwhicheveryonebets2pounds.Halftheplayers willwin4poundsandhalfwilllosetheirbet.Asinglerollofthedice willdeterminetheoutcome.Wouldyoubet? C1)Yes,2 C2)Dependsuponthesituation,1 C3)No.0

VAIQ

VividnessofAuditoryImageryQuestionnaire
Considerthefollowingitems.Ratethemaccordingtohowwellyoucan managetoimaginethe30und/noise. Ratingscale: 1.'Veryclearsound/noise*' 2.'Moderatelyclearsound/noise' 3.'Vaguesound/noise' 4.'Nosound/noiseatall'

a.Imaginethesoundofacardrivingintheroadinfrontof ahouse.
b.Imagineamonotonousbeep-likesoundlikeinatelephone. c.Imaginethesoundoffootstepscomingupastair. d.Imaginethesoundofwaterdripping. e.Imaginethesoundofsnappingtwigs. f.Imaginethenoiseofconversationasiftherewasapartytaking placenextdoor.

g.imagineyourfavoritepieceofmusic.
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VVIQ

VividnessofVisualImageryQuestionnaire
Name: Sex:MaleFemale

Usethefollowingfive-pointscaleofvividnesstorateyourimagefor
eachitemonthenextpage. RatingDescription 1'Perfectlyclearanda3vividasnormalvision' 2'Clearandreasonablyvivid' 3'Moderatelyclearandvivid' 4'Vagueanddim' 5'Noimageatall.youonly"know"thatyouarethinkingofthe object•

Thereare16Itemsonthetest.Beforeturningtothem,familiarize yourselfwiththedifferentcategoriesontheratingscale.and throughoutthetest.refertothescalewhenjudgingthevividnessof eachimage. Remembertogothroughalltheitemsonthenextpage.
Foritems1-4,thinkofsomerelativeorfriendwhomyoufrequently

see(butwhoisnotwithyouatpresent)andconsidercarefullythe picturethatcomesbeforeyourmind'seye. ITEM
1.Theexactcontourofface.head,shouldersandbody. 2.Characteristicposesofhead,attitudesofbody,etc. _3.Theprecisecarriage,lengthofstep,etc.,inwalking. 4.Thedifferentcoloursworninsomefamiliarclothes. Visualizearisingsun.Considercarefullythepicturethatcomes

beforeyourmind'seye. ITEM
5.Thesunisrisingabovethehorizonintoahazysky. 6.Theskyclearsandsurroundsthesunwithblueness. 7.Clouds.Astormblowsup,withflashesoflightning. 8.Arainbowappears. Thinkofthefrontofashopwhichyouoftengoto.Considerthe picturethatcomesbeforeyourmindseye. ITEM

9.Theoverallappearanceoftheshopfromtheoppositesideof theroad.
10.Awindowdisplayincludingcolours,shapesanddetailsof individualitemsforsale:

11.Youareneartheentrance.Thecolour,shapeanddetailsofthe door.
12.Youentertheshopandgotothecounter.Thecounterassistant servesyou.Moneychangeshands. Finally,thinkofacountryscenewhichinvolvestrees,mountainsand

alake.Considerthepicturethatcomesbeforeyourmind'seye. ITEM
13.Thecontoursofthelandscape. 14.Thecolourandshapeofthetrees. 15.Thecolourandshapeofthelake. 16.Astrongwindblowsonthetreesandonthelakecausing waves.
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LocusofControlScale byStephenNouhcki,Jr., andB.Strickland

Wearetryingtofindoutwhatmenand womenthinkaboutcertainthings.Wewant
YES

HerearethedirectionsDrs.Nowickiand Stricklandincludewiththeirscale:1.1.
22. 3.3. 44. 55.

youtoanswerthefollowingquestionsthewayfi* youfeel.Therearenorightorwrongan-77 swers.Don'ttaketoomuchtimeanswering8.8. anyonequestion,butdotrytoanswerthem9.9. all.10lO-
ll11.

Oneofyourconcernsduringthetestmay1212.
be,''WhatshouldIdoifIcananswerboth13.13 yesandnotoaquestionV*Ifsnotunusual forthattohappen.Ifitdoes,thinkabout whetheryouranswerisjustalittlemoreoneJ7' waythantheother.Forexample,ifyou'd]gjg assignaweightingof51percentto"yes"and19.19. assign49percentto"no,"marktheanswer20.20. "yes."Trytopickoneortheotherresponse forallquestionsandnotleaveanyblank. Markyourresponsestothequestionon2424

theanswersheetinthenextcolumn.When2525. youarefinished,turnthepagetoscoreyour26.26. test.2727.
28.28. 2929. 30.30.

3131. 3232. 3333. 3434. 3535. 3636. 3737. 3838.
39.39. 40.40.14.14.

1515. 1616. 2121. 2222.
23.23.

1.Doyoubelievechatmostproblemswill solvethemselvesifyoujustdon'tfoolwith them?
2.Doyoubelievechatyoucanstopyourself fromcatchingacold?

3.Arcsomepeoplejustbornlucky? 4.Mostofthetimedoyoufecithatgetting goodgradesmeantagreatdealtoyou?
5.Arcyouoftenblamedforthingsthatjust aren'tyourfault?

6.Doyoubelievethatifsomebodystudies hardenoughheorshecanpassanysub¬ ject?
7.Doyoufeelthatmostofthetimeitdoesn't paytotryhardbecausethingsneverturn outrightanyway?

8.Doyoufeelthatifthingsstartoutwellin themorningit'sgoingtobeagooddayno matterwhatyoudo?
9.Doyoufeelthatmostofthetimeparents listentowhattheirchildrenhavetosay?

10.Doyoubelievethatwishingcanmakegood thingshappen?
11.Whenyougetpunisheddoesitusually seemit'sfornogoodreasonatall?

12.Mostofthetimedoyoufindithardto changeafriend'sopinion?
13.Doyouthinkthatcheenngmorethanluck helpsateamtowin?

14.Didyoufeelthatitwasnearlyimpossibleto changeyourparents'mindsaboutany¬ thing?
15.Doyoubelievethatparentsshouldallow childrentomakemostoftheirowndeci¬ sions?

16.Doyoufeelthatwhenyoudosomething wrongthere'sverylittleyoucandotomake
itright?

17.Doyoubelievethatmostpeoplearejust borngoodatsports?
18.Arcmostoftheotherpeopleyourage strongerthanyouare?

19.Doyoufeelthatoneofthebestwaysto handlemostproblemsisjustnottothink aboutthem?
20.Doyoufeelthatyouhavealotofchoicein decidingwhoyourfriendsarc?

21.Ifyoufindafour-leafclover,doyou believethatitmightbringyougoodluck?
22.Didyouoftenfeelthatwhetherornotyou didyourhomeworkhadmuchtodowith whatkindofgradesyougot?

23.Doyoufeelthatwhenapersonyourageis angryatyou,there'slittleyoucandoto stophimorher?
24.Haveyoueverhadagood-luckcharm? 25.Doyoubelievethatwhetherornotpeople likeyoudependsonhowyouact?

26.Didyourparentsusuallyhelpyouifyou askedthemto?
27.Haveyoufeltthatwhenpeoplewereangry wuhyouitwasusuallyfornoreasonatall?

28.Mostofthetime,doyoufeelthatyoucan changewhatmighthappentomorrowby whatyoudotoday?
29.Doyoubelievethatwhenbadthingsare goingtohappentheyjustaregoingto happennomatterwhatyoutrytodoto stopthem?

30.Doyouthinkthatpeoplecangettheirown wayiftheyjustkeeptrying?
31.Mostofthetimedoyoufindituselesstotry togetyourownwayathome?

32.Doyoufeelthatwhengoodthingshappen theyhappenbecauseofhardwork?
33.Doyoufeelthatwhensomebodyyourage wantstobeyourenemythere'slittleyou candotochangematters?

34.Doyoufeelthatit'seasytogetfriendstodo whatyouwantthemtodo?
35.Doyouusuallyfeelthatyouhavelittleto sayaboutwhatyougettoeatathome?

36.Doyoufeelthatwhensomeonedoesn'tlike youthere'slitdeyoucandoaboutit?
37.Didyouusuallyfeelthatitwasalmost uselesstotryinschoolbecausemostother childrenwerejustplainsmarterthanyou were?

38.Areyouthekindofpersonwhobelieves thatplanningaheadmakesthingsturnout better?
39.Mostofthetime,doyoufeelthatyouhave litdetosayaboutwhatyourfamilydecides todo?

40.Doyouthinkit'sbettertobesmartthanto belucky?
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PARTICIPANT'SINFORMATIONSHEET Name:

A.Scoresfromthepsychokinesiscomputertest,wherechanceis10 hitsoutof40trials: Feedbackversion<40trials): Non-feedbackversion<40trials): Totalcomputertestresult<80trials): 0.LocusofControlScale<LCS)category: INTERPRETINGYOURLCSSCORES
LowScorers-Scoresfromzerotoeightrepresenttherangefor aboutonethirdofthepeopletakingthetest.Asalowscorer,you probablyseelifeasagameofskillratherthanchance.Youmost likelybelievethatyouhavealotofcontroloverwhathappensto you,bothgoodandbad.Withthatview,internallocusofcontrol peopletendtotaketheinitiativeineverythingfromjob-related activitiestorelationshipsandsex.Youareprobablydescribedby othersasvigilantingettingthingsdone,awareofwhat'sgoingon aroundyou,andwillingtospendenergyinworkingforspecificgoals. Youwouldprobablyfinditquitefrustratingto3itbackandlet otherstakecareofyou,sinceyoustressedonthetestthatyoulike tohaveyourlifeinyourownhands. Althoughtakingcontrolofyourlifeisseenasthe"bestwayto

be,"psychologistscautionthatithasitsownsetofdifficulties. Someonewhoisresponsibleforhisorherownsuccessesisalso responsibleforfailures.Soifyouscoredhighinthisdirectionbe preparedforthedownsaswellastheups.

