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Training Anomalous Cognition in a Motor Task 
with Subliminal Auditory Feedback

John Palmer1

Rhine Research Center

Abstract: On each of 60 trials, 5 participants (Ps), selected based on high state and trait dissocia-
tion scores in a previous motor automatism experiment, explored with a computer pen a 16x16 
inch grid affixed to a computer writing tablet, stopping to register a response to a randomly se-
lected target square. The grid is conceptually divided into 16 squares (4 in each of 4 quadrants). 
The dependent variable was the average of 2 z-scores representing square and quadrant hits. Ps 
attended 2 1-run baseline sessions and 2 1-run test sessions. In between, they completed 15–20 
1-run training sessions with subliminal auditory feedback. The feedback stimulus was the spoken 
word(s) “good” (quadrant hit) or “good good” (square hit) superimposed on brownian (similar to 
pink) noise. 1 of the 5 Ps significantly confirmed the hypothesis of higher scoring on test than base-
line runs. There was significant or suggestive evidence of anomalous cognition in the baseline and/
or test results of 4 Ps and the 5 difference scores showed significant between-subjects variability. 
There was no evidence of learning in the training sessions. According to the underlying theory, con-
ditions for learning were not met because Ps did not successfully blank the mind and were overly 
attentive to the feedback sounds.
Keywords: anomalous cognition, motor automatism, subliminal, feedback, dissociation

The general hypothesis tested in the overall research program is that psi is facilitated by dissociat-
ed states of consciousness and that the most dissociated form of psi expression is motor automatism, 
such as automatic writing and dowsing, where conscious cognitive processing is minimized. Motor au-
tomatisms are similar if not identical to what nowadays is referred to as psychomotor behavior, but I will 
continue to use the parapsychological term. 

The first experiment to test for anomalous cognition (AC) using motor automatisms was by Brug-
mans (1922), who had a special participant (P) point to a square with a letter-number on a grid while 
blindfolded, with the hope that he would point to the randomly selected target for the trial. Highly 
significant results were obtained, but the randomization method was poor. One of the card-guessing 
methods used in J. B. Rhine’s famous card-guessing experiments was “screen-touch matching,” in which 
P pointed to one of five “key cards” representing the five Zener cards symbols. This technique was used 
in the prominent and controversial Pratt-Woodruff experiment (Pratt & Woodruff, 1939). In the 1990s, 
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Palmer conducted a series of six experiments in which the responses were eye fixations on one of a 
matrix of symbols flashed on a screen for 150 ms (Palmer, 1992, 1993, 1994, 1995, 1996; Palmer & 
Johnson, 1991) . The AC task or indvidual trials were preceded by subliminal presentations of pictures 
or words that were usually emotionally evocative. Results were inconsistent and significance spotty, but 
when overall significant results were obtained in the experimental subliminal conditions, they were ei-
ther tight variance or AC-missing.

The most relevent studies to the current endeavor were modeled on the Ouija board. Sargent 
(1977) reported two experimental series in which Ps played with a Ouija board mostly unaware that an 
ESP test was involved. The characters on the board had been arbitrarily divided into odd and even cat-
egories, the response sequences being compared to random sequences of binary digits. In both series, 
below-chance scoring was obtained when the sequences of characters from the board were “structured” 
(e.g., meaningful words) and above chance when they were unstructured, with the difference being sta-
tistically significant each time.

Palmer (2011) appealed to the Ouija board concept in a free-response AC experiment, substi-
tuting an “alphabet board” to avoid the occult connotations of the Ouija board. Ps were instructed to 
repeatedly move a pointer randomly around the board until they felt the impulse to stop on a par-
ticular letter, at which time they were to record the letter on a notepad. The targets were one-syllable 
homographs divided into 20 sets of 5 each. At the end of the session, Ps were asked to rate the corre-
sponence of each homograph in the target set to the letters they stopped on, as well as any imagery 
they experienced during the session. The differences between the ratings of the target and control 
words were converted to z-scores. The main finding was highly signifcant hitting among a subgroup 
of Ps who claimed they felt their hand being moved by an outside force 1–40% of the time during 
the session.

In a follow-up experiment (Palmer, 2017), 80 volunteers completed the Dissociative Processes 
Scale (DPS). A Ouija board analog was created consisting of a 16-square grid divided into 4 quadrants 
with each square in the quadrant numbered 1 to 4. P could get a hit on square (P = 1/16), quadrant 
(P = ¼), or number (P = ¼). For each of 36 trials one square was randomly selected as the target. Ps 
indicated their response by stopping on a square for 1 s. To lay the groundwork for dissociation, the 
task was preceded by a progressive relaxation exercise, followed by suggestions for dissociation and 
success in the task. The independent variables in the 2 x 2 factorial design were the hand used to 
move the pen and one of two methods to facilitate dissociation by getting the conscious mind “out 
of the way” during the task — (a) keep the eyes closed and blank the conscious mind; (b) distract the 
conscious mind by reading quotations on a computer screen. There was significant AC hitting for lo-
cation (square or quadrant hit) in a combined 3 of the 4 conditions. In these conditions, location hits 
were significantly higher among Ps who reported that they experienced their hand being moved by 
an outside force sometime during the task (state dissociation) and high scores on a subscale of the 
DPS (Detachment).

