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....the experimenter effect is the most important challenge facing modern
parapsychology. It may be that we will not be able to make too much progress in
other areas of the field until the puzzle of the experimenter effect is solved. John
Palmer, Foundations of Parapsychology, (Edge, Morris, Palmer & Rush, 1986),
p.220-221,

Introduction

Rosenthal (1976) has carried out extensive research into the possibie influence of
experimenter belief and expectation on study outcome. In his early research,
Rosenthal found that psychologists with differing expectations about their
participants tended to obtain results in line with their expectations. The results
clearly demonstrated that the experimenters’ expectations were increasing the
probability of their participants behaving as expected (Rosenthal & Rubin, 1978).
Subsequent research revealed that such “experimenter effects” were not confined to
the behavioural sciences, but could also affect the outcome of physical and biological

research (see Wiseman & Watt, 1999).

Recent work on the experimenter effect has moved away from simply demonstrating
the existence of the phenomenon, and towards examining its practical applications and
theoretical implications (Rosenthal, 1990). For example, studies examining the
relationship between experimenter belief and study outcome have helped explain why
certain areas of scientific research have yielded apparently inconsistent results
(Luborsky et al., 1999). Other work has started to explore some of the possible
underlying mechanisms for the effect by examining the types of procedures that are
most susceptible to the influence of experimenter belief (Harris & Rosenthal, 1985;
Rosenthal & Rubin, 1978). There has also been research on possible personality
moderators of experimenter effects (Cooper & Hazelrigg, 1988; Hazelrigg, Cooper &

Strathman, 1991).



The present study builds upon this work by exploring the possible existence of
experimenter effects within two important areas of parapsychology - the psychology
of belief in the paranormal and psi research. The study explores the degree to which
seemingly inconsistent results within each of these areas can be explained by
experimenter effects, and examines the types of participant-experimenter interactions
associated with the effect. The experiment is made up of two strands and the

background to each aspect of the study will be described in turn.

Cognitive correlates of belief in the paranormal.

Some psychologists have examined whether belief in the paranormal correlates with
performance on various cognitive tasks including critical thinking, reasoning skills, and
IQ (see reviews by Irwin, 1991, 1999; French, 1992). Although findings are mixed,
the overall trend is that people who disbelieve in the paranormal tend to outperform
believers on these tasks (Blackmore & Troscianko, 1985; Wiezerbiki, 1985; Roberts &
Seager, 1999), and Irwin has named this the “cognitive deficits” hypothesis.

However, many of these studies have been conducted by experimenters who are
skeptical about the existence of the paranormal (e.g. Alcock & Otis, 1980), and some
experimenters who are more open to the notion of psi have failed to replicate these
results {e.g., Irwin, 1991; Roe, 1999). This has led some researchers (e.g. [rwin, 1991;
Smith, Foster & Stoven, 1998) to hypothesise that these inconsistent results may be
due, at least in part, to the experimental context influencing participants’ reports
concerning their level of belief in the paranormal, and/or their performance on cognitive

tasks.

Research investigating how the belief-cognitive ability relationship may be influenced
by experimental context has had mixed results. Merla-Ramos (2000) found that
paranormal believers tended to have poorer syllogistic reasoning ability than
disbelievers, but only for syllogisms that included a paranormal or religious content.

No belief-reasoning correlation was found for syllogisms that had a neutral content.



Irwin (1991) used a similar syllogistic reasoning task, including neutral, pro-
paranormal and anti-paranormal syllogisms. Overall he found a non-significant
syllogisms-belief correlation, and the content of the syllogisms did not affect the
correlation. Smith, Foster & Stovin (1998) varied the context in which participants
completed a paranormal belief questionnaire and did an intelligence test (Ravens
Advanced Progressive Matrices), with some participants being given a psi-suppoitive
context and some a psi-unsupportive context. This study found that participants
expressed greater paranormal belief in the psi-supportive condition. Overall a negative
correlation was found between belief and performance on the matrices task. However,

contrary to prediction. context did not appear to affect this correlation.

The present study investigates the effect of experimental context on participants’
paranormal belief and cognitive ability by having two experimenters with differing
attitudes towards the paranormal (CW and RW) carry out an experiment examining
whether belief in the paranormal correlates with performance on two cognitive tasks.
CW has conducted many empirical investigations of possible paranormal cognition
(e.g., Wait, 1996, Watt, Ravenscroft, & McDermott, 1999) and is somewhat less
skeptical about the paranormal than RW, who is a well-known critic of
parapsychology (e.g., Wiseman, 1997). In order to build upon the previous literature
reviewed above, the two tasks selected to assess cognitive ability are a syllogistic
reasoning task (as used by Irwin, 1991) and Ravens Matrices (as used by Smith,
Foster & Stovin, 1998). To facilitate comparisons with these earlier studies we also
use the same belief questionnaire as they did, and we use correlational analyses as
they did. We also film the interaction between experimenters and participants in order
to provide additional information about differences between the experimenters, for

example in the extent to which they conveyed belief or skepticism about psi.

Two possible mechanisms may operate to produce a correlation between belief in the
paranormal and cognitive ability. Firstly, it is possible that participants are shifting

their responses on the belief questionnaire, perhaps in line with demand characteristics



from their experimenter, with the more intelligent participants being more perceptive
and responsive to these subtle experimenter cues. Secondly, it is possible that
participants are altering their performance on the cognitive tasks, for instance perhaps
under certain circumstances believing participants are less motivated to make an effort
to score well on the cognitive task. The present study will enable the exploration of

such possible mechanisms underlying the belief-cognitive ability correlation.

The experimenter effect in psi research.

Certain parapsychologists have become seen as “psi-facilitators™ because they
consistently carry out studies that obtain evidence for psi, whiist others have become
known as “psi-inhibitors” because they consistently obtain chance results
(Schmeidler, 1997). Researchers have outlined many different explanations that may
account for this effect (see Palmer, 1989a, b). Some have suggested that psi-
facilitators may be carrying out their experiments with psychic participants and/or be
employing experimental procedures that enhance participants’ psychic ability.
Others have suggested various “normal” explanations for the effect inciuding, for
example, that psi-facilitators are fraudulent or that their experimental protocols are

flawed.