AverageScorers-Sinceyou'veansweredsomeofthequestionsin eachdirection,internalandexternalcontrolbeliefsforyoumaybe situationspecific.Youmaylookatonesituation,work,forexample, andbelievethatyourrewardsareexternallydetermined,thatno matterwhatyoudoyoucan'tgetahead.Inanothersituation,love perhaps,youmayseeyourfateasrestingentirelyinyourownhands. Sometimespentthinkingaboutwhatitisinthosesituationsthat makesyoufeelasthoughthecontrolisorisnotinyourhandscan helpyoubetterunderstandyourself. HighScorers-Scoresinthisrangerepresenttheexternalcontrol endofthescale.Asahighscorer,you'resayingthatyouseelife generallymoreasagameofchancethana3onewhereyourskillsmake adlfference. Thereare,however,manydifferentreasonsforanyindividualto
scoreintheexternalcontroldirection.Forexample,psychologists havefoundthatpeopleinmanyminorityanddisadvantagedgroupstend toscoreintheexternaldirection.Onerecentsuggestionforsuch scoresisthatpeopleinthesegroupsperceivetheirlifesituations realistically.Ingeneral,colouredpeople,women,andlower socioeconomic-classindividualsreallydohavemorerestrictionson theirownsuccesses-fewerJoboptions,lowerpay,lessopportunity foradvancement-inmanycasesnomatterwhattheydoordon'tdo.An internallocusofcontrolbeliefinsuchsituationswouldbequite unrealisticandinappropriate.Thusyourownhighexternalcontrol scorecouldbearealisticperceptionofyourcurrentlife circumstances. Ontheotherhand,your3coremayrepresentastrongbeliefinluck

orsuperstitionandaconcurrentfeelingofhelplessnessin controllingyourlife.Researchstudieshaveshownarelationship betweenunrealisticexternalcontrolbeliefsandproblemslike anxiety,depression,lowseIf-concept,andpoorphysicalhealth.Only youcandecideexactlyhowmuchofyourexternalbeliefsystemis accurateandhowmuchofitisinappropriategivenyourlife situation.
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GENERALINFORMATION
Surname: Firstname(s): Address: Postcode: Dateofbirth:Sex: Maritalstatus:Age: Te1ephone(s):

Couldyoupleasegiveashortdescriptionofhowyoulikedthegame/test. Didyoufeelequallycomfortablewithbothconditions(feedbackvs. non-feedback)ofthecomputergame/test?Ifnot.whichconditiondidyou feelmorecomfortablewith,andwhy? Didyouuseanyparticularstrategy(orritual)whiletryingtoinfluence thecomputer?Ifyes.canyougive3omedetailsontheprocedure.
Didyoufeelcomfortableinthetestingenvironmentingeneral?Ifnot. whatdidn'tyoulikeInparticular? WouldyouliketoparticipateIncomingexperimentsattheParapsychology Laboratory?Ifso,canwephoneyouwhensomethingisgoingon? Doyouhaveanypreviousexperienceofcomputers,orhaveyoueverplayed acomputer-oravideogamebefore?Ifyoufrequentlyplaycomputer-or videogamespleasestate30. Didyouhaveyoureyesopenorclosed,whileansweringa)theVVIQandb) theVAIQquestionnaires? Didyouhaveyoureyesopenorclosed,whiletryingtoinfluencethe computertest? Pleasestateanyothercommentsherethatmaybehelpful.
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THEGORDONTESTOFVISUALIMAGERYCONTROL
Youhavejustcompletedaquestionnairethatwas designedtomeasurethevividnessofdifferentkindsof imagery.Inthispresentquestionnairesomeadditional aspectsofyourimageryarebeingstudied. Thequestionsareconcernedwiththeeasewithwhich

youcancontrolormanipulatevisualimages.Forsome peoplethistaskisrelativelyeasyandforothers relativelyhard.Onepersonwhocouldnotmanipulatehis imageryeasilygavethisillustration.Hevisualizeda table,oneofwhoselegssuddenlybegantocollapse.He thentriedtovisualizeanothertablewithfoursolid legs,butfounditimpossible.Theimageofthefirst tablewithitscollapsinglegpersisted.Another individualreportedthatwhenhevisualizedatablethe imagewasrathervagueanddim.Hecouldvisualizeit brieflybutitwasdifficulttoretainbyanyvoluntary effort.Inboththeseillustrationsthepeoplehad difficultyincontrollingormanipulatingtheirvisual imagery.Itisperhapsimportanttoemphasizethatthese experiencesareinnowayabnormalandareasoften reportedasthecontrollabletypeofimage. Readeachquestion,thencloseyoureyeswhileyoutry
tovisualizethescenedescribed.Recordyouranswerby underlining'Yes','No'or'Unsure',whicheveristhemost appropriate.Rememberthatyouraccurateandhonestanswer tothesequestionsismostimportantforthevalidityof thisstudy.Ifyouhaveanydoubtsatallregardingthe answertoaquestion,underline'Unsure'.Pleasebe certainthatyouanswereachofthetwelvequestions.

1)Canyouseeacarstandingintheroadinfrontofa house?

YesNoUnsure
2)Canyouseeitincolour?

YesNoUnsure
3)Canyounowseeitinadifferentcolour? YesNoUnsure

4)Canyounowseethesamecarlyingupsidedown? YesNoUnsure
5)Canyounowseethe.samecarbackonitsfourwheels again?

YesNoUnsure
6)Canyouseethecarrunningalongtheroad? YesNoUnsure

7)Canyouseeitclimbupaverysteephill? YesNoUnsure
8)Canyouseeitclimboverthetop? YesNoUnsure

9)Canyouseeitgetoutofcontrolandcrashthrough house?

YesNoUnsure
10)Canyounowseethesamecarrunningalongtheroad withahandsomecoupleinside? YesNoUnsure

11)Canyouseethecarcrossabridgeandfalloverth sideintothestreambelow?
YesNoUnsure

12)Canyouseethecaralloldanddismantledina Car-cemetery?
YesNoUnsure
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APPENDIX C

Results of control random tests for each experiment. Those tests were
usually conducted before, during and after each experiment to check if
the RNG was working properly. Two types of control randomness tests were
done for each experiment. (1) The pseudo-RNG was tested for large series
of random numbers, 1/2 million digits for each run. (2) The pseudo-RNG
was incorporated in a program that simulated each experiment. It was run
a few times, thus indicating how results of that experiment should look
like without subjects.

1) Pilot experiment 2 355
2) Pilot experiment 3 355
3) Experiment 4: First imagery training study.. 356
3) Experiment 5: Second imagery training study 356



PilotExperiment2 Resultsfromrandomtestsofthepseudo-RNGalgorithmforlongseriesofrandom numbers(p=l/4).Totalrandomnumberstested-4.000.000. One'
's

Two'
'3

Three's

Four's

chisq

(df=3)

Before

125.
.581

124,
.842

124.634

124.943

4.00

(p=.26)

experiment
124,

.909

125.
.203

124.737

125.151

1.13

<p=.77)

124.
,785

125.
.057

125.070

125.088

.50

(p=.92)

After

124.
.835

125.
,246

125.600*

124.319*
7.31

<p=.06)

experiment
125,

.233

125.
.176

125.005

124.586

2.06

(p-.56)

124,
.886

124,
.601

125.192

125.321

2.47

(p=.48)

Additional
124,

.935

125.
.044

125.420

124.601

2.75

(P=.43)

test3

124.
.982

124,
.913

125.035

125.070

.09

(p=.99)

Total1
.000,
.146

1.000,
.082

1.000.693

999.079

1.25

(p=-74)

*Significantdeviationsfromchance(2-T). Resultsofrandomtestsofthepseudo-RNGwhentheexperimentwasrunwithout Ss.Bychancewewouldexpect800hits(40Sseachdoingonesession,each involving80trials;thus3200trialsinthewholeexperiment,whereexpected hitrateisp=l/4).
Run1Run2Run3Run4Run5

Afterexperiment2821768776819761
PilotExperiment3 Resultsfromrandomtestsofthepseudo-RNGalgorithmforlongseriesofrandom numbers(p=l/4).Totalrandomnumberstested=2.500.000. One'sTwo'sThree'sFour'schisq(df=3)

Before experiment
125.169 124.876

125.175 124.982

124.568 124.641

125.088 125.501

2.03 3.16

<P=.57) <P=.37)

During experiment
125.564

124.380*

125.093

124.963

5.69

(p=.13)

After experiment
124.919 125.322

124,771 124.526

125.249 124.662

125.061 125.490

1.00 5.47

<p=.80> (p=.14)

625.850

623.834

624.213

626.103

6.25

(P=.10)

*Significantdeviationsfromchance(2-T). Resultsofrandomtestsofthepseudo-RNGwhentheexperimentwasrunwithout Ss.Bychancewewouldexpect200hits(10Ssdoing1session,eachinvolving80 trials;thus800trialsinthewholeexperiment,whereexpectedhitrateis p=l/4).

Hit3from17simulatedexperiments
Before experiment195202 During experiment210202193202193204219196198201 After experiment200192191205201 Totalhits-3404 Meanhitrate=200.2
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Experiment4:FirstVisual-ImageryTrainingStudy Resultsfromrandomtestsofthepaeudo-RNGalgorithmforlongseriesofrandom numbers(p=l/4).Totalrandomnumberstested=3.000.000. One1
's

Two1
13

Three's

Four'3

chisq

(df=3)

Before

124.
.890

124.
.556

125.268

125.286

2.91

(p=.41)

experiment
124.

.891

125.
.148

124.920

125.041

.31

(p=.95)

124,
.677

125.
,305

124.984

125.034

1.59

(p=.67)

After

124.
.929

124.
.420

125.449

125.202

4.66

(p=.20)

experiment
124.