The purpose of the present experiment was to select promising participants from Palmer (2017) and 
give them long-term training using the motor-automatism technique applied in that study. The motivation 
to follow up with a training study had to do with my belief that in order to demonstrate the reality of psi to 
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the mainstream scientific community, it is necessary to increase the strength, and especially, the reliability 
of psi in the laboratory. It seems to me that the best way to do this is through training of psi ability, and 
such attempts should be made, even if they are “long-shots,” as this experiment arguably was.

Previous psychological studies of automatic writing (esp. Solomons & Stein, 1896) suggest that 
much more practice is needed to master motor automatism techniques than I could provide in the prac-
tice period of Palmer (2017). In addition to practice, I thought immediate feedback of hits might im-
prove scoring through the well-documented principle of operant conditioning. The few published feed-
back-training studies of AC have yielded mixed results, and it is often not clear if superior post-training 
performance was due to learning (Braud & Wood, 1977; Honorton, 1970, 1971, Jackson, Franzoi, & 
Schmeidler, 1977; McCallam & Honorton, 1973, Tart, 1976; Tart, Palmer, & Redington, 1979).

As Tart (1976) pointed out, the operant conditioning approach presupposes that there are genu-
ine psi hits to be reinforced. This is why I selected the participants for the present study based on their 
results in Palmer (2017). Because the 36-trial forced-choice task was too short to be a reliable indicator 
of psi ability, I chose P’s capacity to enter what according to my theory is a psi-conducive (i.e., dissocia-
tive) state during such a task. I made three additional assumptions about the conditioning process. First, 
psi would be operative on only a small percentage of the trials, as evidenced by the performance of the 
best forced-choice test subjects in the history of parapsychology. Second, activation of the psi process is 
accompanied by an internal cue or sensation that the participant can identify, at least unconsciously. The 
feedback informs the participant that the internal cue is associated with hitting. Third, once the cue has 
been identified with hitting, the participant will “learn” to wait for it before stopping the pen. As multiple 
presentations of the cue are necessary for the participant to associate it with hitting, the experiment had 
to include a large number of trials, which had to be spaced over multiple sessions to avoid fatigue.

I used subliminal auditory feedback for two reasons. First, supraliminal feedback would interfere 
with the blanking of the mind that I consider to be necessary for detection of the internal cue. Second, 
that subliminal feedback interacts with mental activity at the unconscious level fits the main assumption 
underlying my research, namely, that AC is a function of the unconscious mind, which performs this func-
tion best when it is dissociated from and unhindered by the conscious mind.

Most of the evidence for effects of subliminal stimulation or priming on cognition or behavior has 
involved visual stimuli (Bornstein, 1989, Bornstein & D’Agostino, 1992), and Bem (2011) used appar-
ently subliminal primes to significantly influence picture preferences retroactively in an AC adaptation of 
the mere exposure effect. Although auditory subliminal stimulation has been used much less frequently 
than visual, evidence of its effectiveness has been demonstrated in several studies (Kouider, de Gardelle, 
Deheune, Dupoux, & Pallier, 2010; Mitchell, 1993; Sloan, 1996; Zenhausern, 1974). A study reporting 
the effects of subliminal auditory messages on autonomic nervous system (ANS) measures (Borgeat & 
Goulet, 1983) is especially relevant because ANS activity has been shown to mediate psi in numerous 
AC presentiment experiments (e.g., Bierman & Radin, 1997). 

The specific aim of the present study was to test the following hypothesis pre-registered with the 
Koestler Parapsychology Unit Registry: Scoring on the AC task by the 5 Ps, both individually and collec-
tively, will be significantly higher after training than before training.

PALMER
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I did not make a hypothesis about the effect of subliminal feedback on AC scores because I did 
not think there was a sufficient empirical or theoretical basis to justify a formal hypothesis (see Palmer, 
2016). This aspect of the study was purely exploratory.

Method

Participants and Experimenter

Five participants (Ps) were drawn from a pool of 80 persons who completed the author’s previous 
successful motor automatism experiment (Palmer, 2017) and were considered most likely to succeed 
in the training based on the following criteria: (a) availability for testing over a continuous period of at 
least 2 months; (b) comfort with computers; (c) a positive response to the outside force (state dissocia-
tion) question in Palmer (2017); (d) a score of 20 or above on the DPS Detachment subscale.2 Persons 
who met these criteria were prioritized according to (a) the percentage of time they felt their hand was 
being guided by an outside force; and then (b) the extremity of their deviation score from mean chance 
expectation on the AC test.

I (John Palmer) was the sole experimenter in the study. A male, I was 71–72 years old during data 
collection. I consider my personal “belief” in psi as a paranormal phenomenon to be 4 on a 1–5 scale, 5 
being most positive.