To help resolve the issue, Dr Richard Wiseman (RW) recently conducted a joint study
with parapsychologist Dr Marilyn Schlitz (MS) from The Institute of Noetic Sciences
in California. MS holds a strong belief in the existence of psi and has consistently
obtained positive psi results. In contrast, RW is skeptical about psi and has failed to
obtain evidence of psychic functioning. In 1995 MS and RW carried out a joint study
to help determine why they had obtained such different results. The studies were
conducted at the same location, and used the same participant pool, equipment and
procedure. In each study participants were asked to psychically influence the
physiological activity of another person located in a distant location. Half of the trials
were conducted by MS whilst the other half were carried out by RW. Results

revealed evidence of an experimenter effect, with MS’s trials showing a significant psi



effect, whilst RW’s trials were at chance (Wiseman & Schlitz, 1998). This experiment
was later repeated and obtained the same pattern of results (Wiseman & Schlitz,

1999).

These findings suggest that experimenter effects in psi research may not be due to
differences in participant population, experimental procedures, or fraud, but support
the notion that the experimenter’s beliefs and expectations may indeed influence study
outcome. The second strand of the present study explores whether this effect can be
replicated in another joint experiment carried out by a different experimental team
{CW and RW) and employing a remote viewing ESP task. Based on the pattern found
in Wiseman and Schlitz’s studies, we predict that RW’s participants will have lower
psi scores than CW’s participants. Filming of the interaction between the
experimenter and the participant during the ESP task wil-l enable exploration: of how

various factors may correlate with psi target rank.

Both types of effect have important implications. If CW and RW find their
participants differ in either belief in the paranormal and/or performance on cognitive
tasks, this would have important implications for mainstream cognitive psychology,
and would question the degree to which well established effects relating to belief and
cognition may be due to experimenter effects. It might also throw light on the
presently inconsistent findings pertaining to the cognitive deficits hypothesis.
Secondly, if experimenter effects were found for the psi task, it would strongly
suggest that RW’s past findings were not due to chance, or confined to one
parapsychologist or a single type of psi task. Instead, it would suggest that
experimenter expectation was a significant, and more general, factor in determining the
outcome of psi research. Such a finding would help explain why certain experimenters
have obtained consistent evidence for psi whilst others have not. More importantly,
the finding would also greatly assist those attempting to develop experimental

procedures that produce replicable evidence for psi.



Method

Participants.

The volunteer participants were mostly undergraduate students at the University of
Hertfordshire, who received either £5 or course credit for taking part. 30 participants
were tested by RW and 30 were tested by CW. There were 19 male and 40 female
participants (sex data were not available for one participant); mean age was 24.9 (SD

= 8.2) (age data were not available for three participants).

Materials.

Belief in the Paranormal Questionnaire.

This was Tobacyk’s Revised Paranormal Belicf Scale (Tobacyk, 1988; Lange, Irwin &
Houran, 2000), a 26-item questionnaire containing items measuring a variety of
paranormal beliefs. Participants respond to each item on = 7-point scale ranging from
1 (strongly disagree) to 7 (strongly agree). Scores could range from a minimum of 26
to a maximum of 182. The overall scale consists of 7 sub-scales: traditional religious
beliefs, psi, witcheraft, superstition, spiritualism, extraordinary life forms and

precognition.

Ravens Matrices Test.

Set 1 of Ravens Advanced Progressive Matrices was used to assess non-verbal
reasoning ability (Raven, Court & Raven, 1985). This was a 12-item task. Fer each
item, participants were required to indicate which of eight possible symbols correctly
completed a sequence of symbols. Participants were given 5 minutes to complete this

task. Scores could range from a minimum of 0 to a maximum of 12.

Syllogisms Test.
This test of reasoning skills contained 24 items (see Appendix 1), and was an
abbreviated version of the 48-item test developed by Irwin (1991), omitting the 24

parapsychological items. Each item contained a pair of statements, followed by a



conclusion. The participant’s task was to indicate whether the conclusion was valid
or invalid, as derived logically from the statements. Participants were given 5 minutes

to complete this task. Scores could range from a miminum of 0 to a maximum of 24,

Psi Targets.

A single target pool of five video-clips, each approximately two-minutes in duration,
was used for the psi task. Each clip was on a separate video cassette. Each clip had a
different instrumental musical soundtrack. These targets were prepared in line with
suggestions from previous literature that free-response targets should be dynamic,
individually thematically coherent, maximally different from one another, and have a
neutral emotional tone without being bland (Delanoy, 1988; Watt, 1988). The same
set of targets had been used in a previcus remote viewing study (Wiseman &

Greening, 1998).

Testing room.

The experiment took place in a quiet, comfortable and spacious laboratory in the
Department of Psychology at the University of Hertfordshire. The room contained
sofa-style seating, two tables and chairs, chairs for the experimenter, and a
comfortable reclining chair. There was also a video player and monitor, facing the
reclining chair. The room contained three unobtrusive remotely-controlled cameras,
two of which were used to film the experimenter and the participant during the
session. This filming was monitored and controlled by a technician in an adjacent
sound-attenuated control room. There were windows on three walls of the room, all
of which were covered by blinds. The lighting of the room could be varied to give
brighter lighting for completing questionnaires and dimmer lighting for the psi task.
While waiting to do the psi task, participants were taken fo a separate suite of rooms
located about 60 feet away, so that they were sensorially isolated from the main

testing room,



Procedure

Target randomisation procedure.

Prior to the study beginning, a person otherwise unconnected with the study used
published random number tables to designate a target clip for each participant (Rand
Corporation, 1955). A calculator RND function was used three times to select: 1. A
page of random numbers (one of ten); 2. A column of numbers; 3. A row, to give an
entry point to the table. The randomiser read from the selected entry point until a
digit from 1 to 5 was encountered. This digit was then transformed to the letters A to
E according to a rotating code, such that even if a single digit unexpectedly occurred
more frequently than others throughout the study, this would translate to different
target identities. The selected target clip {labelled A, B, C, D or E) was written on a
slip of paper, that was sealed in a manilla envelope which was then folded and sealed
inside a white envelope labelled with the participant number. The record of targets
selected was sealed by the randomiser in a plastic tamper-evident security bag as have
been used in previous ESP research with take-home targets (Delanoy, Watt, Morris &
Wiseman, 1993), and the randomiser had no contact with the expetimenters or anyone
else involved in the experiment after the randomisation had taken place. The random
numbers used to produce each target were also recorded by the randomiser so that the
steps to selecting the target could be recreated after the study, if necessary. Also, the
record made by the experimenter of each session’s target could be double-checked

against the randomiser’s record to verify that the correct target had been played.