.929

124.
,963

125.220

124.888

.53

<p=.91)

124.
.910

124.
.951

125.003

125.136

.22

(p=.97)

749,
.226

749.
.343

750.844

750.587

2.75

(p=.43)

Resultsofrandomtestsofthepseudo-RNGwhenexperimentwasrunwithoutSs (includingbothversionofthepseudo-RNG,andassigningrandomITbetween trialsforpseudo-RNG2).Bychancewewouldexpect2880hits(24Ssdoing6 sessions,eachinvolving80trials;thus11520trialsinthewholeexperiment). Hitsfrom21simulatedexperiments
Before experiment28632917280228212856 During experiment2927284428682995*287828362862 After2777*286528242881286529072915 experiment28982940 Totalhitrate=60.341 Meanhitrate=2873(chance=2880) *Significantdeviationfromchance(2-T)

Experiment5:SecondVisual-ImageryTrainingStudy Resultsfromrandomtestsofthepseudo-RNGalgorithmforlongseriesofrandom numbers(p=l/4).Totalrandomnumberstesteds9.000.000. Afterstudy:
One's

Two's

lhree'3

Four's

chisq(df=3)

Before3tudy:
1pseudo

125.097

125.025

124.998

124.880

.22

<p=.97)

125.227

124.421

124.954

125.398

4.41

(p=.22)

124.993

124.618

125.589

124.800

4.25

(p=.23)

2live

124.791

125.042

124.908

125.259

.97

(p=.81)

124.690

124.947

125.403

124.960

2.06

(p=.56)

124.962

124.705

125.098

125.235

1.22

(p=.75)

During3tudy: 1pseudo

124.983

124.699

125.035

125.283

1.34

(p=.72)

124.693

125.034

125.294

124.979

1.47

(pc.69)

124.742

124.500

125.489

125.269

5.03

(p=-17)

2live

125.563

124.827

124.454

125.156

5.34

<p=.15)

124.876

124.920

124.772

125.432

2.09

(p=.56)

124.959

125.423

124.701

124.917

2.22

(p=.53)

1pseudo124.889
124.876

124.964

125.271

.81

(p=.85)

124.664

125.345

125.418

124.573

4.72

(p=.19)

124.881

125.449

124.873

124.797

2.19

(p=.54>

2live124.565
124.946

125.241

125.248

2.50

<p=.48)

125.228

124.602

125.129

125.041

1.81

<p=.62)

124.919

124.673

125.313

125.095

1.78

<p=.62)

Total:2.248.722
2.248.052

2.251.633

2.251.593

5.00

<p=.17)

Randomnumbersselectedviaprogramthatsimulatedexperiment5.Expectedhits are4160(52Ssdoingatotalof4sessions,eachconsistingof80trials,thus totaltrials=16640). Hitsfrom34simulatedexperiments
Before: Pseudo410242214099420041994171 Live4096407341154203413442354176 During: Pseudo41244070417042264136 Live414641224255417341664144 After: Pseudo40604068401941654105 Live40844201422641784151
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APPENDIX D

Programs that simulate the second visual-imagery training experiment
(study 5) . All programs that simulated the various experiments are
available from the author.

1) "Finalj.bas" simulated the pseudo-RNG version
of Synthia in experiment 5 .... 358

2) "Finalk.bas" simulated the live RNG version
of Synthia in experiment 5 358



10REMnameofprogramisfinalj.bas 20OPEN"a:rndfilel.prn"FORAPPENDAS£1 30L=0:TOTHITS=0 40DIMRGG(4),REG(IO) SOFORK=1TO416 60GOSUB350 70HITS=0:BOX=0:TRIAL=0 80FORJ=lTO4 85IFJ<=2THENGOSUB450 90IFJ>=3THENGOSUB350:GOSUB450 100IFRESULT£<.25THENBOX=1:GOTO140 110IFRESULT£<.5THENBOX=2:GOTO140 120IFRESULT£<.75THENBOX=3:QOTO140 130IFRESULT£<1THENBOX=4:G0TO140 140RGG(J)=BOX 150IFJOl.ANDRGG(J)=RGG(J-l)THENGOTO85 160FOR1=1TO10 170IFJ>=3THENFORM=1TORND»100:NEXTM 175IFJ<=2THENGOSUB450 180IFJ>=3THENGOSUB350:QOSUB450 190IFRESULT£<.25THENTRIAL=1:GOTO230 200IFRESULT£<.5THENTRIAL=2:GOTO230 210IFRESULT£<.75THENTRIAL=3:GOTO230 220IFRESULTS<1THENTRLAL=4:GOTO230 230REG(I)ATRIAL 240L=L+1:PRINTL 250IFRGG(J)=REG(I)THENHITS=HITS+1 260NEXTI:NEXTJ 270PRINT£1,"hits=HITS 280TOTHITS=TOTHITS+HITS 290NEXTK 300PRINT£1,DATES 310PRINT£1,"tothits-TOTHITS 320CLOSE 330END 350REMsubroutinefastclockseeder**************************** 360RANDOMIZETIMER 370X£=RND:X£=X£*10000 380IX£=INT(X£)+1 390X£=RND:X£=X£*10000 400IY£=INT(X£)+1 410X£=RND:X£=X£*10000 420IZ£=INT(X£)+1 430REMhavingsetuptheseedsoffwego.. 440RETURN 450REMsubroutinethatcreatesrandombinarydigits************* 460IX£=171*(IX£-INT(IX£/177)*177)-2*<IX£/T77) 470IY£=172*<IY£-INT(IY£/176)*176)-35*(IY£/176) 480IZ£=170*(IZ£-INT(IZ£/178)*178)~63*(I2£/178) 490IFIX£<0THENLT£=IX£+30269 500IFIY£<0THENIY£=IY£+30307 510IFIZ£<0THENIZ£=IZ£+30323 520FX£=IX£ 530FY£=IY£ 540FZ£=IZ£ 550X£=lFX£/30269!)+(FY£/30307!)+(FZ£/30323!) 560RESULT£=X£-INT(X£/1!)*1! 570IFRESULTS>0THENGOTO600 580RESULT£=({EXS/30269!)+(IY£/30307!)+(IZ£/30323!))MOD1 590IFRESULTS>1THENRESULTS*.999999 600RETURN 610REM********************************************************
10REinameofprogramisfinalk.bas 20OPEN"a:rndfile2.prn"FORAPPENDAS£1 30L=0:TCTHITS=0:1=0:K=0 35GOSUB900 40DIMRGG(4),REG(10) 50FORK=1TO416 60HITS=0 80FORJ=ITO4 85GOSUB800:RGG(J)=IPAT 90FOR1=1TO10 230GOSUB800:R£G(I)=IPAT 240L=L+1:PRINTL 250IFRGG(J)=REG(I)THENHITS=HITS+1 260NEXTI:NEXTJ 270PRINT£1,"hits=HITS 280TCTHITS=TOTHITS+HITS 290NEXTK 300PRINT£1,DATE$ 310PRINT£1,"tothits=TOTHITS 320CLOSE 330END 800REMlifeRNGcalled 830QOSUB1000:REMGETBIT£1 840IPAT=IRB 850QOSUB1000:REMGETBIT£2 860IPAT=IPAT*2+IRB+1 900REMDECLARATIONANDINITIALIZATIONOFVARIABLES 910IRTS=&H3PC:REMPORTADDRESSMODEMCONIROLREGISTER 920ICTS=4H3FE:REMPORTADDRESSMODEMSTATUSREGISTER 930ISTART=2:REMRTSAT+12VTOSTARTRBG 940ISTOP=0:REMRTSAT-12VTOSTOPRBG 950IMASKCTS=&H10:REMTOMASKOUTCTS,THERANDOMBIT 960IMASKRING=4H40:REMTOMASKOUTRINGINDICATOR,RBGSIGNALIS 990RETURN 1000REMGETRANDOMBIT 1001OUTERTS,ISTART:REMSETRBGINRUNNINGSTATE 1010OUTIRTS,ISTOP:REMSETRBGINSTOPPEDSTATE 1020IRB1=INP(ICTS)ANDIMASKCTS:REMREADFIRSTPRIMARYRANDOMBIT 1030OUTIRTS,ISTART:REMSETRBGINRUNNINGSTATE 1040OUTIRTS,ISTOP:REMSETRBGINSTOPPEDSTATE 1050IRB2=INP(ICTS)ANDIMASKCTS:REMREADTHEMODEMSTA1USREGISTER 1060OUTIRTS,ISTART:REMSETRBGINRUNNINGSTATE 1070OUTIRTS,ISTOP:REMSETRBGINSTOPPEDSTATE 1080IRB3=INP(ICTS)ANDIMASKCTS:REMREADTHEMODEMSTATUSREGISTER 1090OUTERTS,ISTART:REMSETRBGINRUNNINGSTATE 1100OUTIRTS,ISTOP:REMSETRBGINSTOPPEDSTATE 1110ERB4=INP(ICTS)ANDIMASKCTS:REMREADTHEMODEMSTATUSREGISTER 1115REM 1120IRB1=DRB1XORIRB2 1130IRB3=IRB3XORIRB4 1140IRB=(IRB1XORIRB3J/16 1150RETURN 1160REM
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APPENDIX E

Information referred to in experiment 4.