Test Protocol

Relaxation exercise and instructions. Immediately prior to the AC task, Ps listened to a taped pro-
gressive relaxation exercise adapted from Jacobson (1938/1974). This was followed by suggestions for suc-
cess at blanking the mind and getting a high score on the task, as well as a brief review of the task procedure:

After you have placed the pen in the proper location, close your eyes, blank your mind, and 
begin moving the pen around the grid. Be sure to explore the entire grid, which means that you 
will occasionally bump into the barrier, which is quite okay. Your ESP will let you know where and 
when to stop the pen for a moment, which is how you will make your ESP response. Where the 
pen is pointing at this time will correspond to the location of the target for the trial. After the brief 
pause, resume moving the pen around the board until your ESP correctly tells your hand where 
to stop for the next trial. Keep your eyes closed and your mind blank throughout the ESP task.

The exercise was recorded with my voice and saved as a .wav file. The file was played through exter-
nal speakers in the baseline and test sessions and through the computer’s speaker in the training sessions.

Apparatus and target selection. The AC task was completed on the same type of computer writing 
tablet used in Palmer (2017). The target area was again a 16” square grid conceptually divided into 16 1” 
squares classified further as 4 quadrants of 4 squares each, but there were no number targets. As the theme 

2 I used the DPS in the previous study because it is geared to nonclinical populations and has items that reflect the kind of dissociation I 
was interested in (Palmer, 2017). Data on the psychometrics of the scale (e.g., reliability, norms) can be found in Watson (2003).
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was described as map dowsing, the target area was covered by a landscape photo map of barren terrain with 
no vegetation, and there were no visible lines representing the squares. Strips of balsa wood ¼” high were 
pasted along the outer edges of the target area to keep the pen inside the area during the task.

For each trial, one square was randomly selected as the target using the thoroughly validated al-
gorithm of Marsaglia and Zaman (1987). Participants could get a square hit (P = 1/16) and a quadrant 
hit (P = ¼). The dependent variable consisted of z-scores representing an unweighted average of square 
and quadrant hits.3 They are referred to as “location zs.”

Response procedure. The eyes-closed method was used throughout because it is simpler than the 
quotations method and the two methods worked equally well in generating location hits in Palmer (2017). 
All Ps performed the task with their dominant (right) hand. For each trial, Ps began by exploring the target 
area with the computer pen (“dowsing rod”) lightly touching the surface. When ready to make a response, 
Ps stopped the pen for 1 s. This response was registered by the tablet and sent to the computer for storage. 
Ps then resumed moving the pen for the next trial. During the task, Ps attempted to blank the mind with 
eyes closed, not looking at the writing tablet. An audible tone signified the end of the task.

Pre-Training (Baseline) Sessions

The two baseline sessions took place at the Rhine Research Center (RRC). They were on separate 
days but no more than 1 week apart. At the beginning of the first session, Ps read and signed the consent 
form, which included a description of what they would be doing in the experiment. They then complet-
ed two baseline runs, each consisting of 60 trials. The first run was preceded by however many practice 
or “warmup” trials Ps needed to convince me, based on my observing them, that the mechanics of the 
procedure were overlearned and automatic. This never took more than about 20 “trials,” in part because 
they had learned the technique through their participation in Palmer (2017). When Ps were listening to 
the relaxation exercise and doing the AC task, I was in an adjacent room with the door closed, reading. Ps 
knocked on the door when the AC task was complete, at which time I gave them a rating scale containing 
the outside force questions, as well as questions about their expectations for a high AC score, success in 
blanking the mind and level of relaxation, followed by an open-ended question about anything distinctive 
about the session that they considered worth mentioning. After they completed the scale, I interviewed 
them about their answers. They were not given feedback of their AC scores at the end of the session.

Preparation for Training Sessions

Creation of feedback stimulus files. The protocol specified that I create 3 feedback files: (a) the spo-
ken word “good” at 25 db, (b) the spoken words “good good” at 25 dB, and (c) no sound, each superimposed 
on 40 db noise. The files were created using Audacity software. After setting my computer’s speaker volume 
and Windows Media Player volume to their maximum settings, I first created a 1.5 s baseline “brownian 
noise” file from the Audacity “Generate” menu. This sounds more like the pink noise used in psi ganzfeld ex-
periments than Audacity’s pink noise. On playback, I found that the output of this file registered at 60 db on 

3 This decision was made to allow for the fact that some Ps, or the same Ps at different times, might have either a broad focus (which 
would favor quadrant hits) or a sharp focus (which would favor square hits). Combining the two types in a single score gives P some credit 
whichever kind of resolution is in place for the trial.

PALMER
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my decibel meter, which I held near to my ear while I was seated in front of my computer. Using the “Amplify” 
option on the “Effect” menu, I progressively reduced the volume of this file until my meter recorded 40 db. 
This corresponded to a reduction of 30 db on the Audacity “playback level” scale compared to the baseline 
file. As my db meter is not sensitive below 40 db, and getting a meter with that capability would have been 
prohibitively expensive, I used an extrapolation procedure to determine the proper volume for the word 
stimuli: I first created a “good” baseline file by speaking the word “good” into the computer at moderate 
loudness. When I played back the file, my meter showed about 62 db. I then created a series of additional 
files, lowering the Audacity playback level the same amount each time and noting the meter reading when I 
played the file back. As expected from theory, the reduction in the meter reading was about the same each 
time, meaning that the relationship between the two measures was linear. A 10 db reduction in the playback 
level corresponded to about a 7 db reduction in the meter reading. Given that the playback reduction from 
the baseline file that produced a 40 db meter reading was 35 db, I could deduce that reducing the playback 
to 55 db from baseline would correspond to a meter reading of 25 db.

