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A Pre-Registered Test of a Correlational 
Micro-PK Effect: Efforts to Learn from a 
Failure to "Replicate" 

HIGHLIGHTS

We describe a failed replication of an erroneous finding in a previous psi / psychokinesis 
study. However, an advanced statistical analysis seemed to confirm a pattern we found in 
past studies. This result is consistent with the idea of unconscious experimenter psi. 

ABSTRACT

Micro-psychokinesis (micro-PK) research studies the effects of observers’ conscious or 
unconscious intentions on random outcomes derived from true random sources such as 
quantum random number generators (QRNGs). The micro-PK study presented here was 
originally planned, preregistered, and conducted to exactly replicate a correlational find-
ing between two within-subject experimental conditions found in an original micro-PK 
dataset (n = 12,254) using a QRNG. However, after data collection and analyses, a data 
error was detected in the original to-be-replicated dataset. A reanalysis of the original 
correlation effect after error correction revealed strong evidence for the absence of a cor-
relation in the original data. This study’s primary goal was to test the existence of a corre-
lational micro-PK effect in the present data as specified in the pre-registration. In addition 
to this replication attempt, the present study also can be considered an unsystematic case 
report or field study on experimenter psi (e-psi), since a strong expectation was formed 
initially about the occurrence of an effect that indeed was objectively absent from the orig-
inal data. This study’s results indicate no evidence for the existence of a correlational (and 
standard) micro-PK effect. In other words, the actual correlational data did not meet the 
experimenters’ conscious expectations, and thus no consciously based effect of e-psi on 
micro-PK was found. However, the change in evidence for the effect across time described 
by the sequential Bayes factor resembled a data pattern that also was frequently reported 
by the experimenters in past studies. Although these data did not meet the criterion of 
statistical significance and a rejection of the null hypothesis failed, the marginal effects 
might be interpreted as weak influences based on unconscious e-psi. In addition, the trend 
observed matches both experimenters’ general beliefs about the occurrence of e-psi in 
micro-PK. These findings’ implications for the application of scientific methods to the 
study of micro-PK and psi in general are discussed.
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INTRODUCTION

The present study was originally designed as a pre-
registered experiment that aimed to replicate a statistical 
anomaly observed in the data of a series of three micro-
psychokinesis (micro-PK) studies (Dechamps et al., 2021, 
Studies 1 to 3). These studies were conducted to test ob-
server effects on quantum-based random number genera-
tors’ (qRNG) outputs. Micro-PK research using qRNGs is 
a long-established tradition (Schmidt, 1970, 1974) and it 
explores human observers’ abilities to mentally influence 
quantum-based outcomes. Numerous studies have been 
conducted with different variations in observers’ inten-
tions and various outcome measures, yielding an impres-
sive amount of data. Two meta-analyses of these studies 
found an overall significant effect and thus evidence for 
observer-dependent variations in quantum randomness 
(Bösch et al., 2006; Radin & Nelson, 1989). Traditional 
micro-PK research to a greater extent applied active inten-
tion inductions by instructing participants to bias QRNG 
outcomes in a certain way (see, e.g., Jahn et al., 1997). A 
recent high-power micro-PK study using an active goal in-
duction reported by Mossbridge and Radin (2021) found 
evidence for micro-PK in a first dataset that could also be 
replicated in a pre-registered analysis of similar data in a 
second dataset. These and other findings corroborate the 
usefulness of overt mental intentions in micro-PK.

In contrast to this approach, in the three precursor 
studies mentioned above, Dechamps et al. (2021) tested 
the impact of more implicit, unconscious processes on mi-
cro-PK outcomes using a subliminal priming technique in a 
within-subjects design. In the experimental condition dur-
ing each trial, participants were subliminally primed with 
a pre-selected positive image before the qRNG chose be-
tween this same positive image or a negative counterpart. 
In the control condition, neutral priming was implement-
ed. Each condition consisted of 20 trials involving the same 
20 target pairs. All 40 trials were presented in random-
ized order. As predicted, in the first study (n = 4,092) the 
mean score of positive pictures based on qRNG selection 
exceeded chance expectation in the priming condition (M 
= 10.10; SD = 2.27), and Bayesian analysis revealed strong 
evidence for a micro-PK effect (BF10 = 13.35). Moreover, in 
accordance with their predictions, no decisive evidence for 
micro-PK (M = 10.03; SD = 2.26) was detected in the control 
condition (BF01 = 4.19). Later replication attempts (Studies 
2 and 3) found no evidence for micro-PK in either condition 
(all BFs01 > 10; with one exception: in Study 2’s control con-
dition, the BF01 was > 4). The authors concluded that this 
data pattern obtained across the three studies could either 
be interpreted as a false positive in Study 1, owing to failed 
replications in Studies 2 and 3, or as a decline effect fre-