1) Image-PK 360
2) Concentration exercise 361
3) Scoring key to the Image-PK 362
4) A method developed by the author and Eric Darley

to evaluate whether the vividness of the

visual-imagery strategies gets better with practice at home 363
5) Three positive thinking exercise. Subjects could choose which

one of the three to practice at home before the last session
in experiment 4. The first one emphasizes the possible use
of PK to help others to feel well, help things to flourish,
prosper and grow 364
The second one emphasizes the use of PK to reduce accidents,
malfunctions and illnesses for the benefit of others 365
The third one emphasizes the use of PK to be
lucky and successful in life 366



IMAGE—PK
LofturR.GlasurarsonandRobertL.Morris

Name: Sex:MaleFemale, Date:
Thisquestionnaire13designedtohelpustounderstandbetterhow peoplemayprogressinpracticingav1suaI-imagerystrategytoenhance orstabllzetheirPKscores. Psychokinesis(usuallyabbreviateda3"PK")ismorecommonlyknown

asmindinfluencingmatteroras"mindovermatter".Iti3often consideredtobedirectinfluenceexertedonaphysicalsystem(an externalphysicalprocess,condition,oranobject)byaperson withoutanyknownintermediatephysicalenergyorinstrumentation.For instance,itwouldbecountedasPKifapersonwouldmoveanobject withhis/her"mind"andwithoutanymuscularinteraction.ThereIs evidencethatsuggestthatthereexi3tssuchanabilityasPK. Beforeansweringthequestions,trytoimaginefirstly,thatall peoplehavePKability.Imagineitasapartofnatureandthehuman mind.Secondly,visualizethePKtaskthatyouhavebeendoing (thecomputertest).Thirdly,thinkofthevisua1-imagery techniquethatyouarepractisingtoenhanceorstabllzeyourPK scores. Thinkcarefullyaboutthefollowingquestionsbeforeansweringthem. Pleasetrytoanswerallofthequestionsinasmuchdetailasyou thinkpossible.Takeyourtimeandletyoumindflowfreelyandbe relaxed.YoumayperhapshaveaclearimageofPKeffects,oryoumay seeyourPKasenergy.Yourimagerymayal30besymbolic,suchasPK maylooklikeafog,awolforacaretcinyourmind'seye.Oryou maynotgetanyimageofyourPKatall.Thatcanalsobeveryhelpful tous,andverylegitimate,aswearetryingtogetsomeunderstanding ofwhattypeofimagery,feelings,thoughtsandattitudeisconnected withprogressinPKtraining,ifany. Youmayfindithelpfultomakedrawingsontheanswersheets-it
maybeeasiesttodrawonepictureofhowyou3eeyourPKabilityand thePKtaskinyourmind'seye,andthenusethequestionstoexplain thepicture.Youcanusethebackofthepagestowriteanddrawyour answers.Trytobeashonestaspossibleasyouranswersmaybe importantinunderstandingbetterhowPKoperates.Youranswerson thisquestionnairewillbeheldstrictlyconfidential.

1.TrytodescribeyourPK.Howdoyousee,feelorimagineyourPK?
WhatdoesItlooklikeInyourmind'seye? 2.DoyouseeyourPKfluctuating?Changing?Comingand/orgoing?If

so,how?Where?When?DoyouseeyourPKasactiveorpassive? 3,HowlargeorbigdoyouseeyourPKability? 4.How3trongdoyouthinkorfeelyourPK13? 5.TrytodescribehowthePKtask(thecomputertest)looksinyour mind'seye.
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6.Howstrong(tough;doyouthinkthecomputertestis?Howeasy/ difficultisittobesuccessfulonit?Why?When? 7.HowdoesyourPKworkonthecomputerte3t?Howdoyouimagine
yourPKgettinghitsonthecomputertest? 8.Howdoyouthinkyourv1sual-Imagerypracticesworktostrengthen

/increaseyourPK? 9.Howwelldoesyourvisual-Imagerypracticesworkto"beat"(get abovechancescore)thecomputertest? 10.Haveyounoticedsomekindofresistanceorinhibitionthat preventsyourPKabilitytoworkorfunctionefficiently?Ifso,how doyouexperiencetheresistance/inhibition?DoesitturnupIn practicingtheimagerytechniqueorisitafeelingyouget?Howdoes itlooklikeinyourmind'seye?Howstrongdoyouthinkitis?
Concentrationexercise(forsession4): Insteadofpracticingtherelaxationexerciseforaboutfive minutesbeforevisualizingyourImagerytechnique,replaceitwitha simpleconcentrationexercise.Exercisingconcentrationcanhelpyou tofocusyourattentionmoresuccessfullywhilevisualizingthe Imagerytechnique.Ifyouwanttokeeptherelaxationexercise,then addtheconcentrationexercisebetweenrelaxationandyour vl3ual-Imagerytechnique. Noticeyourownbreathingandmentallytallyeach exhalation.Wheneveryourattentionwanders,gentlybut firmlyreturnyourattentiontothecounting.Ifthecount islost,juststartagainwith"one"3incethegoalisto keeptheattentionfocu3sedratherthantokeepanaccurate tally.
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IMAGE-PK:ImageryScoringSheetSsno. Givemissingvalues-9999 1.VividnessofPK: 1

no imagery
somewhat unclear

moderately clear

4

quite vivid imagery
maxiraumly vivid

2.ActivityofPK: 5

very active

4

quite active

passive &active

somewhat passive

1 very passive

3.RelativesizeofPK: no awareness ofsize

2 quite small

combined small
andlarge

somewhat large

5

very large

4.RelativestrengthofPK: 5

Very 3trong

4 quite strong

3

both weak& strong

21 moderatelyquite weakweak

5.Howisthetaskdescribed: 12
verysomewhat unclearunclear response&.factual

moderatly clear& factual

very clear imagery

maximumly vivid imagery

6.Relativestrengthoftask: 5 quite weak

moderatly weak

3

weak& strong

2 quite strong

1

very strong

7.HowPKisimaginedtooperateontask: strongPK effecton task

somewhat strongPK influence
moderate PKeffect ontask

2 little
PKeffect ontask

1

noPK effect ontask

8.Howthevisual-imagerypracticesarethoughttowork: 12345
Sdoesunclearmoderatelysomeideaclearimage nothowtheyclearofhowofhowthey practiceworktheyworkwork

9.Effectivenessofthevisual-imagerypractices: 12345 notsomewhatmoderatelyquitevery effectiveeffectiveeffectiveeffectiveeffective
10.Resistanceofsomesortorother: 12345

verystrongquitemoderatelyquiteno andvividstrongweakweakresistance General. 11.Howsymbolicareresponsesvs.howconcrete: 123-45
veryfactualmoderatelymixedmoderatelyhighly concretefactual,symbolisticsymbolicsymbolic concrete/factual

12.Overallstrengthofimageryinresponsesvs.weakness: 12345
veryquitemoderatequiteverysound weakweakstrongandstrong

13.Inyouropinion,doyouthinktheindividualbelieves thatheisgoingtodowell: 12345
nosubstantialmoderatesomestrong beliefdisbeliefdisbeliefbeliefbelief



AnovelmethoddevelopedbytheauthorandEricDarley,aresearchassistant,
toevaluatewhethervividnessofthevisual-imagerystrategiesgotbetterwith practiceathome.Themethodinvolvesthreesteps.Inthefollowing hypotheticalexample,anexperimentisconsideredwithtwosubjects,AandB. STEPA Inthefirst3tep,thenumberofhomepracticesessionsarelisted{as1,2,3,4 etc.)inachronologicalorderinacolumn.Besidethiscolumncomesanother column{oneforeachsubject)whichincludestherelevantvividnessratingofa visual-imagerystrategy(asratedonafivepointscaleinthediariesbyeach subjectwhenhepractiseditathome). Numberof homepractice sessions

Vividnessofavisual-imagery strategyasratedinthediariesby twoSswhentheypractiseditathome.
session1

subjectA:5subjectB:5
2

45
3

45
4

43
5

34
6

24
7

13
8

22
9

23
10

12
11

3

12

2

13

SubjectAdid
10homepractice sessions,whereas subjectBdid 12homepractice sessions.

STEPB InstepB,thevividnessratingsofbothsubjectsAandBaredividedinto5 cellsinordertomakethemidentical. Vividnessofa
visual-imagery

strategyasratedinthediarieaby twoSswhentheypractiseditathome. subjectA:5
!subjectB:5

4

!5 15
4

:3
4

:4 !4
3

:3
2

!2
1

;3
2

!2
2

:3
1

:2

SubjectBpractised12timesathome. Thus,itisnotpossibletodivide hisratingsinto5cells,eachwith equalnumberofratings.Thisis solvedbylookingathowmanyextra homesessionsthereare.Inthecase ofsubjectBthereare2extrahome practicesessions.Sincethereare twoextrapractices,thefirsttwo cellsareenlarged,eachtomake roomforoneextrahomepractice session.<Inthecaseofthreeextra homepracticesessions,thefirst threecellsareenlarged,andsoon.)
Ifthenumberofhomepracticesessionsislessthan5forasubject,heisnot includedintheanalysis. [Toexcludeasubjectfromthisanalysisofdiariesmaybedebatable(in experiment4,onesubjecthadtobeexcluded).Ourreasonfordoingsowasthat itmadethewholeanalysismoreeasy.(Onecanalsoarguethatthereistoo littleinformationavailableinsuchcasesinordertodoameaningful correlation.)Thechoiceof5cellswasbasedonasubjectivedecision:(a)We figuredthatinordertodoameaningfulcorrelation,theminimumnumberof cellswehadtohavewasabout5.(b)Byhavingtheminimumnumberofcells,as fewcasesaspossiblewereexcludedfromtheanalysis.If6cellshadbeen chosenforexperiment4anothercasewouldhavebeenexcluded.Sixcellswere chosenforexperiment5,becauseSspracticedmoreathomeingeneralinthat experiment,incomparisontotheSsinexperiment4.] STEPC ThemeansfromstepBarecalculatedforeachofthefivecellsforeach subject.ThenthecellmeansforsubjectAareaddedtothecellmeansfor subjectB.Inthecaseof3Ss(A,B,C),thecellmeansforA,B,andCare addedtogether.