The study took place over five days and participants were allocated to experimenters
in a counterbalanced fashion. Participants (a maximum of three per session) were
greeted on their arrival by an assistant who brought the participants to the testing
room to meet the experimenter. The participants were seated on the sofas while the
experimenter briefly explained the procedure to them. The experimenter also informed

the participants that parts of the session would be filmed unless anyone objected



(there were no objections to the filming). During this initial chat, the experimenter

was filmed.

In order to study experimenter differences, it was decided to adopt a naturalistic
method, whereby RW and CW conducted the session in whatever way each felt most
natural and comfortable There was no explicit attempt to communicate the
experimenter’s psi-openness or skepticism to participaats, as neither experimenter
felt they would naturally do this in a study. However, CW stated that her main area
of interest was psi research and that this was her career, and that she found this
rescarch interesting and enjoyable. The iraplicit message was intended to be that she
valued this area of research and felt positively towards it. RW’s initial chat was very
brief and said nothing explicit about his beliefs about psi or his reasons for doing the
study. However, it was clear from many participants’ responses when they met RW
that they recognised him from his appearances in the media, and thus knew his

reputation as a critic of the paranormal.

Fach set of questionnaire materials was numbered with a participant identification
number and put on a clipboard prior to the start of the session. These clipboards
were distributed randomly to participants following the initial chat. To complete the
questionnaires, two participants were then seated at the tables while the third
remained seated on the sofa, in order that participants’ responses remained private.
Participants first completed the belief questionnaire, as directed by the experimenter.
They then completed either the Syllogisms task or the Matrices task, in a counter-
balanced fashion (i.e. in session 1, syllogisms was completed first, in session 2,
matrices was completed first). Following completion of the questionnaire measures,
the participant with the lowest participant identification number (“participant 17)
remained with the experimenter in the testing room while the assistant took the

remaining two participants (“participants 2 and 3”) along to the waiting area.
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The experimenter dimmed the lights and seated participant 1 in the comfortable chair
for the psi task. Filming of the experimenter and the participant commenced at this
point, though this was not drawn to the participant’s attention. The experimenter sat

beside the participant with a clipboard, and explained the psi task.

The psi task.

The psi task in the present study was a free-response ESP task using an “interview
technique” similar to that used in remote viewing research (e.g. Targ & Puthoff, 1977).
The psi task was novel in that the experimenter judged the participant’s impressions
and produced target rankings during the session, immediately following the interview
with the participant. Instant judging was possible because prior to the study the

experimenters had familiarised themselves with each of the five possible targets.

The participant was seated in a comfortable chair facing a video screen, and the
experimenter, who was biind to the target identity, sat adjacent to the participant.

The experimenter presented the task as a precognitive one, that is, that the participant
would in a few minutes be viewing the randomly-selected target clip. The participant
was asked to give his or her impressions of the clip that would shortly be viewed.
This was done without any prior relaxation or altered state induction. Instead, as with
remote viewing methods, the target mentation was recorded in the form of a brief
interview between the experimenter and the participant. The experimenter asked
questions to elicit additional information from the participant and wrote down the

participant’s responses.

After about five minutes of interview, the experimenter judged the mentation items
against the five target possibilities and ranked the targets in order of similarity to the
mentations. The experimenter’s ranking choice was written on the session record
sheet and was stated aloud so that it was recorded on video. Then the experimenter
retrieved the envelope containing the target identity (prior to the start of the session,

RW had placed this envelope out of sight on top of the video monitor, CW had placed

11



it in her pocket). For CW’s sessions, the participant was invited to open the
envelope and show the slip containing the target identity to CW. For RW’s sessions,
RW opened the envelope containing the target identity. Video recording ended once
the experimenter had revealed the target identity and noted it on the session record
sheet. The experimenter then selected and played the appropriate video cassette
containing the target clip. The pst task took about 10 minutes including viewing of the
target clip. The participant never saw any of the other target possibilities. Although
the task was presented to the participant as precognitive, this was not a true
precognition task as the target identity had been selected prior to the participant

generating his or her mentation.

The experimenter then debriefed the participant about how the psi task would be
scored and how the questionnaire measures would be correlated with the psi task.
Participant 1 was asked not o discuss the target clip with other potential participanis

and was then free to leave.

Meanwhile, participant 3 waited for another 10 minutes while the experimenter wen:
with participant 2 to the testing room. The psi task took place as already described.
Participant 2 was then free to leave, and the experimenter brought participant 3 along
to the testing room for the psi task. The session ended after participant 3 had

completed the psi task.

The distribution of participant groups was equal for each experimenter: each did 7
sessions with 3 participants, 4 sessions with 2 participants, and one session with one
participant. The session length when there were three participants was
approximately one hour (approximately 30 minutes for questionnaires, approximately

30 minutes for psi testing). There were no drop-outs from the study.
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Results
The experiment terminated when, as planned, each experimenter had tested 30

participants.

Missing data.

One participant did not complete the syllogisms task, due to language difficuities,
therefore N = 59 for this questionnaire. One participant misunderstood the
instructions for doing the matrices task, so N = 59 for this measure. On double-
checking whether the correct target had been played during each session, it was found
that in two sessions the wrong target had been played because CW had misread the
hand-written target identification letter. Before doing any analysis, we decided to
include the data from these two sessions “at face value”, since the participani’s task
wes to identify the target to be shown at the end of the session. However, we will
also present (Appendix 2) the psi data analysed excluding these two sessions, for the
sake of completeness. As can be seen from Appendix 2, this ambiguity has no

material effect on the results.

Manipulation check.

The experimenters’ initial conversation with participants was filmed, so it was
possible to independently rate these recordings for the degree of skepticism or psi
belief that the experimenter portrayed. This would enable us to verify whether RW
did indeed appear to be more skeptical about psi than CW, as had been intended. To
do the rating, an individual who was blind to participants’ scores on the belief,
cognitive and psi measures watched each video-recording of the initial experimenter
chat with participants and rated the experimenter’s apparent psi belief/skepticism on
a seven point scale, ranging from 1 (proponent) through 4 (neutral) to 7 (skeptic). A
group-level analysis was used here because participants were tested in 24 groups
ranging from one to three individuals. RW’s mean skepticism rating was 4.7 (SD =
.78), CW’s mean skepticism rating was 4 (SD = .43). Using a Mann-Whitney test,

RW was rated as significantly more skeptical than CW (Z orrecied for ties = 2-35, p = .02,
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two-tailed), confirming the validity of the experimental manipulation. However, CW

was rated as neutral in belief for most sessions and this may suggest that her sessions

would not be directly comparable to those for a strong psi-proponent, such as

Marilyn Schlitz.