To create the “good” subliminal feedback file, I mixed the 25 db “good” baseline file and the 40 
db brownian noise file. To create the “good good” subliminal feedback file, I first inserted a repeat of 
the “good” sound into the baseline “good” file, immediately after its location in that file. I then repeated 
the extrapolation and mixing procedures I had used to create the “good” feedback file. To create the 
“silence” feedback file, I mixed a “silent” file from the Audacity menu with the 40 db brownian noise file.

Uploading of files. The plan was for Ps to bring the laptop computer they plan to use for the 
training sessions (at home) to the second baseline session. After the AC run, a folder containing the files 
needed for the training runs was to be uploaded onto this computer. A calibration and a threshold test 
(described below) were then to be performed on this computer.

This plan was followed successfully for Ps 1, 4, and 5. I was unable to upload the software onto 
P2’s computer. Thus, I uploaded the software onto my laptop computer. As this was the computer on 
which I had created the feedback stimulus files, I was confident that the calibration test would succeed 
on the first try, and it did. I then had her perform the threshold test with my computer. P3 owned only a 
desktop computer so I went to his home to conduct the preparation procedures. However, I was unable 
to get the programs to run properly on his system. Thus as with P2, I uploaded the software, calibrated 
the sound stimulus, and performed the threshold test on my laptop computer.

Calibration of subliminal feedback stimuli. To calibrate the feedback stimuli, I or P set the speak-
er volume settings on the host computer to their maximum level. I then played the baseline brownian 
noise file to be sure that the output measured 60 db on my decibel meter. I then played the noise file on 
Ps computer and had P lower the volume until the meter reading was 60 db. P was instructed to never 
change that volume setting until the training ended.

Threshold test. The purpose of the threshold test was to assure that Ps could not hear the feed-
back words over the brownian noise. Ps took the test seated in front of the host computer. The “good 
good” stimulus and the silent stimulus were presented in random order across 20 trials. After each trial, 
Ps were asked indicate with a mouse click whether they heard anything other than the noise, yes or no.  
I considered a passing grade to be a score from 7 to 13 (max z = ±1.34). All Ps met this criterion.
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Training Sessions

Testing locations and schedule. P1, P4, and P5 completed their training sessions at home. I made this 
decision because I wanted to avoid Ps having to make 20 additional trips to the laboratory, and given the 
computer control of the study I could find no security risk. In any event, the crucial results as far as demon-
strating psi is concerned were obtained at the RRC. Because P2 and P3 were to use my computer, and also 
because their home environments were not ideal with respect to ambient noise and comfort, I conducted 
these sessions at my apartment, which is very quiet, especially after I turned off humming appliances. I felt 
that my apartment would provide an ambience more similar to the P’s home than would the RRC.

The original intention was to have each P complete 20 1-run (60 trial) training sessions at mutually 
convenient times, with an option of additional runs if I noticed signs of learning in the 20. However, due 
to a memory lapse I gave the first four Ps only 15 runs. There was never more than one session per day. 

Procedure. The procedure for the AC task was the same as for the baseline sessions, except that im-
mediately following each quadrant hit Ps were presented subliminally with the “good” stimulus and after 
each square hit with the “good good” stimulus. After each miss Ps were presented with the silence stimulus. 
An encrypted file containing the AC results was stored on the host computer and a corresponding nonen-
crypted file was automatically sent to my email account. I did not access the file with the AC results until 
the session was over. Ps tested at home phoned me after completing each run and I presented the rating 
scale to them using a semistructured interview format. The items were the same as in the scale used for the 
baseline sessions, with questions added about possible distractions during the session and whether they 
could tell whether they got a hit from the sound of the feedback stimulus. For Ps tested at my apartment, 
during the test I was in a room several feet down the hall with the door closed. Ps called me after the AC 
task was completed and I then conducted the rating scale interview face-to-face. 

Post-Training (Test) Sessions

After training was completed, Ps came to the RRC for two more sessions during each of which they 
complete one AC run. The sessions were on adjacent or nearly adjacent days. The procedure was iden-
tical to that for the baseline sessions, which means no auditory feedback stimuli were provided. 

Debriefing. At the end of the second test session I debriefed each P, explaining details about the 
protocol that I had not explained before (there was never any deception), summarized their AC results, 
and give them an opportunity to ask any questions they had about the study. I showed them the AC 
results of the run they had just completed and offered to send them by email the results of all the runs 
they had completed during the experiment. All 5 Ps took me up on the offer. Finally, I paid them their 
$450 fee and had them fill out and sign the receipt. The protocol was approved by the Rhine Research 
Center’s Institutional Review Board.

Results

Because location z-scores are not conventional z-scores, their statistical significance cannot be 
assessed by z-test. Thus, a Monte Carlo procedure was employed. Null distributions of location z-scores 
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were created using a program I wrote in the R programming language, with random target and response 
sequences generated using the “Marsaglia-Multicarry” option in R. I generated distributions for a-60-tri-
al test, a 120-trial test (corresponding to the Ns for the combined baseline and combined test runs), and 
the difference between two 120-trial tests. 