A+B:! 9.5J 7.7 5.0 4.0 4.0

Onlythefiguresinthis finalcolumnareused. Theyarecorrelatedwith numbersfrom1-5which denotethechronological timefromthebeginningof theexperimenttotheend.
Ifthereare3ixcells,aswasthecaseinexperiment5,numbersfrom1-6are usedtorepresentthechronologicaltimevariable.SubjectA:

t

!SubjectB:
4.5

+

I5.0
4.0

+

!3.7
2.5

+

2.5

1.5

+

!2.5
1.5

+

!2.5
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Eogitivethinkingexercise1(forsession6): Replacethevisualisationexercise(thatyoudidbeforepractising
theimagerystrategy!withthisexercise.Youshouldpractisethe imagerystrategyforabout5min.afteryouhavepractisedthe positivethinkingexercise.Again,youmaywanttostartwiththe relaxationexercisebeforedoingthepositivethinkingexerciseand theimagerystrategy.Trytokeepanopenmind;itmaybeeasiestto approachthisexercisea3anadventureintosuspendingnormalreality. Ifyoufinditseemsinappropriateandwouldrathernotpractiseit that'sfine,butitcanhardlyhurttogiveitatry.Trytoimagine theworldasyouwouldlikeittobe.Talkingoutloudmayhelp. Icanimprovemyabilitytodomybestandthinkpositive thoughts.Anythinggettinginmywayisgone.Doubtsare removed.theywillnotarise.Myeffortsaresmootherand moreeffective.Myimageryisgettingclearer,more effective.Iameagertoseemyresultsgetbetter.Iam confidentthatanyskillsIacquireordevelopwillbeused inhelpfulways,formyselfandothers.Ifeelcomfortable withtheideaofPKasaproductivecontributortosociety.

IfeelconfidentthatIwillnotmisusePK.Ideserve success.Itisgoodforpeopletodevelopanyoftheir abilitiesthatcanbemadehelpfultoothers.Iwillbe lucky,andthingswillgobetterforeveryonearoundme.If IgetbetteratPK,Iwillhelppeoplefeelwell,help thingsgrow,flourishprosper,functionefficentlyand effectively.<Etc.improviseaccordingtoyourown imagination.> Emphasis:IcandomybestinbringingoutmyPK.Icanhelp myselfandotherstofeelwell,helpthingsflourish, prosperandgrow.
Thisexercisei3tohelpyougetintoareactive,optimisticand confidentmood,foryournextandfinalPKsessionandperhapsfor lifeingeneral.Itcangiveyouanadditionallift,tohelpyoudo yourbestandtohelpyouteelgoodaboutyourefforts.It'3nota

fakeconfidence-weknowtherewillstillbetimeswhenthingsdon't workoutexactlyaswewant.Butifourconfidenceandmoodisgood, it'sboundtohelpusoverall,forlifeingenera!andforwhateverPK skillswemayhave. Trytothinkofpositivethinkingasaframeofmindthatcan perhapsbringoutthepowerofyourmindtohelpthingsgrowand prosper.Trytoimaginethattherearenoboundariesbetweenthe possibleandtheimpossible.Trytobehaveasityouarealreadya successfulPKagent.Trytofeelhowgooditistobeabletohelp othersfeelwellandmakethingsworkeffectively.Repetitionis essential.Youcanpracticethispep-talkatnightbeforeretiring.Be confidentthatyourunconsciousself/mindwillworkonbringingthe necessaryPKabilitytoyouduringthenight.Yourunconsciousmind willgoaboutitinitsownway.Ifyoulikedoingthisexerciseyou mayperhapstrytointegratethoughtsandimagesofyourselfasa personwhoincreaseshappinessallaroundhimIntotheflowofdaily life.Perhapsthosewhospreadhappinessaroundtheminlifehavedone exactlythat!

Ld Ch

-P*



Eositivethinkingexercise2(forsession6): Replacethevisualisationexercise(thatyoudidbeforepractising
theimagerystrategy;withthisexercise.Youshouldpractisethe imagerystrategyforabout5mm.afteryouhavepractisedthe positivethinkingexercise.Again,youmaywanttostartwiththe relaxationexercisebeforedoingthepositivethinkingexerciseand theimagerystrategy.Trytokeepanopenmind;itmaybeeasiestto approachthisexercisea3anadventureintosuspendingnormalreality. Ifyoufinditseemsinappropriateandwouldrathernotpractiseit that'sfine,butitcanhardlyhurttogiveitatry.Trytoimagine theworldasyouwouldlikeittobe.Talkingoutloudmayhelp. Icanimprovemyabilitytodomybestandthinkpositive thoughts.Doubtsareremoved,theywillnotarise.My effortsaresmootherandmoreeffective.Myimageryis gettingclearer,andmoreeffective.Iameagertoseemy resultsgetbetter.IamconfidentthatanyskillsIacquire ordevelopwillbeusedinhelpfulways,formyselfand others.IfeelcomfortablewiththeideaofPKasa productivecontributortosociety.IfeelconfidentthatI willnotmisusePK.Itisgoodforpeopletodevelopanyof theirabilitiesthatcanhelptoothersandthesociety.I willbelucky,andthingswillgobetterforeveryonearound me.IfIgetbetteratPK,Imaybeabletohelpthose aroundme,aswellasmyself.Iwillhelptoreduce accidents,malfunctionsandreduceillnesses.<£tc. improviseaccordingtoyourownimagination.; Emphasis:IcandomybestinbringingoutmyPK.Icanhelp myselfandotherstoreduceaccidents,malfunctionsand illnessesforthebenefitofothers.

Thisexerciseistohelpyougetintoareactive,optimisticand confidentmood.foryournextandfinalPKsessionandperhapsfor lifeingeneral.Itcangiveyouanadditionallift,tohelpyoudo yourbestandtohelpyoufeelgoodaboutyourefforts.Itsnota fakeconfidence-weknowtherewillstillbetimeswhenthingsdon-t
workoutexactlyaswewant.Butifourconfidenceandmoodisgood, it'sboundtohelpusoverall,forlifeingeneralandforwhateverPK skiI1swemayhave. Trytothinkofpositivethinkingasaframeofmindthatcan perhapsbringoutthepowerofyourmindtohelpinreducingaccidents andillnesses.Trytoimaginethattherearenoboundariesbetweenthe possibleandtheimpossible.Trytobehaveasifyouarealready becomingabetterPKagent.Trytofeelhowgooditistobeableto successfullyhelpotherswiththeirproblems.Repetition13essential. Youcanpracticethispep-talkatnightbeforeretiring.Beconfident thatyourunconsciousself/mindwillworkonbringingsuccesstoyou duringthenight.Yourunconsciousmindwillgoaboutitinitsown way.Ifyoulikedoingthisexerciseyoumayperhapstrytointegrate thoughtsandImagesofyourselfasapersonwhohelpsthingstoget betterIntotheflowofdallylife.Perhapsthosewhoareableto reducemalfunctionsandproblemsinlifehavedoneexactlythat!
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Positivethinkingexercise3(forsession6): Replacethevisualisationexercise(thatyoudidbeforepractising
theimagerystrategy}withthi3exercise.Youshouldpractisethe imagerystrategyforabout5mm.afteryouhavepractisedthe positivethinkingexercise.Again,youmaywanttostartwiththe relaxationexercisebeforedoingthepositivethinkingexerciseand theimagerystrategy.Trytokeepanopenmind:itmaybeeasiestto approachthisexerciseasanadventureintosuspendingnormalreality. Ifyoufinditseemsinappropriateandwouldrathernotpractiseit that'sfine,butitcanhardlyhurttogiveitatry.Trytoimagine theworldasyouwouldlikeittobe.Talkingoutloudmayhelp. Icanimprovemyabilitytodomybestandthinkpositive thoughts.Iremovemydoubts,theywillnotarise.My effortsaresmootherandmoreeffective.Myimagery13 gettingclearer,moreeffectiveandmorevivid.Iameager toseemyresultsgetbetter.Iamconfidentthatanyskills IacquireordevelopwillbeU3edinhelpfulwaysformyself andothers.Icandomybest,andIwi1Isucceedindoingmy bestbecauseIamluckyandsuccessfulIama super-optimistandIhaveagoodimagination.Iwillbe successfulinthenextsession.Myunconsciousself,bring megoodresultsinnextsession!Icanseesuccessinthe computertestcomingtome.Icanfeelsuccesscomingtome.

IknowIcandomybestbecauseIamluckyandsuccessful. <Etc.improviseaccordingtoyourownimagination^ Emphasis:IcandomybestinbringingoutmyPK.Icanbe luckyandsuccessfulinlite.
Thisexerciseistohelpyougetintoareactive,optimisticand confidentmood.foryournextandfinalPKsessionandperhapsfor liteingeneral.Itcangiveyouanadditionallift,tohelpyoudo yourbestandtohelpyoufeelgoodaboutyourefforts.It'snota fakeconfidence-weknowtherewillstillbetimeswhenthingsdon't workoutexactlyaswewant.Butifourconfidenceandmoodisgood.

it'sboundtohelpusoverall,forlifeingeneralandforwhateverPK sk1IIswemayhave. Trytothinkofpositivethinkingasaframeofmindthatcan perhapsbringoutthepowerofyourmind.Trytoimaginethatthere arenoboundariesbetweenthepossibleandtheimpossible.Tryto behaveasifyouarealreadysuccessful.Trytofee!howgooditisto beverysuccessful.Repetitionisessential:trytokeeprepeatingthe ideaofsuccesstoyourself.Youcanpracticethispep-talkatnight beforeretiring.Beconfidentthatyourunconsciousself/mindwill workonbringingsuccesstoyouduringthenight.Yourunconscious mindwillgoaboutitInitsownway.Ifyoulikedoingthisexercise youmayperhapstrytoIntegratethoughtsandimagesofyourselfasa successfulandluckypersonintotheflowofdallylife.Perhapsthose whoaresuccessfulandluckyInlifehavedoneexactlythat!
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APPENDIX F

Information referred to in experiment 5.