Belief in the paranormal questionnaire.

Table 1 presents mean scores for the belief in the paranormal questionnaire, overall

and broken down by experimenter. The table includes t-tests of the difference

between belief scores for CW’s versus RW’s participants, and shows that there is no

difference between the experimenters’ belief scores, either overall or for any of the

belief sub-scales. Therefore there is no indication that participants have shifted their

responses on the belief questionnaire in line with the experimenters’ own attitudes

towards psi.

BELIEF Overall | CW RW t
Overal! belief score 97.7(24.13 97.6(24.3) |197.9(24.4) 04 (97
Traditional religious 19.7 (6.8) 20.3(7.2) 19.1 (6.5) -.68 (.50)
beliefs

Psi 15.7(5.4) 15.1 (5.5) 16.3 (5.4) 83 (41)
Witcheraft 150(5.8) |15.0¢5.2) [15.1¢6.5) | .11¢91)
Superstition 6.9 (4.7) 7.3 (4.8) 6.5 (4.6) -.69 (.49)
Spiritualism 15.5 (5.0) 15.6 (5.0) 154 (5.2) -.13 (.90)
Extraordinary life forms | 104 (3.3) 9.8 (3.0) 11.0 (3.5) 1.46 (.15)
Precognition 14.5 (5.1) 14.5 (5.1) 14.4 (5.2) -.08 (94)

Table 1. Mean and standard deviation (in parentheses) of scores on the Revised

Paranormal Belief Scale, overall and by experimenter. The final column gives t-tests of

the difference in mean belief scores for CW vs RW, with two-tailed p-values in

parentheses.




Task Overall CwW RW t
Ravens Matrices 8.9(1.8) 8.6(2.1) 9.1(1.3) .90 (.37)
Syllogisms 12.0(3.5) 11.4 (3.8) 12.8 (3.0) 1.54 (.13)

Table 2. Mean and standard deviation (in parentheses) of scores on the cognitive
tasks, overall and by experimenter. The final column gives t-tests of the difference in

mean cognitive scores for CW vs RW, with two-tailed p-values in parentheses.

Cognitive tasks.

Descriptive data for the Ravens Advanced Progressive Matrices and Syllogisms tasks
are presented in Table 2, overall and by experimenter. The table includes t-tests of the
difference in cognitive scores for CW’s versus RW’s participants. Though RW’s
participants tend to have higher scores on the cognitive tasks than CW’s, this

difference is not statistically significant.

Experimenter effects for cognitive tasks and belief in the paranormal.

In order to explore the question of whether the two experimenters would obtain
different patterns of correlation between participants’ psi belief and performance on
the cognitive tasks, Pearson correlation coefficients were calculated and are presented
in Table 3 (Ravens Matrices) and Table 4 (Syllogisms). Overall, there is no
correlation between performance on the Matrices and belief in the paranormal, neither
is there any correlation for the experimenters individually. This does not confirm the
previous finding by Smith, Foster & Stovin (1998) of a negative correlation between

belief and Matrices scores.
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BELIEF Overall CcwW RW

Overall belief score -.04 (.74) -.06 (.74) -.02 (.94)
Traditional religious beliefs { -.09 (.48) -.17 (.39) -.06 (.73)
Psi -05(.72) -.11(.58) .01 (.95)
Witcheraft .08 (.57) .03 (.88) .14 (.46)
Superstition -.10 (.46) .04 (.83) -.31 (.09)
Spiritualism 09 (.48) -.06 (\74) -.14 (45)
Extraordinary life forms .19 (.16) .18 (.35) .18 (.36)
Precognition -.06 (.66) -.07 (.70) -.04 (.83)

Table 3. Pearson correlation coefficients {with two-tailed p-values in parentheses) for

belief in the paranormal and scores on Ravens Matrices. overall and by experirnenier.

As Table 4 shows, overall, there is a statistically significant negative correlation
between belief in the paranormal and performance on the syllogisms task (r =-28,p =
.03, 2-t). That is, those with greate: belief in the paranormal tend to have lower scores
on the syllogisms task. The breakdown of correlations by experimenter reveals that
this correlation is due to CW’s participants. RW'’s participants score close to chance,
while CW’s have an independently significant negative correlation between belief and
syllogisms scores {r = -.45, p= .01, 2-t). Looking at the belief sub-scales, none of the
belief-syllogism correlations for RW’s participants is statistically significant. For
CW’s participants, the traditional religious beliefs, spiritualism, and precognition sub-
scales are all independently significant. This seems to show clear evidence of an
experimenter effect, in that CW’s participants generally show a negative belief-
syllogisms correlation, while RW’s show no belief-syllogism correlation. The
difference between the experimenters’ correlations (calculated using Fisher Z
transformation) is statistically significant for traditional religious beliefs (p = .03, 2-1)

and spiritualism (p = .01, 2-t),
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BELIEF Overall Cw RW

Overall belief score -28 (L03y¢ j-45(0D* |-.08(70)
Traditional religious beliefs | -32 (.01)* | -.53 (.00)* .02 (.92)
Psi .01 (91) -.03 (87) .03 (.89)
Witcheraft -25 (.06) -28 (.14) -26(.18)
Superstition -24 (.07) -18(.35) -30(.12)
Spiritualism =19 (.14) -48 (.01)* .16 ((42)
Extraordinary life forms 17 (.20) .00 (.98) 28 (.13)
Precognition -32(00* | -45(01) | -.16(.39)

Table 4. Pearson correlation coefficients (with two-tailed p-values in parentheses)
for belief in the paranormal and scores on the Syllogisms task, overali and by
experimenter. Correiations that are significant at or below the .05 level are indscated

with an asterisk.

Relating our overall belief-syllogisms correlations to previous research using the same
measures, it is interesting to note that our pattern of belief-syllogisms correlations
replicates that found by Irwin (1991). The two strongest negative belief-syllogisms
correlations found by Irwin were for the traditional religious belief and the
precognition sub-scales (with a statistically significant correlation for the former).
The only two independently significant correlations for our sub-scales were for
traditional religious belief and precognition. Our data therefore confirm Irwin’s
findings on these two sub-scales. For the full PBS scale, our findings are also in line
with Irwin’s, as he also found a negative correlation between belief and syllogisms

scoring, though Irwin’s correlation was not statistically significant.
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Psi task.