quently observed in micro-PK research, corroborating the 
model of pragmatic information (MPI; von Lucadou, 1995, 
2015, 2019; von Lucadou et al., 2007). In an additional ex-
ploratory analysis of the combined data from Studies 1 to 3 
(total n = 12,254), the correlation between the mean scores 
of positive images obtained from the experimental and 
control conditions was calculated. This post hoc analysis 
revealed a correlation coefficient of r(12,254) = .032, BF10 
= 36.46, indicating very strong evidence for a non-random 
correlation. Figure 1 depicts the sequential Bayes factors 
indicating the change of evidence of the micro-PK effects 
obtained in the experimental condition, in the control con-
dition, and obtained from the correlation between both 
micro-PK effects. 

After a visual inspection of the graphs, these authors 
hypothesized that the correlation effect would appear af-
ter evidence for micro-PK in the experimental condition 
had vanished. They concluded that as long as any standard 
micro-PK effects were absent, a stable correlation would 
be found. Thus, both authors had strong expectations that 
an exact replication would yield strong evidence for a cor-
relation between micro-PK conditions. They set up a pre-
registration in which they predicted the re-appearance of 
the above-described correlation in case a standard micro-
PK effect was still absent from a newly to-be-collected da-
taset. Thus, the primary goal of the present study was to 
replicate the micro-PK findings reported by Dechamps et 
al. (2021, Studies 1 to 3) including a further test of the stan-
dard micro-PK effect found in the experimental condition 
of their original Study 1. Most central, however, the focus 
here was on the exact replication of the post-hoc finding 
described above: an a priori test of a positive correlation 
between the micro-PK data from both experimental condi-
tions found across the dataset of Studies 1 to 3.  

The authors conviction of the existence of such a 
correlational effect was based on their belief that strong 
Bayesian evidence has been found in the original dataset 
(Dechamps et al., 2021, Studies 1 to 3). This subjective ex-
pectation as documented in the pre-registration was there-
fore—in their view—supported by objective, although still 
preliminary data. The planned replication should further 
test and corroborate the objective nature of the correla-
tional effect. However, the empirical background regard-
ing the correlational effect and consequently the scientific 
substantiation of its appearance after closer inspection of 
the original data had to be revised. Before, during, and af-
ter the data collection and analyses of the study described 
herein, these authors did not know that the strong evidence 
for the correlation effect found in the data of Dechamps 
et al.’s (2021) Studies 1 to 3 was based on an erroneous 
coding of eight participants in their Study 3. The program 
coded the mean scores of positive images from subjects 
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who participated twice in a study with minus signs before 
the respective values. These data should have been deleted 
from all analyses but were mistakenly retained within the 
dataset. The authors detected this error after the present 
study’s data had already been analyzed. After correcting 
the error and excluding the erroneous data, the original 
strong evidence for the correlation effect disappeared. As 
Figure 2 indicates, the real correlation effect in the data of 
Dechamps et al. (2021; Studies 1 to 3) was non-existent 
(r(12,254) = –.01), with a final BF01 = 49.48 indicating very 
strong evidence for a null effect. In other words, these 
authors’ expectations and a priori hypothesis concerning 
the correlation effect in the present study were based on 
the erroneous assumption that a true effect existed. The 
propositions and predictions made in the pre-registration 
remained untouched by this new development, and the 
present data have been analyzed in accordance with all the 
specifications made in the pre-registration. However, on 
a theoretical level the interpretation of the present data 
in terms of replicability of an original effect turned into an 
unsystematic exploration of an experimenters’ false ex-
pectations effect. Since these authors had a purely subjec-

tive expectation of the occurrence of an effect that stood in 
stark contrast to its true nonexistence, this new study only 
provided a case report or field study of potential experi-
menter effects in an actual micro-PK experiment. Although 
the unplanned nature of the investigation of the experi-
menter effect addressed here admittedly weakened the 
empirical value of this undertaking and cannot be viewed 
as an adequate scientific test of experimenter psi, the data 
can provide some preliminary and anecdotal insights into 
the question of which role purely subjective expectations 
of experimenters and data analysts might play in micro-PK 
(see, e.g., Rabeyron, 2020).