1) Diagram of the parapsychology laboratory 368
2) The tape-recorded "pep-talk" instructions that

preceded the visual-imagery strategy instruction
on the tape which was played in the beginning
of each session (control subjects only got the pep-talk) 368

3) The tape-recorded autogenic relaxation exercise (that' all
four groups of subjects received after session 2 while
relaxing in a reclining chair) 369

4) Pamphlet given to subjects in the three imagery groups. For each
imagery group, the pamphlet included the relevant visual-imagery
strategy on a sheet of paper (omitted here). The control group
obtained the same pamphlet, except all information about the
visual-imagery strategies was eliminated (available from the
author). The pamphlet included:
a) summary of the design of the experiment

signed by the experimenter 371
b) general suggestions 371
c) notes on how to do the home practices 373
d) diary sheet of paper 373
e) abstract of the relaxation exercise 374
f) simple visualization exercise 374
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DIAGRAMOFTHEPARAPSYCHOLOGYLABORATORY
1.Tape-recorder. 2.BBCcomputer. 3.IBMcomputer. 4.Recliningchair.

5.Tables. 6.BooKshelf. 7.Chairs. 8.Headphones.

TapeRecordedInstructions:Pep-Talk Thisrecordingistohelpyougetintoarelaxedandyetalert, optimisticandconfidentmoodforyoursession.Itcangiveyouan additionallifttohelpyoudoyourbestonthecomputertestandto helpyoufeelgoodaboutyourefforts.Optimismisnotafake confidence-weknowtherewillstillbetimeswhenthingsdon'twork outexactlyaswewant.Butifourconfidenceandmoodisgoodit's boundtohelpusoverall,forlifeingeneralandforwhateverPK skillswemayhave. TobeginwithIwantyoutocloseyoureyes.Takeadeepbreath,
breatheinandoutslowlyanddeeplyafewtimes.<Longpause.> Breatheinandout,3lowlyanddeeply.<Longpause.>Allowyourselfto relax.'<Pau3e.>Emptyyourmindofallworries.<Pause.>Letgooff allthoughtsaboutwhatyouhavebeendoingtoday.Imaginethese thoughtstobelikeballoons,letgooffthem.<Pause->Just concentrateontheta3kahead.<Pause.> Remembertokeepanopenmind:itmaybeeasiesttoapproachthe experimentinwhichyouareparticipatingasanadventureinto suspendingnormalreality.Letyourselfimproveyourpsychokinesis abilitybydoingyourbestandthinkingposi-tlvethoughts.Consider positivethinkingasaframeofmindthatcanperhapsbringoutthe powerofyourmind.Imaginethattherearenoboundariesbetweenthe possibleandtheimpossible.<Pause.> Removeanyofyourdoubtssothattheywillnotarise.Your

effortswillbecomesmootherandmoreeffective.Youareeagertosee yourresultsgetbetter.Feelconfidentthatanyskillsyoumay acquireordevelopwillbeusedinhelpfulwaysforyourselfand others.Youcandoyourbest,andyouwillsucceedindoingyourbest becauseyouwantto.Tellyourunconsciousselftobringyougood resultsinthissession!<Pau3e.>Tellitagaintobringyousuccess. <Pause.>
Nowrepeataftermeinyourmind:Ifeelcomfortablewiththe

ideaofPKasaproductivecontributortosociety.<Pause.>Ifeel confidentthatIwi11notmisusePK.<Pause.>ItIsgoodforpeopleto developanyoftheirabilitiesthatcanhelpothersandthesociety. <Pause.>Iwillbelucky,andthingswillgobetterforeveryone aroundme.<Pause.>IfIgetbetteratPK,Imaybeabletohelpthose aroundme,aswellasmyself.<Pause.> Imagineachievingsuccessinthecomputertest.<Pause.>Feel
successcomingtoyou.Youaregoingtogetmanyhits,youknowyou candoyourbest.Visualizeyourselfsuccessful.<Pause->Now.behave asifyouarealreadysuccessfulwiththecomputer.Feelhowgoodit istogetmanyhits.<Pause.>Repetitionisveryhelpful:keep repeatingtheIdeaofsuccessonthecomputertesttoyourself. <Pause.>Beconfidentthatyourunconsciousmindwillworkonbringing successtoyou.Yourunconsciousmindwillgoaboutitinitsownway. Integratethoughtsandimagesofyourselfassuccessfulandluckyinto theflowofyourdailylife.Perhapsthosewhoaresuccessfuland luckyinlifehavedonethat.Perhapsthosewhoareabletoreduce malfunctionsandproblemsinlifehavedoneexactlythat!<Pause.>
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WORD-BY-WORDAUTOGENICPHRASESANDIMAGES PREPARATION Firstgetintoacomfortableposition.Whileyouarefindingagoodposition, youwillalsowanttoloosenanytightclothing.Becomeascomfortableas possible. BREATHING-SMOOTHANDRHYTHMIC Takeadeepbreath....Breatheinsothattheairflowsintoyourlungsand feelsasthoughit'sfillingupyourstomacharea.Now,breatheoutslowly.... Feelyourselffloatingdown. Focusyourattentioncompletelyandfullyonyourbreathing.Imagineyour breathingisasautomaticastheoceanwaves,rollingin...andout...in... andout....Silentlysaytoyourself,"Breathing,smoothandrhythmic....""My breathingiseffortlessandcalm....""Breathing,smoothandrhythmic....""My breathingiseffortlessandcalm....""Breathing,smoothandrhythmic...." Asyoubreathe,imaginerelaxationflowingoveryourbody,onewaveafter another.Witheachwaveofrelaxation,trytofeeltheheavinessandwarmthin yourbody. LEGSANDFEET Yourmindisbecomingmorepassiveandtranquil,andyouhaveaplacid,relaxed awarenessofthefeelingsofrelaxationthroughoutyourbody.Allofthe tensionsandworrieswillslipawayfromyou&ayoufeelwavesofrelaxation floodingoveryou.Thereisagrowingfeelingofwarmthandheavinessinyour armsandlegsandapassiveawarenessofyour3tateofrelaxation.Silentlysay toyourself,"Iamrelaxed....""Ifeelveryquiet,andmybodyisrelaxed. ...""Mywholebodyisdeeplyrelaxed...." Thesefeelingsofrelaxation,passivity,andpeacewillnowbecomemoreandmore profoundasyouconcentrateonjustyourtoes.Focusallyourattentiononyour toes.Saytoyourself,"mytoesareheavyandwarm;warmthisflowingintomy toes...."Continuesilentlytorepeattoyourself,"raytoesareheavyandwarm; warmthisflowingintomytoes...." Nextbringyourattentiontoyourfeetandcalves.Silentlysaytoyourself,"ray feetandcalvesareheavyandwarm;warmthisflowingintomyfeetandcalves, andtheyfeelpleasantlywarm...." Now,slowlymoveyourconcentrationtoyourkneesandthighs.Passivelyfocuson yourkneesandthighsandthefeelingsofheavinessandwarmth."Mykneesand thighsareheavyandwarm.Warmthisflowingupfrommycalvestomykneesand thighs...."Remember,youdonotwanttotrytoforceanyofthesethingsto happen,justallowthemtohappen.Theywilloccurnaturallyandgently. Continuerepeatingtoyourself,"mykneesandthighsareheavyandwarm...." Imaginethebloodwarmingyourlegs. Atthistime,carefullystudythefeelingsinyourlegs;toes,feet,calves, kneesandthighs.Attendtothefeelingsofheavinessandwarmth.Youmayuse anythoughtsyoucaretoinordertoimagineyourlegsbecomingwarm.Youcan imaginethattheyareinwarmwaterorthatthesunisbeatingdownonthem.
Continuerepeatingtoyourself:"Mylegsareheavyandwarm:warmthisflowing intomylegs,anditfeelspleasantlywarm...." Canyoufeeltherelaxation?Doyourlegsfeelasifyouwouldneedhelptolift them?Maybethewarmthremindsyouofthesummersun.Howeveryoudescribeitis fine,aslongasitispleasantforyou.Justcontinuetofeeltheheavinessand warmth,andfeeltherelaxation."Warmandpleasantfeelingsaresinkinginto everypartofmylegs,andfeet.""Mylegsareverylimp." HIP,STCMACHANDSMALLOFTHEBACK Now,Iwouldlikeyoutoturnyourattentiontoyourhipmuscles.Concentrateon thisareaofyourbodyandfocusallyourattentionthere.Silentlyrepeat:"My hipsareheavyandwarm:warmthisflowingintorayhips...."Thefeelingsof warmthmaybedeepenedbyimaginingthesunshiningonyouhipmuscles.Continue sayingthesewordswhilefocusingonyourhips:"Myhipsareheavyandwarm; warmthisflowingfrommylegstomyhips. Slowlyturnyourattentiontothestomachmuscles.Silentlyrepeat:"Mystomach musclesareheavyandwarm;warmthisflowingintomystomachmuscles...."And now,thelowerbackmuscles:"Thesmallofmybackisheavyandwarm;warmthis flowingfrommystomachintothesmallofmyback...." Becomefullyawareofthefeelingsinyourstomachandbackmuscles.Besureto keepoutallotherthoughtsasyoucontinuetofocusonheavinessandwarmthin yourstomachandback.Ifotherthoughtscomeintoyourmind,youwillfindit possibletoletthemgoasquicklyastheycame.Youarepassivelyconcentrating onheavinessandwarmth.Simplyletthesethingshappen;allowthesefeelingsof heavinessandwarmthtohappentoyou. ARMSANDHANDS Now,Iwantyoutofocusonyourfingers,asyousilentlysaytoyourself:"My fingersareheavyandwarm,warmthisflowingintorayfingertips....""Allray fingersareheavyandwarm,andtheyfeelverypleasant..." Bringyourattentiontoyourhands.Feelthemgettingwarm,asyousayto yourself:"Myhandsareheavyandwarm,warmthisflowingintorayhands...." Moveyourattention3lowlytoyourwrists.Silentlyrepeattoyourself,"ray wristsareheavyandwarm,theyfeelwarmandpleasant....""Warmthisflowing intomywrists...." Justcontinuetofeeltheheavinessandwarmth,andfeeltherelaxation.Move yourattentiontothelowerarmmuscles,asyousaytoyourself:"Mylowerarm musclesareheavyandwarm,warmthisflowingintomylowerarmmuscles...." Passivelyfocusyourattentiontoyourelbowsandupperarmsandthefeelingsof heavinessandwarmth:"Myelbowsandupperarmsarebecomingheavyandwarm, warmthisflowingintomyelbowsandupperarms...." Verygood.Youarerelaxingalloverasyourarmsbecomeveryheavyandwarm.As thewarmthflowsintoyourhands,youwillfeelyourwholebodyrelaxing.You arelettingeverythinggo,allcaresandworriesarefar,faraway.Thisisyour timetothinkonlyofpleasantrelaxationandthefeelingsitbrings.Itis betterforyouifyouthinkofnothingbutthewayyourbodyfeels.Letall otherthoughtsleaveyourmind.
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Onceagain,focusingonbothofyourarms,thinktoyourself:"Myarmsareheavy andwarm.""Warmthisflowingintomyhands...."Continuepassivelyto concentrateonyourarmsbeingheavyandwarm.Besureyougentlypushoutany otherthoughts.Inourmodernsociety,themindisoftennotusedtobeingquiet andrelaxed,andittendstowander.Ifyoufindthishappening,donotbecome upsetordisappointed.Justbringyourmindbacktothethought:"Myarmsare heavyandwarm;warmthisflowingintomyhands.""Themusclesinmyarmsand handsarelettinggo,andIambecomingmoreandmorerelaxed." SHOULDERSANDNECK NowIwantyoutofocusonmusclesintheupperpartofyourbackandthe shouldermuscles.Silentlysaytoyourself:"Hiemusclesintheupperpartof mybackarewarmandheavy.Theyareveryheavy,pleasantlywarmandthoroughly relaxed....""Warmthisflowingintomyshouldermuscles.""Myshouldermuscles arebecomingheavyandwarm.Warmthisflowingintomyshouldermuscles,and theyarecompletelyrelaxed...." Moveyourattentionslowlytoyourneckmuscles.Feelthemgettingwarmand heavy.Silentlysaytoyourself:"Myneckmusclesarewarmandheavy,heavyand warm...."Becomeawareofyourneckmuscles."Warmandpleasantfeelingsare sinkingintoeverypartofmyshouldersandneckmuscles.""Myneckmusclesfeel veryheavy,pleasantlywarmandthoroughlyrelaxed...." Verygood.Takesometimenowwhileyoukeepyourlegs,armsandneckveryheavy andwarm,andcheckaroundyourbodytoseeifthereistensioninanymuscle. Checkallaround.Youarebecomingveryrelaxed,andyoufeellooseandlimp- justlikeanoldragdoll.Andyoureallyarethatrelaxed,asyoucontinueto practicerelaxation. FACEMUSCLES NowIwantyoutoconcentrateonyourfacemuscles.Passivelyallowthewarmth tospreadasyousilentlysaytoyourself:"Warmthisspreadingfrommyneck musclestomyface."Feelyourchingettingwarmandheavy,asyousayto yourself:"Mychinfeelswarmandheavy,warmthisflowingintomychin...." Letyourmouthdropopenforamomentandmoveyourjawgentlyfromsideto side.Now,closeyourmouthslowly,keepingyourteethslightlyapart.Asyour attentionisonyourlipsandjaw,repeatpassivelytoyourself,"mylipsand jawarewarmandheavy....""Myjawandlipsfeelverywarmandheavy, completelyrelaxed."Yourjawislooseandslack. Focusonyourcheeks,asyoupassivelyallowthemtogetwarmandheavy.Move yourattentiontoyournose.Repeatsilentlytoyourself:"Mynoseiswarmand heavy,warmthisflowingintomynose...."Next,yourearsarebecoming pleasantlyheavyandwarm.Silentlysaytoyourself:"Myearsareheavyand warm...."Youreyesarealsowarmandheavy.Youreyelidsaregentlyclosed. Saypassivelytoyourself:"Myeyesarepleasantlywarmandheavy.Warmthis flowingintomyeyes...."Besurethemusclesinyourfacearerelaxed. Relaxyourforehead.Yourforeheadisalittlecoolerthantherestofyour body,butstillveryheavyandthoroughlyrelaxed.Gentlysaytoyourself,"My foreheadisrelaxed,itfeelheavyandrelaxed...." RETURNTOACTIVITY