Table 5 shows the distribution of target ranks for all 60 sessions. The planned
analysis for the psi task was sum-of-ranks. This was calculated for the data in Table
5 using the formula in Solfvin, Kelly & Burdick (1978, p. 99). The sum-of-ranks was
173 (compared to MCE sum of ranks of 180), which gives an almost exactly at chance
Z = .05 (adopting the convention of giving a positive sign to the Z when the data is in
the psi-hitting direction). Therefore there is no evidence that the target video clip was

identified more often than chance.

Rank 1 Rank 2 Rank 3 Rank 4 Rank 5
Actual 17 10 10 9 14
MCE 12 12 12 12 12
Table 5. Rank allotted to target.

Rank 1 Rank 2 Rank 3 Rank 4 Rank §
CwW 6 6 5 6 7
RW 11 4 5 3 7

Table 6. Rank allotted to target, for CW and RW separately.

Table 6 shows the distribution of target ranks separately for the two experimenters.
The mean target rank for CW was 3.1 (SD = 1.4), compared to a mean of 2.7 (SD =
1.6) for RW. This difference was not statistically significant on a Mann-Whitney test
(Zcorected for ties = -1.067, p = .286, two-tailed). Therefore there is no indication of an
experimenter effect on psi results. This does not replicate the previous findings of
Wiseman and Schlitz of an experimenter effect on psi, indeed the trend is in the

opposite direction, with RW obtaining slightly better psi scores than CW.
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Belief in the paranormal and psi.

Spearman correlation coefficients were carried out between overall belief in the
paranormal and psi target rank, and between each of the 7 belief sub-scales and psi
target rank. Non-parametric statistics were used in this case because it was felt the
target rank data did not meet the assumptions for parametric testing. The results are
shown in Table 7, both overall and broken down by experimenter, Overall, there is no
sign of a relationship between the participants’ paranormal belief scores and
performance on the psi task. Also, the two experimenters do not differ :n tcrms of

their participants’ belief-psi correlation.

BELIEF Overall CwW RW

Overall belief score .06 {.67) .04 (.82) 07 (72)
Traditional religious beliefs .09 £ 50) 07 (70) .08 (.65}
Psi .01 (.92) -.22 (.23) 26 (.16)
Witcheraft .06 (.63) A8 (233) =31 (.94)
Superstition .00 (1.0) 16 (40} -.14 (46)
Spiritualism .03 (.82) -.18 (.31) 23 (.22)
Extraordinary life forms .05 (.70) 03 (.87) .16 (.40)
Precognition -.01 (.96) 06 (.75) -.06 (.72)

Table 7. Spearman correlation (corrected for ties, two-tailed p-values in parentheses)
between psi target rank and belief in the paranormal, overall and broken down by

experimenter.

Independent rating of experimenter-participant interactions.

The psi task in the present study involved an interview technique where the
experimenters attempted to elicit target-related information from participants. These
interviews were filmed and therefore could be rated to explore the relationship

between characteristics of the interviews and psi target rank.
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An independent rater, who was blind to the outcome of the psi task, rated each of the
60 experimenter-participant interviews on three variables that might relate to psi-
success: degree of spontaneity of the participants’ utterances (rated on a 7 point scale
from 1 = not at all spontaneous to 7 = very spontaneous); quantity of images/ideas
that the participant expressed (rated on a 7 point scale from 1 = small quantity of
images/ideas to 7 = large quantity of images/ideas); and amount of detail in the
participants’ statements (rated on a 7 point scale from 1 = small amount of detail to 7
= large amount of detail). Spearman correlations were then calcuiated between: the
ratings and the target ranks. All correlations were near-zero (spontaneity r, = .026, p
= 84, two-tailed; quantity r, = -.086, p = .51, two-tailed, detail r; =-.034, p=.79,
two-tailed) therefore there was no indication that psi target rank was related to any of

these factors.

Discussion

This study explored whether expcrimenter effects might influence a correlation
between belief in the paranormal and performance at cognitive tasks, by comparing
said correlations for RW’s participants and CW’s participants. Two cognitive tasks
were used: Ravens Matrices, and a syllogisms task. Neither experimenter found any
correlation between performance on the Matrices task and belief in the paranormal,
which is inconsistent with the findings of a previous similar study (Smith, Foster &
Stovin, 1998). However, there did seem to be evidence of an experimenter effect for
the syllogisms task, with RW’s participants showing no belief-syllogisms correlation,
while CW’s participants had a significantly negative belief-syllogisms correlation.
That is, for CW those with greater belief in the paranormal scored relatively poorly on

the syllogisms task.

How are we to interpret the observed pattern of a negative correlation between belief

and syllogisms performance for CW but not for RW? Irwin (1991) argues that the
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previous research showing a negative correlation between belief and cognitive skills is
mostly for skeptical experimenters. He suggests that perhaps cognitively-skilled
participants are inhibiting their admission of paranormal belief when tested by
skeptical experimenters. Our results do not support this interpretation because we
found no difference between the two experimenters in obtained paranormal belief
scores, despite the fact that RW was independently rated as more skeptical in his
interactions with participants than CW. However, it is possible that our participants
are shifting their syllogisms scores in response to their experimenter. RW's
participants had a mean syllogisms score of 12.8, which is non-significantly higher
than the mean of 11.4 for CW's participants (unpaired t[57] = 1.543, p = .13, 2-t).
This may suggest that some participants have slightly shifted their syllogisms
performance, perhaps due to increased or decreased motivation to do weil. Therefore
in terms of overall mechanisms underlying the belief-cognitive performance
correlation, our data may indicate that participants are varying their performance or:

the syllogisms task, rather than varying their responses on the belief questionnaire.