The analysis was beset by what the error messages said was the occasional insertion of unwanted 
hidden characters in the distribution of generated scores when I attempted to convert it to a vector for pro-
cessing. Through trial and error I discovered that the problem could usually be resolved by the insertion of 
carriage returns at the compromised locations, but this fix was quite tedious and not always effective. The 
larger the N, the greater the number of intrusions, and the greater the tedium and risk of failure. I found that 
for N = 4,000 the mean of the scores was close enough to the expected mean of 0 (.0005 to .007) to be sat-
isfactory. With N = 1,600, the deviations from 0 were an order of magnitude higher and some were negative. 
This evidence of convergence reassured me that my assumption that the theoretical mean is 0 was correct.

I calculated the p-value of each observed location z by finding where that value, or the next most 
extreme value, fell in the distribution after the zs had been ranked in ascending order using the “sort” 
command in R. In case of ties, the location closest to the midpoint of the distribution was chosen. 
Thus, if the observed negative z was at location 50, its p-value was 50/4000, or .0125. Likewise, if the 
observed positive z fell at location 3950, the p-value was (4000-3950)/4000, again .0125. Because I 
wanted the equivalent of a two-tailed test with alpha at .05, I performed the corresponding procedure 
on the opposite-signed value and added the two probabilities.

Individual Participants

Participant 1. P1 was a 38 year old female at the time of her participation. One of her professions 
is acting. Shortly after completing testing she gave a benefit performance for the RRC in which she did 
an improvisation of a character in which there was a profound change in her tone of voice. When I asked 
her, she said she enters a kind of trance state during these performances. She practices meditation and 
occasionally engages in automatic writing.

In Palmer (2017), her score on DPS Detachment was 29. She was in the eyes-closed/left-hand con-
dition. She claimed that she felt her hand was moved by an outside force 81-100% of the time during 
the AC task. Her location z-score was +1.57. 

Her 15 training sessions covered a period of 24 days with an average interval between sessions of 
1.6 days and the longest interval being 3 days. 

She reported that during the training runs she experienced excess “water” in her eyes and mouth 
that she had never experienced before. She also frequently experienced a blue light.

She estimated her hand to be moved by an outside force 61-100% of the time (counting baseline, 
test, and training runs). Her mean location z-score in the two pooled baseline runs was 0.40. Her mean 
location z-score in the pooled test runs was a significantly negative -2.58 (p = .045). The difference be-
tween baseline and test approaches significance (z = -2.98, p = .082).
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Participant 2. P2 was a 49 year old female at the time of her participation. She has practiced med-
itation in the past. She occasionally used the Ouija board as a child and occasionally practiced automatic 
writing as an adult but stopped about 10 years ago.

In Palmer (2017), her score on DPS Detachment was 25. She was in the quotations/left-hand con-
dition, which produced overall psi-missing in that study. She claimed that she felt her hand was moved 
by an outside force 41-60% of the time during the AC task. Her location z-score was -0.32. 

Her 15 training sessions covered a period of 46 days with an average interval between sessions of 
3.2 days and the longest interval being 9 days. The long intervals occurred early in the training. 

The feedback stimulus seemed louder to her on some trials than others, especially on those that 
she independently expected to be a hit. During the task she would have a visual image of the pointer 
moving over a grid divided into quadrants. The grid was colored, mostly blue, but sometimes purple, 
light green or white, and the color sometimes varied depending on whether she expected a hit. Unlike 
the other Ps, she did not consistently expect a positive AC score and she was the only one to occasion-
ally predict a below-chance score.

 She was the only P to answer the outside force question “no” (on 6 runs) and on the other runs 
she estimated her hand being moved by an outside force 1-60% of the time. Her mean location z-score 
in the two pooled baseline runs was a nonsignificantly negative -1.63. Her mean location z-score in 
the pooled test runs was a nonsignificantly positive 1.35. The difference between baseline and test ap-
proaches significance (z = 2.98, p = .082).

Participant 3. P3 was a 76 year old male at the time of his participation. He practices meditation 
and hatha yoga.

In Palmer (2017), his score on DPS Detachment was 21. He was in the quotations/right-hand con-
dition. He claimed that he felt his hand was moved by an outside force 61-80% of the time during the 
AC task. His location z-score was 0.66. 

His 15 training sessions covered a period of 30 days with an average interval between sessions of 
2.1 days and the longest interval being 5 days. 

He experienced his hand being moved by an outside force 61-80% of the time in the baseline 
runs and 81-100% of the time in all subsequent runs. As he described his experience during training, I 
came to the conclusion that he experienced being guided more by an “inside force” than by an “outside 
force.” He consistently expected to score “strongly above chance.” He often commented that he was in 
an exceptionally deep altered state during the task and he consistently gave the highest rating (10) on 
the altered state question.

His mean location z-score in the two pooled baseline runs was a nonsignificantly positive 0.25. 
His mean location z-score in the pooled test runs was a nonsignificantly positive 0.82. The difference 
between baseline and test is not significant.