 Experimenter effects have long been suspected of 
playing a significant role, particularly in micro-PK re-
search (e.g., Kennedy & Taddonio, 1976). Varvoglis and 
Bancel (2015) argued that successful micro-PK investi-
gators frequently showed outstanding micro-PK results 
when testing themselves. They also remarked that some 
experimenters’ mindsets (e.g., Schmidt) exerted a biasing 
influence on micro-PK data obtained in their studies (see 
Varvoglis & Bancel, 2015, p. 278, footnote 8). Since micro-
PK research using qRNGs explores observer effects on 

Figure 1. Erroneous sequential Bayes factors for Studies 1 to 3 from Dechamps et al. (2021) for experimental condi-
tion (red line), control condition (blue line), and correlation of both conditions’ mean scores (green line).

red line

green line

blue line
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quantum-based outcomes, observation effects of this kind 
must not be restricted to the participants but should also 
be attributed to investigators and data analysts. This con-
jecture is central to the PMIR (psi-mediated instrumental 
response model (Stanford, 1977), which suggests that psi 
effects can arise unconsciously provided they fulfill an in-
dividual’s (this includes experimenters) need. As Rabeyron 
(2020) has emphasized, this constitutes a major problem 
in research of this nature, as the scientific process typi-
cally demands that experimenters and their expectations 
be clearly distinguished from the phenomenon under re-
view. In micro-PK specifically, it creates the problem that 
the true source of potentially successful results remains 
unknown. Although studies have reported anecdotal and 
indirect evidence of experimenter effects on micro-PK re-
sults (see Palmer, 2017), direct experimental tests of the 
occurrence of such effects in micro-PK remain rare, with 
the exception of a study conducted by Bierman (1978) 
that found no evidence for conscious experimenter effects 
in RNG data. The use of “silent” or “hidden” RNGs, which 
were concealed from the principal investigator during their 
studies, revealed significant results indicating experiment-

er psi (e-psi) (Berger, 1988; Honorton & Tremmel, 1979; 
Varvoglis, 1989; Varvoglis & McCarthy, 1986) and provided 
some preliminary evidence in this regard. However, addi-
tional research is required to further explore experimenter 
effects in micro-PK paradigms.

In sum, the present study’s central goal was to test a 
standard micro-PK effect originally reported by Dechamps 
et al. (2021, Study 1) and to replicate a correlational micro-
PK effect found with supposedly very strong evidence for 
H1 in a post-hoc analysis of the data of Dechamps et al. 
(2021, Studies 1 to 3). This effect consisted of a substantial 
correlation between the two within-subject conditions in 
a high-power micro-PK study involving subliminal prim-
ing. Moreover, no explicit reference to a decline effect was 
made. The study, including the original expectations and 
analytical methods, was preregistered at OSF (https://osf.
io/a47g2), and data collection, reporting, and analyses fol-
lowed the exact protocol outlined in this pre-registration. 
With regard to the empirical background concerning the 
original data and the interpretation of the present data, 
some adjustments had to be made. Since the original evi-
dence for the correlational effect was based on faulty data 

Figure 2. Actual sequential Bayes factors for Dechamps et al.’s (2021) Studies 1 to 3 for experimental condition (red 
line), control condition (blue line), and correlation of both conditions’ mean scores (green line).
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Statistical Approach and Data Collection

We adopted a Bayesian approach in this study. Bayes-
ian inference statistics allow for data accumulation (i.e., 
the addition of individuals’ data until a specific stopping 
criterion has been met). The correlation effect was as-
sessed using a Bayesian correlation test. The following 
procedural details were specified in the preregistration: A 
BF of 10 indicating strong evidence for either H0 or H1 was 
defined as the stopping rule. In case the stopping criterion 
was not reached until approximately 1,000 participants 
had been tested, data collection would be stopped at this 
point. However, if a clear trend toward BF10 = 10 was recog-
nizable at n = 1,000, we planned to increase this number of 
participants further.

The prior for the correlation analysis ρ ~ Beta (0.1) was 
chosen a priori. This prior was based on an estimated effect 
size of r = .1 and has also previously been applied in the 
analysis of faulty correlation data (Dechamps et al., 2021). 