In order to investigate this guestion further, all 60 participants were divided into
believers and disbelievers on a median split. T-tests verified that there was no
indication that participants had shifted their belief scores for the different
experimenters because there was no significant difference between the belief scores of
RW’s believers and CW’s believers (RW mean belief =114.6, SD = 15.5; CW mean
belief = 118.2, SD = 14.2; {[28] = -.67, p = .51, two-tailed). Similarly, there was no
significant difference between the belief scores of RW’s disbelievers and CW’s
disbelievers (RW mean belief = 78.8, SD = 17.9; CW mean belief = 79.6, SD = 14.8;
t[28] =-.13, p = .90, two-tailed). To identify whether believers or disbelievers were
shifling their syllogisms performance, it was decided to look separately at the
syllogisms scores of CW and RW's believers and disbelievers. If the psi-believers
shifted their syllogisms scores, then we would expect CW's believers to significantly

differ from RW's believers in their syllogisms scores. We would also expect to see no
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significant difference between the syllogisms scores of CW's disbelievers and RW's

disbelievers. As Table 8 shows, this is exactly what was found.

Cw RW t

Psi-believers 103(N=14,SD=2.2) |126(N=16,SD=34) 2.16(.04)

Psi- 123(N=16,SD =4.7) |13.0(N=13,8D=2.6) A7 (.64)

disbelievers

Table 8. Mean syllogisms scores (N, SD in parentheses) for psi-believers and psi-
disbelievers, by experimenter. The final column gives the results of t-tests comparing
CW’s believers’ scores with RW’s believers’ scores, and CW’s disbelievers’ scores

with RW’s disbelievers’ scores (two-tailed p-values in parentheses).

Conducting the same post hoc analysis for believers' and disbelievers' scores on the
Ravens Matrices, the same pattern: of scoring was found, suggesiing a shift in
believers' performance on the matrices task (see Table 9). CW's psi-believers had
lower matrices scores than RW's believers. There was little difference between the
matrices scores of the psi-disbelievers. This post hoc analysis gives some indication
of an experimenter effect even for the Matrices task, though the planned correlational
analyses did not show any evidence of an experimenter effect or of a belief-matrices
performance correlation. Perhaps, with a small potential range of scoring possible for
the matrices task, relative to the syllogisms task, the planned correlational analysis
was insufficiently sensitive to detect any belief-matrices relationship. The post hoc
analysis on the other hand seems to show a tendency for the same pattern of scoring

as was found for the syllogisms task.
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Ccw RW t

Psi-believers 7.9 (N=14,SD=2.3) 92(N=16,5D=1.0) 1.97 (.06)

Psi- 93(N=15,SD=1.8) 89(N=14,8D = 1.5) -.65 (.52)

dishelievers

Table 9. Mean Ravens Matrices scores (N, SD in parentheses) for psi-believers and
psi-disbelievers, by experimenter. The final column gives the results of t-tests
comparing CW’s believers’ scores with RW’s believers’ scores, and CW’s
disbelievers’ scores with RW’s disbelievers’ scores (two-tailed p-values in

parentheses).

In sum. we have found clear evidence of an experimenter effect tor the belief-
syllogisms correlation. with CW finding a negative belief-syllogisms correlation and
RW finding no correlation. Post hoc we have also found some evidence of a similar
experimenter effect on the matrices task. Overall, then, we have provided evidence
that different experimenters researching the relationship between belief in the
paranormal and cognitive ability can produce different patterns of correlation. Qur
data indicate that it is the psi-believers who are responding differentially to the two
experimenters. In attempting to relate our specific findings to the wider literature, two

plausible scenarios then emerge:

1. In the general population there exists a negative belief-cognitive ability relationship,
and CW's participants accurately represented that relationship. RW's participants on
the other hand shifted their performance on the cognitive tasks, resulting in no belief-
cognitive ability relationship. Given that RW's participants had slightly higher
syllogisms and matrices scores, we may suggest that his believing participants were

more motivated to perform well on the cognitive tasks, while his disbelieving




participants were unaffected. This pattern of scoring would remove the belief-
cognitive ability correlation and would lead to slightly higher scoring overall on the
cognitive tasks, which is what we see in RW's data. RW's position as a psi-skeptic is
widely known so perhaps his believing participants felt relatively more motivated
than his disbelieving participants to demonstrate their reasoning abilities. CW does
not have a reputation as a strong psi-proponent, and ratings of her interaction with
participants confirm that she appeared to be relatively neutral on the topic compared
to RW. Her believing participants may then have felt little motivation to try harder

on the cognitive tasks.

2. In the general population there is no belief-cognitive ability correlation, and RW's
participants accurately reflected that position. For instance, it is possible that the
existing literature showing a negative belief-cognitive ability correlation represents a
reporting bias, particularly since many of these studies have been published by
skeptics who might have the expectation that believers are cognitively "inferior" to
disbelievers. Perhaps a number ot studies showing null or even positive belief-
cognitive ability correlations reside in these researchers' file-drawers. In this case,
CW's believing participants seem to have shifted their performance downwards on the
cognitive tasks, whilst the disbelieving participants were unaffected. This would lead
to overall lower scoring for CW's participants on the cognitive tasks, and a negative
belief-cognitive ability correlation, as was found for the syllogisms task. It is difficult
to find a rationale for CW's believing participants to lower their performance on the
cognitive tasks, given that CW is less skeptical about psi than RW. However, CW
and RW vary on many other dimensions apart from attitude towards the paranormal,

so possibly some other unidentified factor demotivated CW’s participants.

We cannot go any further empirically to decide which of these two main scenarios
(and there may be others that are less plausible) is valid. However, we regard the first
as more parsimonious, due to RW’s well-known position as a skeptic. Independent

coding of the degree of skepticism shown by each experimenter in the initial
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interaction with participants confirms that RW appeared to be more skeptical than

CW. See Appendix 3 for additional group-level analyses.

One limitation of the present study is that both experimenters knew that it was a
study of experimenter effects, and knew that they were being filmed during the
session (Irwin, personal communication). To some extent, this may have limited the
ecological validity of the study, as the experimenters’ behaviour may have been altered
by this knowledge, compared to a study where the experimenters were not
consciously framing the study in terins of experimenter effects. However, in practice
it s difficult to conduct such a study blind in the relatively small field of
parapsychology, where the psi research track record of experimenters is already well-
known and where the pairing of iwo experimenters with opposite beliefs would
implicitly suggest the study was about experimenter effects. Also, for ethical reasons
it is preferable t inform participants that the session wil! be filmed, in which case it

would be difficuit to keep the experimenter unaware of filming.