PALMER



141TRAINING ANOMALOUS COGNITION

Participant 4. P4 was a 71 year old female at the time of her participation. She does relaxation 
exercises regularly.

In Palmer (2017), her score on DPS Detachment was 22. She was in the quotations/left-hand con-
dition, which produced overall below chance AC scores in the previous experiment. She claimed that 
she felt her hand was moved by an outside force 41-60% of the time during the AC task. Her location 
z-score was -1.98. 

Her 15 training sessions covered a period of 41 days with an average interval between sessions of 
2.9 days and the longest interval being 6 days.

She consistently heard a hiss superimposed on the feedback stimulus on about 80% of the trials, 
which she interpreted as an indication that her response was a hit. 

She experienced her hand being moved by an outside force 41-100% of the time. Her mean lo-
cation z-score in the two pooled baseline runs was 2.49, which is significant in the positive direction (p 
= .041). Her mean location z-score in the two pooled test runs was a nonsignificantly positive 1.08. The 
difference between baseline and test is not significant. The high baseline score was due to 29 quadrant 
hits in the first baseline run, a 48% hit rate where MCE is 25%. This result is highly significant (p = .00008). 
In contrast, she obtained only four square hits on the run, close to the MCE of 3.75. There was nothing 
unusual or distinctive about her rating scale responses compared to her other runs in the experiment.

Participant 5. P5 was a 74 year old female at the time of her participation. She used the Ouija 
board and occasionally practiced automatic writing many years ago. 

In Palmer (2017), her score on DPS Detachment was 20. She was in the eyes-closed/right-hand 
condition, the condition most similar to the present experiment. Her location z-score was -0.04. 

Her 20 training sessions covered a period of 36 days with an average interval between sessions of 
1.8 days and the longest interval being 4 days. 

In many of the sessions, starting in the first baseline session, she saw a blue or lavender haze as if 
through her eyelids. Occasionally this began during the relaxation exercise. At the end of session 15 she 
mentioned that occasionally during this and past training sessions she had experienced small squares 
or dots within the larger square. I assumed she was thinking of the previous experiment in which the 16 
squares were visible as such on the grid. This led me to review the scoring procedure for the experiment, 
especially the distinction between square and quadrant hits. Then during the debrief at the end of the 
study, she mentioned that she had not understood the scoring procedure until I had explained it this 
second time, and the explanation had made her self-conscious in subsequent sessions. 

During training, she noticed that on some trials the feedback stimulus sometimes had a high pitch. 
After a few sessions this was replaced by hearing one or two breaks in the hiss of the feedback stimu-
lus. I was concerned that she was detecting “good” or “good-good”, so after Session 5 I had her do two 
additional 20-trial threshold tests at her home. I had put the test on her computer during the second 
baseline session. The first test was the standard one with 10 silent stimuli and 10 “good-good” stimuli 
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presented in random order. She was told to respond “yes” if she heard one or more breaks in the hiss. 
She responded yes 9 times and 12 of her detections were correct. I then emailed her another file la-
beled “good-good” and asked her to replace the old file with the new one. The new file was actually a 
“silent” file but I did not tell her that, only that it differed from the original in a way I didn’t specify. Thus, 
all 20 trials were silent trials. She made 10 yes responses and only 7 of the detections were correct. I 
then explained what I had done and told her that I now had evidence that the breaks she was hearing 
most likely were her imagination and should not be interpreted as a valid indicator of whether she had 
gotten a hit.

She experienced her hand being moved by an outside force 61-100% of the time. Her mean location 
z-score in the two pooled baseline runs was -2.19, which is close to significant in the negative direction 
(p = .069). Her mean location z-score in the two pooled test runs was 2.30, which is close to significant in 
the positive direction (p = .055). The difference between baseline and test is significant (z = 4.49, p = .011).

Group Results and Hypothesis Tests

The experimental hypothesis was that the participants, collectively and individually, will score sig-
nificantly differently (p <. 05, two-tailed) on the post-training test trials than on the pre-training baseline 
trials. The hypothesis was significantly supported for one participant (P5), although the baseline-test 
difference approached significance for two others (P1 and P2). 

The plan was to test the hypothesis for the group by a paired t test. This test implicitly assumes that 
the direction of scoring is consistent across Ps, which it clearly was not: for two of the five Ps, including one 
of those for whom the pre to post difference was suggestively significant (P1), scoring was more positive in 
the baseline runs. Thus, not surprisingly, the t test produced chance results. The mean baseline z was -0.14 
(SD = 1.86) and the mean test z was +0.59 (SD = 1.86 also), t(4) = 0.53, ns. To determine if the unusually 
high variability across the five results was significant, a post hoc variance test was performed on the loca-
tion z difference scores using the formula χ2 = (n-1) s2/σ2, where n is the number of observations (5), s2 is the 
empirical variance of the five scores (9.38), and σ2 is the population variance, estimated from the Monte 
Carlo analysis of the distribution of null location z difference scores. The analysis demonstrated statistically 
significant variability: χ2(4) = 12.59, p = .013. The results are summarized in Table 1.