Regarding standard micro-PK effects, we additionally 
tested whether the mean scores of positive pictures would 
exceed chance expectation in the experimental and control 
conditions using two separate one-sample Bayesian t-tests 
with a one-tailed approach for the analyses performed (ap-
plying an informed prior centered around 0.05 with an r 
of 0.05, i.e., δ ~ Cauchy [0.05, 0.05]). Although we a priori 
predicted and tested for the existence of a micro-PK effect, 
especially in the experimental condition, we were actually 
hoping for a null finding, as reported in Dechamps et al.’s 
(2021) Studies 2 and 3. The absence of a standard micro-PK 
effect in the data was considered to be a precondition for 
the occurrence of a correlation effect. This assumption was 
stated in the preregistration of this study.

The Bayesian analyses for the correlation and the 
standard micro-PK effects in the experimental and control 
conditions were performed on an irregular basis with the 
respective actualized sample’s mean scores (more or less 
weekly within the first 1,000 participants and then again 
with the total sample of more than 2,000 participants). We 
used the statistical software R’s ’Bayes Factor’ package for 
the Bayesian analyses. The data collection took place be-
tween January 2021 and February 2021.

Sample Size

Although the stopping criterion of BF10 = 10 for the 
correlation effect was reached early on during data collec-
tion at n = 24, we considered the power of this subsample 
too small to provide convincing evidence for the effect. We 
thus continued data collection until the supplementary 
stopping criterion of n = 1,000 participants was reached. 
At this stage of data collection, the actual correlation was 

and indeed this original dataset included a true null effect 
with respect to the correlation, the study unintentionally 
changed into an anecdotal field experiment unsystemati-
cally exploring experimenters’ expectations on micro-PK 
correlations. The experimenters expected that strong evi-
dence for the correlation (BF10 > 10) would be found un-
der the condition that the standard micro-PK effect was 
absent in the experimental priming condition. Given the 
existence of experimenters’ expectations that were indeed 
unknowingly in contradiction to the objective data, a rel-
evant question concerning the role of experimenters’ ex-
pectations in micro-PK could be anecdotally addressed and 
later discussed: Would such a false but strong belief itself 
affect the appearance of a correlation effect? 

In additional analyses that were not part of the pre-
registration, we explored on a post hoc basis the stability 
of evidence for the correlation effect tested in this study. 
With additional data collection, evidence for this correla-
tion will either remain stable or will decline after the initial 
evidence has been documented. In the latter case, Change 
of Evidence (CoE; see “additional analysis” section below) 
analyses will be applied to test the observed effect chang-
es against random fluctuations in the evidence for the ef-
fect (false positives). 

METHODS

Participants

Ethical Statement

Participants consented electronically to participation 
in the study by pressing an ‘accept’ button prior to the ex-
periment. They were also informed in general terms about 
the study and advised that participation was voluntary and 
were given a brief written explanation of the study’s pur-
pose after its completion. All data were coded, stored, and 
analyzed anonymously. The procedure was approved by 
the ethical board of the Department of Psychology at LMU 
Munich and at Kantar (https://www.kantar.com/de), a data 
collection company specializing in online surveys that con-
ducted the data collection.

Subject Pool

The study’s sample comprised German participants 
distributed throughout the country. Participant recruit-
ment and data collection were organized by Kantar. Kan-
tar distributed invitations to participate in the study to a 
random selection of their participant pool daily via email, 
aiming for a completion rate of about 100 per day. 

https://www.kantar.com/de
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r = .034 and was within the range of the original result 
(r = .032). However, the corresponding Bayesian evidence 
remained inconclusive: BF10 = 0.42. We thus decided—in 
accordance with the preregistration—to collect additional 
data from a further 1,000 participants. We ceased data col-
lection at this point, since the financial resources were ex-
hausted. The total sample size was N = 2,052 (demographic 
data available for 1990 participants: 49.20% male, 50.55% 
female, 0.25% diverse; mean age = 44.22, SDage = 13.84). 
Final Bayesian analyses were then performed with this 
complete set of data, as specified in the preregistration.

Materials

Experimental Program

The study was an exact replication of Dechamps et al.’s 
(2021) Studies 1 to 3. As in the original studies, the present 
study was run as an online experiment. All subjects could 
participate from any location using their private computers 
and internet access. The experiment was executed using a 
dedicated web server based in the university’s computer 
center and displayed on the participants’ web browsers. 
This was implemented using jsPsych (v 6.1.0; de Leeuw, 
2015), a JavaScript library designed to run online behav-
ioral experiments.