The second <trand of this study investigated whether two experimenters with differing
beliefs about psi would obtain different patterns of psi scoring from their respective
participants. We predicted on the basis of past research that RW’s participants
would show less evidence of psi than CW’s participants. This prediction was not
confirmed, indeed there was a non-significant tendency for RW’s participants to have
greater psi scoring than CW’s participants. Post hoc, we may note that RW appeared
to have a bi-modal distribution of target ranks, with a relatively large number of rank 1
targets and rank 5 targets. This leads to RW’s mean target rank being non-
significantly different from CW’s. An exact binomial analysis of RW’s direct hits
gives a significant result, (Z — 1,95, p — .05, 2-). However, given that this analysis

was not planned in advance, we should treat this finding with caution.

As there was some indication that RW obtained significantly more direct hits than

chance, while CW’s hit-rate was at chance, it was decided to examine the independent



ratings of the filmed psi task interviews. This might throw light on differences
between the experimenters’ ability to elicit psi-related material from participants. As
described above, the recordings were rated for spontaneity of participants’ utterances,
quantity of images/ideas expressed, and amount of detail conveyed by participants.
Table 10 below shows the descriptive statistics for these ratings for each
experimenter. The only significant difference between the experimenters was that RW
elicited more detail than CW (by a Mann-Whitney test, spontaneity Zcorected for ties = -
1.48, p = .14, two-tailed ; quantity Z omecied for ies = =01, p = .54, two-tailed; Detail

Z comected for ties = ~2-71, p = .01, two-tailed). In order to explore whether the additional
detail elicited by RW relative to CW may have contributed to his larger number of
hits, target rank was correlated with detail for RW. The correlation was close to zero
(Fscomrected fOF ties = .02, p = .92, two-tailed) which suggests that the additional detai:

elicited by RW did not seem to have been useful detail for identifying the target.

Spontaneity | Quantity Detail
CwW 4.8 (1.6) 3.2(1.3) 3507
RW 4.2 (1.6) 3.4 (1.6) 4.7 (1.7)

Table 10. Mean ratings of participants’ psi impressions (SD in parentheses) for CW
and RW,

It is not clear why we failed to confirm the previous pattern of results obtained by
Wiseman and Schlitz (1998, 1999). One plausible explanation is that although CW is
undoubtedly more open to psi than RW and although CW devotes a relatively greater
proportion of her research efforts towards testing the psi hypothesis than RW, her
psi research track record has provided many fewer positive psi results than MS. This
may lead CW to have lower expectations of success in her psi studies than MS. In
this case, it is quite possible that MS, deliberately or unconsciously, may

communicate more positive expectancies to her participants than CW. Relative to
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MS, then, CW may resemble a “neutral” experimenter rather than being a strong psi-
proponent. There is some support for this from the finding that CW was rated by an
independent coder as “neutral” in ten out of twelve sessions. Another possibility is

that CW simply has less psi ability than MS.

Many commentators have noted the inconsistent findings of the literature researching
the link between belief in the paranormal and cognitive ability. Some have suggested
that these inconsistencies may be due to experimenter effects. Our study is the first
to provide evidence of an experimenter effect in investigating the belief-cognitive
ability relationship. Our results do not support Irwin's specific rationale for the
previous research findings (that skeptical experimenters may inhibit critically thinking
participants’ admission of their paranormal belicfs), Instead, exploratory analysis has
suggested that in our study believing participants may have shifted their performarnce
on the cognitive tasks. We cannot draw many conclusions as to whether it was the
experimenters” differing attitudes towards psi that caused our pattern of results,
because CW and RW vary on many dimensions apart from attitude towards the
paranormal. Future research will be needed to uncover the mechanisms underlying
this effect. The mechanisms are itkely to be complex. For instance, it Las been
suggested that critical thinking ability may be differentially applied in different
domains, and that attitudes and personality traits may be important factors in
moderating the generalizability of critical thinking skills (Royalty, 1995). Research
into interpersonal expectancy effects suggests that the experimenter’s motivation for
control and the participant’s need for social approval may both be important
moderating factors in the operation of such effects (Hazelrigg, Cooper & Strathman,
1991). In the meantime, it is vital that parapsychologists and psychologists
researching this area realise that their participants' performance may be affected by the
experimental context. The experimenter's own beliefs and idiosyncracies in interacting
with participants may affect participants so as to elicit, or to obscure, a relationship

between paranormal belief and cognitive ability.
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Appendix 1. Syllogisms Questionnaire.

Participant number

In this questionnaire you are given a series of reasoning problems. All problems have
the same format. Each problem has two statements (i) and (ii) followed by a
conclusion. For the sake of this exercise you are to proceed on the assumption that
statements (i) and (ii) are true, even if you don’t agree with them. Your task is to read
the two statements and then determine if the conclusion follows logically from the
statements, thai is, if the conciusion 1s VALID or INVALID. Indicate your decision

oy circling either VALID or INVALID in the Response Column.

Note particularly that you are asked to judge if the argument from the pair of’
statements to the conclusion is sound. This is not simply a matter of whether the

statements and/or the conclusion are true or false.

Consider the following example:

Statement (i): All birds can fly

Statement (ii}: An emu can not fly.

Conclusion: Therefore an emu is not a bird. VALID INVALID

Now, you might dispute the truth of one or more of the sentences in the above
example, but irrespective of this, the task here is to judge if the concluding sentence is
a proper deduction from the first two sentences. If you think the reasoning is sound
you would circle VALID; if you think the reasoning is unsound you would circle

INVALID.
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The argument in the above example is indeed a VALID one, despite the conclusion
being a false claim. That is, if the two statements are accepted, then the given
conclusion is a legitimate deduction from them. You would therefore be expected to

circle VALID for this example.

Try to think clearly about these problems, but do not spend too much time on any

one of them.
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Response Column

(1) If a book is well written it is worth reading.

(i1) This book is well written.

Therefore this book is worth reading. VALID

(i) All wise people behave in an ethical manner.

(i1) This person is wise.

Therefore this person behaves in an ethical VALID

manner.

(i) All insects have six iegs.

(i1) This creature has six legs.

Therefore this vicature is an insect VALID

(i) If a cow is properly fed it will yield milk of a
high quality.
(i1) This cow yields milk of a high quality.

Therefore this cow is properly fed. VALID

(i) All University of Hertfordshire students are
members of the Students Union.
(i1) A student at the Hatfield Campus is a

University of Hertfordshire student.

Therefore a student at the Hatfield Campus is a VALID

member of the Students Union.

(i) If a dog is treated kindly it is loyal.
(i1) This dog is not loyal.

Therefore this dog is not treated kindly. VALID
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INVALID

INVALID

INVALID

INVALID
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10.