Table 1

Location z Results

Baseline Test Difference Training
z p z p z p M(SD) rsa

P1 +0.40   ns  -2.58 .045  -2.98 .082 +0.13 (1.23)  -.02
P2 -1.63   ns +1.35   ns +2.98 .082  -0.10 (1.15)  -.34
P3 +0.25   ns +0.82   ns +0.57   ns +0.23 (1.14) +.20
P4 +2.49 .041 +1.08   ns  -1.41   ns +0.06 (0.68)  -.34
P5 -2-19 .069 +2.30 .055 +4.49 .011  -0.15 (1.51) +.12

a Spearman correlations between trial numbers and location z-scores. All are nonsignificant.

There was little variability in rating scale responses either between or within Ps. Except as noted 
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above, Ps consistently gave a relaxation rating of 7 or 8, with a smattering of 9s, on the 10-point scale, 
and they consistently expected to score “somewhat [or] strongly above chance” on the AC task.

However, a learning interpretation of the difference scores requires evidence of improvement of 
scores across the training runs in the direction of the test session means. As can be seen from Figure 1, 
there was no evidence of such improvement in the training sessions for any of the Ps. None of these trends 
approached significance, although four of the five were in the direction expected by the learning hypothe-
sis (for what little that is worth). Finally, the learning hypothesis would lead one to expect that the baseline 
z would be close to 0 and noticeably closer to 0 than the test z. That was the case only for P1.

Figure 1. Scoring trends across training sessions.
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Discussion

There were a considerable number of statistically significant or suggestive results in the study, in-
cluding (a) 7 of the 15 effects in the crucial Table 1 describing the scores of individual Ps in the baseline 
and test sessions, (b) the demonstration of significant overall variability in these sessions across Ps, and 
(c) a highly significant (p = .00008) single run score with a hit rate almost double the MCE of .25, all this 
despite low statistical power. These outcomes with Ps selected on the basis of dissociative tendencies 
encourage further research on the dissociation-ESP relationship demonstrated in Palmer (2017), espe-
cially with dissociative individuals. 

However, no such success appeared during the training sessions. This lack of improvement in the 
training sessions indicates that whatever genuine AC occurred was not due to learning, and there was no 
evidence of learning in any of the Ps’ data. I had always considered the learning component of the study 
to be “high-risk/high-reward.” As I state in the introduction section, I believe strongly that it is important 
for parapsychology that we find ways to increase the strength and especially the reliability of psi perfor-
mance in the laboratory, and feedback training has always seemed to me the best way to achieve this 
objective. On the other hand, there is little evidence in the literature that such efforts are likely to suc-
ceed, although most studies have been marked by too few trials for success to realistically be expected. 

I tried to strike a balance between having enough trials to demonstrate an effect and allow for learn-
ing on the one hand, and introducing burnout and a decline effect on the other. Although the experiment 
employed more training trials than previous endeavors, it still was probably not enough. Participants must 
not only detect the subtle internal cues associated with operation of the psi process (assuming such cues 
exist—a big “if”) but they must also filter out the false feedback they get from chance hits. This is not easy 
to do. There was a mildly encouraging trend in P4’s sessions, but if it was real one would expect it to show 
up in her test runs, which was not the case. Most importantly, there was no evidence of learning in runs 
16–20 of P5, the one P whose baseline and test scores confirmed the original hypothesis.

A major purpose of the altered state induction and the request to blank the mind was to make it 
easier for Ps to detect internal cues by eliminating the mental noise from their thoughts and imagery 
as well as from bodily sensations. This effort obviously was not successful. These involuntary intrusions 
were particularly unfortunate because the great majority were task relevant and often used by Ps to 
assess or worry about how they were doing. I had hoped to avoid this problem by making the feed-
back subliminal, but the feedback was distracting in very much the same way that I believe supraliminal 
feedback is distracting and why I am biased against its use despite its potential information value. In a 
similar vein, the lack of learning could be partly attributable to Ps paying too much conscious attention 
to the feedback stimuli, rendering them ineffective. This problem might be mitigated in a future study 
by using the quotations rather than the eyes-closed procedure to facilitate dissociation. Because P’s 
attention would be on the quotations, it would not be on the feedback stimuli. The bottom line is that 
my meta-hypothesis that a pure motor task should be especially psi-conducive was not tested in this 
experiment, because a condition for testing it was not met. Finally, all significant results in the study 
should be considered tentative unless they are successfully replicated on the first try or there is a signif-
icant meta-analysis of multiple attempts.
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Entraîner la Cognition Anomale dans une Tâche Motrice  
avec un Feedback Auditif Subliminal