Verygood.NowIwantyoutofocusonyourlungs.Focusyourattention completelyandfullyonyourbreathing.Takeadeepbreath....Breathinso thattheairflowsintoyourlungsandfeelsasthoughitisflowingwaydown intoyourstomacharea.Breatheverydeeplydownintoyourstomachareaand,as youbreatheout,saytoyourself,"Iamrelaxed...."Expandyourlungsby takinganicedeepbreath.Fillyourlungswithair.Feelthetensioninyour lungs....Experiencethetensionandthenslowlyexhale.Feeltherelaxation returningastheairgentlyrushesout.Repeatthedeepbreathing...." Associatedeepbreathingwithrelaxedbodyandclearmind. Nowaswecompletethisrelaxationpractice,takealastdeepbreathandslowly letitout.Whenyouopenyoureyes,youwillberelaxedandalert.Asyouopen youreyes,youwillfindyourselfbackintheplacewhereyoustartedyour relaxation.Hieenvironmentwillseemslowerandcalmer,andyouwillbemore relaxedandpeaceful.Slowlyopenyoureyes....Yawnandstretchasyoudoin themorningandshakeyourhandsbriskly.
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PARAPSYCHOLOGYLABORATORY UniversityofEdinburgh DepartmentofPsychology 7GeorgeSquare EdinburghEH89JZ

Participantname: Theexperimentinwhichyouareabout conductedtoexaminetheeffectsofimagery strategyonpossiblepsychokinet1cabilities chance.Thisprojectwillinvolveyourcompl testinadditiontoplayingourcomputeriz andpracticingavIsua1-imagerystrategy minutesonadailybasis.Wehopeyouwi1 challengingandifatanytimeyouwishtowl yourrequestwillbehonouredimmediately.
toparticipateisbeing techniquesasatraining

onacomputerizedgameof etlngoneinspectiontime edtestonfouroccasions athomeforabout10-15
Ifindthisenjoyableand thdraw3implytellusand

Allpersonalinformationobtainedfromyouwillbeheldinstrict confidenceandwillneverbemadepublicinanymannerwhichcould identifyyou.Ifyouwish,youarefreetouseapseudonyminthe test,aslongaswehavebothyourpseudonymandyourrealnamefor ourconfidentialrecords. Whenthisprojectiscompleted,weexpecttogiveyouabriefreport
ontheoutcomeandanyotherinformationwhichmightbeofinterestto you.Thisexperimentisnotdesignedtodetermineifagiven individualhaspsychicabilitiesbutrathertolookforgeneraltrends inagroupofpeople.Atnotimehaspreviousresearchindicatedthat anyharmcancomefromthistypeofexperiment. Experimenter:LofturReimarGissurarson Date

GENERALSUGGESTIONS Inorderforyoutodowellonthecomputertest,youmaywantto
readfollowingsuggestionsmorethanonce. IfyouatanytimeloseyoursheetwiththevisuaI-imagerystrategy

orwantfurtherexplanationsfeelfreetocalltheexperimentereither atwork(6671011ext.4448)orathome(6682518).Ifyoufeeldown, tired,illorinbadmood,pleasecalltheexperimentertoarrange anotherappointmentforyoursession.Ifyouwanttoachievegood resultsitisImportantthatyourconcentrationiscompletelyonthe taskahead. Feedback:Whenyoureceivethefeedbackaftereachtrialtryto
beawareofitsimplication.Noticeanyparticular"stateofmind", "sensation"."feeling"oran"idea"thatseemstoprecedeahit.Use thefeedbackasinformation-toguideyou.Don'tbediscouragedif thecomputerfall3toselectthepreferredwindow. Negativethoughts:Ifyoucatchyourselfthinkingnegative thoughts,talkpositivelytoyourself.Eitherignoreunsuccessful outcomesorthinkofthemasastepthatwillhelpyougraduallyto improve.Donottothinkoffailure.Whenyouhavepressedthe space-bar,relaxandwatchyourresultswithconfidence. Tryingtoohard:Onesometimestriestoohardtogethighscore

onthecomputertest.Toomucheffortmighthavereverseeffectof thatanticipated.Thebestsuggestionwecangiveyouis;doyourbest onconcentratingonthetask,beself-confident,donotthinknegative thoughtsbutbeoptimisticthatthevisuaI-imagerystrategyworksand developa3tronglongingtogethighscorewhileremainingrelaxed aboutit.̂
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Homepractice:Thehomepracticesareimportantifyouwantto achievegoodresults.Practiseyourvlsual-imagerystrategyonceaday forabout10-15minuteseachtime.Feelfreetospendmoretimeon practicingifyouwantto. Dothehomeexercisesinaquiteplacewhenyouarenottired.Sit
downinacomfortablechairwhereyouarefreeofinterruptions. Loosenyourcollarandshoesandfeelcomfortable.Thinkofthehome practiceasImportantInstrengtheningyourvlsua1-Imagerystrategy, andperhapsyourvisualisationabilityIngeneral,likestrengthening amusclewithexercise. Aftereachtimeyoupractice,pleasenote:dateandday:timeof commencement;howlongyoupractised;degreeofsuccesswiththe visua1-imagerystrategy(vividness;:aI30makeanycommentsthatyou feelmayberelevant(e.g.ifyouhadagreatdayandfeelthismay havehelpedtobringaboutagoodpracticesession). Scalefor"ratedsuccessofvlsuaI-Imagerystrategy"