Stimuli

Positive and negative images were used as target stim-
uli and a mixture of them as prime stimuli. The target stim-
ulus sets consisted of photographs obtained from Shutter-
stock, a provider of royalty-free stock images. The pictures 
used were pre-selected from this pool by the authors, both 
experts in experimental emotion induction techniques, 
using pictorial material. Stimulus selection was primarily 
based on independent valence estimations. Strongly nega-
tive and positive photographs were chosen based on the 
experts’ ratings in case of mutual agreement. The positive 
target stimuli comprised 20 photographs depicting pets, 
peaceful landscapes, and groups of happy-looking people. 
Negative target stimuli encompassed 20 photographs 
depicting dangerous or attacking animals and other cata-
clysmal scenarios. The stimulus material was converted to 
black and white to balance out a general inequality with 
regard to the coloring of the positive and negative images. 
Both target sets were matched; that is, each positive target 
picture had a negative counterpart that was similar with 
respect to content. These pairs of target pictures repre-
sented specific subjects (e.g., a dog) with either positive 
(e.g., a friendly dog) or negative (e.g., an aggressive dog) 
valence. 

From the target stimuli, two classes of priming stim-

uli were created. For the control (neutral priming) condi-
tion, each priming stimulus comprised an overlay of two 
matched target pictures. These primes were designed in 
such a way that the positive and negative stimuli were 
arranged with an equal emphasis (50/50). Therefore, 
the prime represented a homogenous mixture of both 
matched target pictures. Homogeneous mixtures of both 
target pictures were considered to constitute neutral 
primes since such arrangements were assumed to reflect 
the superposed existence of both affective states in the 
preconscious mind of the observer and would not activate 
any specific affective tendency above the other. Since 20 
matched target pairs existed, the resulting number of cor-
responding priming stimuli was 20. Primes were accompa-
nied by forward and backward masks comprising scram-
bled and indefinable versions of each prime. Each priming 
stimulus was presented three times during a given trial 
before the target display. The latter was randomly selected 
by a qRNG from the pair of targets from which the corre-
sponding prime stimulus was created. 

The experimental (positive priming) condition used 
the same mixtures from the matched target pairs and the 
same presentation modes during the trial, but following 
the first perfect 50/50 mixture presentation two slightly 
different priming images were displayed during each prim-
ing sequence within a given trial. In the second prime pre-
sentation, the positive share representing the positive tar-
get was displayed more distinctly than the negative share 
(60/40) and in the third prime presentation even more so 
(70/30). The positive image thus became more dominant 
during the priming sequence and was expected to be more 
strongly activated in the perceiver’s unconscious mind. 
This rather unusual positive priming procedure should 
within a trial mimic the evolution of a classical reality and 
its conscious perception out of the preconscious mind of 
the observer under the biasing impact of an intentional 
goal (see Figure 3 for sample stimuli).

The assignment of experimental or control priming to 
a trial was performed using a pseudo-RNG (pRNG). Follow-
ing the priming sequence, the quantum-based RNG (qRNG) 
randomly selected one of the two target images from 
which the priming stimuli were created in a given trial. 

Generation of Quantum Randomness

During each trial after the priming sequence, a qRNG 
was used to determine whether the positive or negative 
image from the trial set was presented. To achieve this, a 
Quantis qRNG by ID Quantique was connected to the web 
server. This device generates two equally likely superposed 
quantum states by sending photons through a semi-con-
ductive mirror-like prism. Upon measurement, only one of 
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the two states can be observed and translated into either 
a 0 or a 1 bit. Using the random nature of quantum state 
reduction, a truly unpredictable result is generated. The 
qRNG consequently passed all major validation tests of 
randomness, such as the DIEHARD and NIST test batteries, 
and is regarded as one of the most effective sources of ran-
domness (Turiel, 2007). The device was connected directly 
to the server via USB and generated a random bit for each 
trial after completion of the priming sequence and imme-
diately before the display of the target stimulus, therefore 
working without a buffer. Care was also taken to ensure 
that each participant had received an individual bit.

Design

The study employed a within-subjects design with two 
conditions: an experimental condition (positive priming), 
in which the positive images from the respective matched 
target pairs served as the dominant share of the prime 
stimuli, and a control condition (neutral priming), in which 
neutral mixtures from respective matched target pairs 
served as prime stimuli.