Lors de chacun des 60 essais, 5 participants (Ps) sélectionnés sur la base de scores de dissociation 
état et trait élevés dans une précédente expérimentation d’automatisme moteur ont exploré avec un 
stylet une grille de 16x16 pouces fixée sur une tablette numérique, s’arrêtant pour engistrer une réac-
tion à un carré cible sélectionné aléatoirement. La grille est conceptuellement divisée en 16 carrés (4 
dans chacun des 4 quadrants). La variable dépendante était la moyenne de 2 scores z représentant les 
succès dans les carrés et les quadrants. Les Ps ont assisté à 2 sessions d’un essai de base et 2 sessions 
d’un test. Dans l’intervalle, ils ont effectué 15 à 20 sessions d’entraînement avec un feedback auditif 
subliminal. Le stimulus de feedback était le ou les mots énoncés “bien” (succès dans le quadrant) ou 
“bien bien” (succès dans le carré) surimposé sur un bruit brownien (similaire à un bruit blanc). L’un des 
5 Ps a significativement confirmé l’hypothèse d’un meilleur score dans la session test que dans la ligne 
de base. Il y a eu des effets significatifs ou suggestifs de cognition anomale pour les résultats de base 
ou en test de 4 Ps ; et les 5 scores de différence ont montré une variabilité significative entre sujets. Il 
n’y a eu aucune preuve d’apprentissage dans les sessions d’entraînement. Selon la théorie sous-jacente, 
les conditions d’un apprentissage n’étaient pas rencontrées car les Ps n’ont pas suffisamment fait le vide 
dans leur esprit et étaient trop attentifs aux sons de feedback.
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Zum Training anomaler Kognition bei einer motorischen Aufgabe  
mit subliminalem auditivem Feedback

In insgesamt 60 Versuchsdurchgängen erkundeten 5 Teilnehmer (Vpn), die in einem früheren Ex-
periment zu motorischen Automatismen aufgrund ihrer hohen State- und Trait-Dissoziationswerte aus-
gewählt worden waren, mit einem Computerstift ein 16x16 Inch grosses Gitter, das mit einem Com-
puterschreibtablet verbunden war, wobei sie innehielten, sobald sie bei einem zufällig ausgewählten 
Zielquadrat eine Reaktion erhielten. Das Gitter bestand aus 16 Quadraten (jeweils 4 in 4 Quadranten). 
Die abhängige Variable bildete der Durchschnitt von  2 z-Werten aus Quadrat- und Quadrantentreffern. 
Die Vpn absolvierten 2 Einzeldurchgänge an Baselinesitzungen und 2 Einzeldurchgängen an Testsitzun-
gen. Dazwischen absolvierten sie 15-20 Einzeldurchgänge als Trainingssitzungen mit subliminalem audi-
tivem Feedback. Der Feedbackstimulus bestand aus dem gesprochenen Wort�gut� (Quadrantentreffer) 
oder den Worten �gut gut� (Quadrattreffer) und wurde mit einem Brownschen  Rauschen (vergleichbar 
mit dem rosa Rauschen) überlagert. Bei 1 von 5 Vpn konnte die Hypothese einer höheren Trefferleis-
tung in den Testdurchläufen verglichen mit den Baselinedurchgängen signifikant bestätigt werden. Es 
ergab sich eine signifikante oder suggestive Evidenz für anomale Kognition in den Baseline- und/oder 
den Testresultaten bei 4 Vpn, und die 5 Differenzscores unterschieden sich signifikant innerhalb der 
Vpn-Variabilität. In den Trainingssitzungen ergab sich kein Hinweis auf einen Lernerfolg. Die Lernbedin-
gungen gemäß zugrundeliegender Theorie wurden nicht erreicht, da die Vpn nicht in der Lage waren, 
ihren Geist leer zu machen und dem Feedbackrauschen zu viel Aufmerksamkeit schenkten.

Entrenamiento de Cognición Anómala en una Tarea Motora  
con Retroalimentación Auditiva Subliminal

En cada uno de 60 ensayos, 5 participantes, seleccionados en base a puntuaciones altas en estado y 
rasgo de disociación en un experimento anterior de automatismo motor, exploraron con un bolígrafo de 
computadora una cuadrícula de 16x16 pulgadas fijada a una tableta de escritura de computadora. Tenían 
que detenerse para registrar una respuesta en un cuadrado objetivo seleccionado al azar. La cuadrícula 
se dividió conceptualmente en 16 cuadrados (4 en cada uno de los 4 cuadrantes). La variable depend-
iente fue el promedio de 2 puntuaciones z que representaban los aciertos en cuadrados y cuadrantes. 
Los participantes asistieron a 2 sesiones de línea base de 1 ensayo y 2 sesiones de prueba de 1 ensayo. 
Entre tanto, completaron 15-20 sesiones de entrenamiento de 1 ensayo con retroalimentación auditiva 
subliminal. Los estímulos de retroalimentación fueron la(s) palabra(s) habladas “bien” (cuadrante) o “bien 
bien” (cuadrado) superpuestas a ruido browniano (similar al rosa). Uno de las 5 participantes confirmó sig-
nificativamente la hipótesis de una puntuación más alta en la prueba que en la línea base. Hubo eviden-
cia significativa o sugestiva de cognición anómala en la línea de base y/o resultados de las pruebas de 4 
participantes y las 5 puntuaciones de diferencia mostraron una variabilidad significativa entre sujetos. No 
hubo evidencia de aprendizaje en las sesiones de entrenamiento. De acuerdo con la teoría subyacente, las 
condiciones para el aprendizaje no se cumplieron porque los participantes no lograron borrar la mente y 
estuvieron demasiado atento a los sonidos de retroalimentación.