1tern: 1=Icouldvisualizethevisual-imagerystrategyperfectly clearlyandvividly. 2=Icouldvisualizethevi3uaI-Imagerystrategyreasonably clearlyandvividly. 3=1couldvisualizethevIsuaI-Imagerystrategymoderately c1earIyandvividly. 4=1couldonlyvisualizethevisual-Imagerystrategy vaguelyanddimly. 5=Icouldnotgetanyimageatall,Ionly"knew"thatI wasthinkingofthevisual-imagerystrategy.
Ifyoumissaday,or3pendlessthan10minutesonpractising that'sfine,butpleasewriteitdown30thatthereisacomplete recordofyourdevelopment.Wewantyoutobringthediarywithyouin thelastsession.Yourdiarymayhelpyouandustounderstandbetter whatmaybeimportantInenhancingorstabllzingPKscores. Weknowyouarespendingvaluable3pare-tlmewithus,andtherefore

wewantyoutobenefitfromthisstudy.Preferrably,wewanttosee youIncreaseorstabilizeyourPKscore.But,youmayalsobenefit fromthehomeexercises.Wesuggestthatyoubecomeinvolvedinthe exercisespersonallyandtrytoexploreusingtheminyourdallylive. Forinstance,youcanpracticerelaxationwhenyoufeelunderpressure andneedtorelax.Feelingrelaxedmayhelpyouconcentrateon problemsortasksthatlieahead,andmakeyoubetterabletodeal withstressofonesortoranother.Inshort,trytomakeuseofthe homeexercisesforyourownbenefit.
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HOWTODOTHEHOMEPRACTICES Trytopractiselikeanathletebeforedoingsportactivity; imagininghistaskahead,visualizinghisperformanceandmethod,and seeinginhismind'seyeasuccessfulachievementofhisgoal. PhaseOne-Exercisestoenhancethevisual-imagerystrategy.
ThisphaseshouldbeIncludedInthehomepracticesbeforesessions3 and4.Doarelaxationexercisebeforestartingthevisua1-imagery strategywhenpractisingathomebeforesession3.Whenpractising beforesession4,therelaxationshouldbefollowedimmediatelybya 3implevisualizationexercise. PhaseTwo-Thevisua1-imagerystrategy,(a)Deepbreathing:

Closeyoureyesandtakeaseriesofdeepbreathsfromyourdiaphragm. Slowlybreatheinandout(throughyourmouthifyouprefer). Accordingtosportspsychologistsandmentalskillstrainers,this typeofbreathing(calledcenteredbreathing)seemstoincreasethe feelingofinternalstabilityandenhancingyourabilitytofocus.It iseasiertoenteryourv1sual-imagerystrategyafterdeepbreathing, (b)Thevisual-Imagerystrategy:Nowstartpractisingyour visuaI-imagerystrategy.Whiledoingit,imaginethatyouareatthe lab.Visualizeyourselfinthesound-attenuatedroomandseethe computerdisplayinfrontofyouinyourmind'seye.Itisimportant thatyouvividlyimagineyourselffeelingwellandself-confident, beingsuccessfulandgettingmanyhitsonthecomputerte3t. Whenyoucometothelabtodoyoursession,youonlyhavetouse
deepbreathingfollowedbyyourvisuaI-imagerystrategy.Becauseyour brainwillbeworkingfullforceduringthehomepractices,itwillbe moreexperiencedandconfidentduringtheactualsession.

DIARY Date&dayjHourofiTimej ofhome|daywhenjspenton practiceipracticedjpracticing,
|I

RatingonjSession] vis-im.str.inumberj successj&hitsjComments i I I I I

I
I
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Relaxationexercise(forsession3): Thefollowingrelaxationexerciseisdesignedtohelpyouindoing
thevisua1-imagerystrategy.Dotherelaxationexcerci3eforabout10 minutesbeforeyoupractiseyourv1sua1-imagerystrategy.Thendoyour visua1-imagerystrategyforabout5minutes,suchthatthetimespent perdayisabout10to15minutes.Ifyoudothisexercise successfully,yourshouldhavemorecontroloveryourvisua1-imagery strategy,inthesensethatitiseasiertovisualiseifoneis relaxed.PractisingrelaxationbeforeyourvisuaI-imagerystrategyat homecanhelpyoutorelaxbetterinthenextsessionandcouldbring aboutbettervisualisation:thebodyiscompletelyrelaxedandthusis notsendingsignalstothebraintocompeteforattention.Feelfree toadjustthisrelaxationexercisetoyourneeds: Ifyouaresitting,putyourhandsinyourlapandclose

youreyes.Ifyouarelyingdown,lieflatonyourbackona bed.Makesureeverypartofyouiscomfortable,yourlegs notcrossedandyourhandsrestingcalmlyonthebed.Feel thoroughlyandcompletelyrelaxedallthroughyourbody. Takesomeslowdeepbreathsandsaytoyourself,relax. Startbyrelaxingyourtoes.Feelthemgettingwarmand heavy.Next,bringyourattentiontoyourfeetandcalves, andthenslowlymoveittoyourkneesandthighs.Imagine thebloodwarmingyourlegs.Moveyourattentiontothehip musclesandstomachmuscle3.Feelthemgettingwarmand heavy.Bringyourattentiontoyourfingers,hands,lower armmuscles,thenelbowsandupperarms.Feelthemusclesin yourarmsgettingwarmandheavy.Thenletalltensionflow outoftheupperpartofyourback,theshouldermusclesand neckmuscles.Feelthemgettingwarmandheavy.Finally relaxyourfacemuscles;chin,lips,jaw,cheeks,nose,ears andeyesendingwithyourforehead.Feelpleasantlywarm, heavyandthoroughlyrelaxed. Finally,bringyourattentiontoyourlungs.Expandyour
lungsbytakinganicedeepbreathandholdingit.Fillyour Iung3withair.Feelthetensioninyourlungs.Experience thetensionandthenslowlyexhale.Feeltherelaxation returningastheairgentlyrushesout.Repeatthedeep breathing.Associatedeepbreathingwithrelaxedbodyand clearmind.

Simplevisualizationexercise(forsession4): Insteadofpractisingtherelaxationexerciseforabout10minutes beforedoingyourvisuaI-imagerystrategy,cutitdowntoabout5mln. Thendoasimplevisualizationexerciseforabout5minutesfollowed immediatelybythevisuaI-imagerystrategy.Thinkofthisexerciseas astepindevelopingyourvisualizationabilityforthevisuaI-imagery strategy.Addthesimplevisualizationexercisebetweenrelaxationand yourv1sua1-imagerystrategy. Holdupinclearviewasmall,3imple,attractive, familiarobject3uchasapenoracup.Lookbrieflyatthe object.Then,witheyesclosed,picturetheobjectInyour mind'seye.Assoonasanimpressioncomesforth,openyour eyesandgetfeedback,noticingsimilaritiesanddifferences betweenimpressionandreality.Closeyoureyesandpicture theobjectagain.Repeatthealternatingofeyesclosedfor visualizingandeyesopenforfeedbackseveraltimes. Thenstartrotatingtheobjectwhileeyesareclosed;
openyoureyestoreceivefeedbackabouttheactualposition oftheobjectcomparedtothevisualizedpositionofthe object.Repeatthisexercise,endingitwhenabout5minutes havepassed. Whenyoudothisexerciseagainnextday,feelfreeto

changeobjects.Youcanalsomovetowardsricherobjects, havingmoredetail,yetconvenientlyhand-heldorplaced withineasyreachdirectlyinfrontofyou.Useobjectsthat areofespecialinterest,orcanpossiblybeseen-fromanew perspectivewhenexaminedindetail.
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APPENDIX G

Mean PK scores for each training session in experiments 4 and 5.

1) Experiment 4 376
2) Experiment 5 376



Experiment4 MeanPKscoresofexperiment4foreachofthesixtrainingsessions.Chance scoreforfeedbackandnonfeedbaclcversion=10.0,andchancescorefor combinedversions=20.0.Se=sessionnumber;F-feedbackversion;N= nonfeedbackversion;0=screeningsession;1-6=allsix"training"sessions combined;1st=firsthalfoftheexperiment(sessions1-3combined);2nd= secondhalfoftheexperiment(sessions4-6combined). Totalscores
Process-oriented1GoalOriented

EndOriented

Se|

f

M

f+n:

f

■M

f+n;

f

N

f+n;f

n

f+n!

o:

11.4

11.5

23.o;
13.0

10.3

23.3i
10.6

12.1

22.8!10.6
12.3

22.91

l;

9.6

11.2

20.8;
10.1

11.4

21.5;

9.9

10.3

20.i;8.8
12.0

20.8!

21

10.5

9.8

20.41
10.9

9.0

19.9;

9.9

10.1

20.0;10.9
10.4

21.3!

3;

9.8

9.8

19.6;

9.3

10.5

19.8!
10.8

9.0

19.8!9.5
9.8

19.3;

4;

10.2

9.6

19.8;
11.6

8.3

19.9i

9.3

9.4

18.619.8
11.1

20.9;

5;

10.2

10.0

20.I;
10.1

10.0

20.i;

9.1

9.0

18.i;11.3
10.9

22.11

6I

8.8

10.1

18.9;
10.1

11.4

21.5;

9.9

9.5

19.4!6.4
9.5

15.91

1-6!

59.1

60.5

119.5;
62.1

60.5

122.5;
58.8

57.3

116.0!56.5
63.6

120.1!

1st;

29.9

30.8

60.81
30.3

30.9

6i.I:
30.5

29.4

59.9!29.1
32.1

61.3!

2nd!

29.2

29.7

58.8;
31.9

29.6

61.5;
28.3

27.9

56.i;27.4
31.5

58.91

Experiment5 MeanPKscoresofexperiment5foreachofthefourtrainingsessions.Chance scoreforfeedbackandnonfeedbackversion=10.0,andchancescorefor combinedversions=20.0.Se=sessionnumber;F=feedbackversion;M- nonfeedbackversion;0=screeningsession;1-4=allfour"training" sessionscombined;1st=firsthalfoftheexperiment(sessions1-2 combined);2nd=secondhalfoftheexperiment(sessions3-4combined). IProcess-orientedJGoal-orientedJEnd-oriented1ControlgroupJ
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