11.

(i) If furniture is skilfully made it will last for
centuries.

(i1) This piece of furniture lasted only six months.

Therefore this piece of furniture was not skilfully

made.

(1) If businessmen are completely ruthless they
will make a large profit.

(i) This businessman is not completety ruthless,

Therefore this businessman will not make a large

profit.

(i) All poisonous substances taste bitter.

(ii) Strychnine tastes biiter.

Therefore strychnine is a poisonous substance.

(i) If people are your true friends you can trust
them with a secret.

(i) You can trust this person with a secret.

Therefore this person is a true friend of yours.

(1) If citizens of a country are free to criticise their

government the government is able to respond to

the real needs of the people.

(ii) Canadians are free to criticise their government.

Therefore the Canadian government is able to

respond to the real needs of its people.
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12.

13.

15.

16.

17.

(i) If people have markedly defective vision they
wear glasses.
(ii) This student does not have markedly defective

vision.

Therefore this student does not wear glasses.

(i) If a cow is properly fed it will yield milk of a
high quality.
(i1) This cow is properly fed.

Therefore this cow will yield milk of a high
quality.

(1) At wise people behave in an ethical manner.

(ii) This person hehaves in an ethical manner.

Therefore this person is wise.

(i) If businessmen are completely ruthless they

will make a large profit.

(ii) This businessman does not make a large profit.

Therefore this businessman is not completely

ruthless.

(1) All insects have six legs.

(i1) This creature is an insect.

Therefore this creature has six legs.

(1) If a dog is treated kindly it is loyal.
(ii) This dog is not treated kindly.

Therefore this dog is not loyal.
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18.

19.

20.

21.

(i) If the citizens of a country are free to criticise
their government the government is able to
respond to the real needs of the people.

(ii) The Canadian government 1s able to respond to

the real needs of its people.

Therefore Canadians :re frce to criticise their VALID

government.

(1) If a book is well written it is worth reading.

(ii) This book is worth reading.

Therefore this book is well written. VALID

(i) If people are your true friends you can trust
them with a secret.

(ii) This person is a true friend of yours.

Therefore you can trust this person with a secret. VALID

(i} All University of Hertfordshire students are
members of the Students Union.
(i1) A student at the Hatfield campus is a member

of the Students Union.

Therefore a student at the Hatfield campus is a VALID
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22,

23.

24.

University of Hertfordshire student.

(1) All poisonous substances taste bitter.

(i) Strychnine is a poisonous substance.

Therefore strychnine tastes bitter. VALID

(i) If furniture is skilfully made it will last for
centuries.

(i) This piece of furniture is not skilfully made.

Therefore this piece of furniture will not last for VALID

centuries,

(1) If people have markedly defective vision they
wear glasses

(i1) This student does not wear glasses.

Therefore this student does not have markedly VALID

defective vision.

Please ensure that you have answered every question.
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Appendix 2.

Overall distribution of target ranks excluding two sessions in which the wrong target
was played to the participant (N = 58). Obtained sum-of-ranks is 165, MCE sum-of-
ranks is 174. This gives a non-significant Z = .07 (using the convention of a positive

sign for the Z where the data is in the psi-hitting direction).

Rank 1 Rank 2 Rank 3 Rank 4 Rank 5
Actual 17 10 9 9 13
MCE 11.6 11.6 11.6 11.6 11.6

Distribution of target ranks for W and RW, excluding two sessions in which wrong
target was played to the participant (N = 58), The mean target rank for RW is 2.7
(SD = 1.6). and CW’s mean target rank :s exactlv at ~hance (mean = 3.0 SD = 1.5).
This difference is not significant on a Mann-Whitney test (Zcorected for ties = =90, P =

37, two-tailed).

Rank 1 Rank 2 Rank 3 Rank 4 Rank 5
CW 6 6 4 6 6
RW 11 4 5 3 7
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Appendix 3

Group-level analyses.

By independently coding the film of the experimenters’ initial interaction with
participants, we have seen how the experimenters differed in the degree of psi belief or
skepticism they portrayed. This served as a manipulation check, as reported in the
main paper. Secondly, it may be informative to correlate the experimenter’s degree of
skepticism with each session’s syllogism scores (we focus here on syllogisms because
the strongest belief-cognitive ability correlation was found for this measure), and with

each session’s belief scores.

Group beiicf scores anc group syllogisms scores.

As participants were tested in groups of one to three peopie, a mean syllogisiis score
and a men belief score was calculated for each group of participants. This gave 12
sets ol scores for RW’s groups and 12 for CW’s groups. Interestingly, even at the
group level, with N reduced from 30 to 12, CW’s groups showed a marginally
significant negative correlation beiween overall belief n the paranormal and syllogisms
performance (r =-.515, p =.09, two-tailed). This indicates a relatively robust effect
that exists at the group level for CW. RW’s groups continued to show a non-

significant correlation (r=.375, p = .23).

Experimenter skepticism rating and group syllogisms scoring.

The skepticism ratings for CW show that her apparent psi belief varied little between
sessions, and therefore the correlation between her skepticism rating and syllogisms
scores is likely to be unreliable (r5 corrected for ties = -333, p = .08, two-tailed). When
RW?’s skepticism ratings are correlated with his groups’ syllogisms scores, a
marginally significant negative correlation is found (rs comected for ties = =-335, p = .06,
two-tailed). Therefore these correlations suggest an interaction between the
experimenter’s skepticism rating and group syllogisms scores: when RW is less

skeptical, his group syllogisms scores are larger; when CW is less skeptical, her group
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syllogisms scores are smaller. This interaction is depicted pictorially in figures 1 and

2 below (reminder: rating 1 = proponent, rating 7 = skeptic).

Experimenter skepticism rating and group belief scoring.

The main paper argued that our data suggested that participants’ syllogisms scoring
was being affected by the experimenter, rather than participants’ paranormal belief
scores. This argument is supported by additional group-level analyses, where
experimenter skepticism rating is correlated with the groups’ belief scores. Neither
experimeriter obtained a sigmificant correlation between experimenter skepticism rating
and group belief scores (CW 1y comected for ties = =320, p = .28, two-tailed; RW 1y comrected

for ties — -092, P= .76, two-tailed).
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Figure 1: CW’s skepticism ratings vs group syllogisms scores.
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Figure 2: RW’s skepticism ratings vs group syllogisms scores.
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