Procedure

The invitation to participate in the study was issued 
via email by the polling company Kantar (https://www.

kantar.com/north-america/about) to their pool of pro-
fessional clients. Participants were advised to ensure an 
undisturbed environment before commencing the sur-
vey. They were asked for basic demographic information 
to ensure that they satisfied the inclusion criteria. They 
were then provided with a link that when clicked on took 
them to the experiment running on the university’s web 
server. After the participants were asked to activate their 
browser’s full-screen mode, they were shown written in-
structions for the task. Participants were advised that over 
the course of the experiment, they would repeatedly see 
flickering visual stimuli as well as positive and negative im-
ages and that these stimuli should be watched passively. 
They were reminded that they could abort the experiment 
at any time. Prime and image presentations began after the 
participants had acknowledged the instructions and had 
consented to participation.

Each participant viewed a total of 40 trials. For each 
individual, half of the 20 matched target pairs were ran-
domly assigned to the experimental condition and the 
other half to the control condition using a software ran-
domizer (pseudo-RNG) at the beginning of the experiment. 
Each of the 20 target pairs was used twice in this setting, 
resulting in a total of 40 trials. Next, the pseudo-RNG was 
used to individually permutate the order in which the 40 
trials were presented via sampling without replacement. 

Figure 3. Sample stimuli. One trial consisted of a positive target picture (a) or a negative target picture (b), chosen 
by the qRNG. Scrambled-up versions of the 50/50 mixtures served as masking stimuli (c). Participants were primed 
with either an equal mixture of the two outcomes (d; neutral priming) or with a sequence of mixtures becoming 
more accentuated toward the positive target (d, e, and f; positive priming). 

https://www.kantar.com/north-america/about
https://www.kantar.com/north-america/about
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During each trial (see Figure 4), a fixation cross was first 
presented in the center of the screen (1200 ms) to direct 
the participants’ attention toward this location. Next, in 
the priming sequence, a mixture (control condition) or 
various mixtures (experimental condition) of the two im-
ages that corresponded to the respective target pair of a 
given trial were used as prime stimuli. In the control con-
dition, the 50/50 mixture prime stimulus was displayed 
three times for 55 ms each and in each instance was ac-
companied by a corresponding forward mask (110 ms) and 
a backward mask (110 ms) to ensure subliminal presenta-
tion. Each prime stimulus had a specific masking stimulus 
that was a scrambled version of the original. A 1000 ms-
long gap showing a black screen was displayed between 
the three prime sequences. In the experimental condition, 
the presentation mode and times were the same as in the 
control condition, but the prime stimuli varied. The first 
prime presentation was a perfect mixture (50/50) of the 
target pair used in a given trial; the second prime presenta-
tion was a 60/40 mixture with the positive target picture 
being more visible; and the third prime presentation was a 
70/30 mixture of this kind. In each trial, after the priming 
procedure was displayed, the qRNG was activated to pro-
vide an individual random bit that determined whether the 
positive or negative target stimulus from a given matched 
pair would be presented. The selected target picture was 
presented for 1000 ms. After this, a black inter-trial inter-
val was presented for another 1200 ms before the next 
trial started. The two dependent variables consisted of the 
mean number of positive pictures and, therefore, the num-
ber of 0 bits generated by the qRNG in the experimental 
and control conditions.

RESULTS

First, evidence for the existence or non-existence of 
the standard micro-PK effects in both conditions were 
analyzed. Two separate Bayesian one-sample t-tests (one-
tailed) were performed to test whether the mean number 
of positive images was higher than expected by chance 
in the experimental and control conditions. The expected 
mean score to occur by chance was 10 positive images (out 
of 20 possible) on average for each condition.

For the experimental condition, the Bayesian one-sam-
ple t-test (one-tailed) revealed a final BF01 = 11.00, indicat-
ing strong evidence in support of H0. The mean score for 
positive pictures in this condition was M = 9.96 (SD = 2.26).

For the control condition, the Bayesian one-sample 
t-test (one-tailed) yielded a final BF01 = 13.95, indicating 
strong evidence in support of H0. The mean score for posi-
tive images in this condition was M = 9.94 (SD = 2.26). 

Figure 5 shows the sequential Bayesian analyses for 
both t-tests for each condition separately. Both sequential 
BFs showed a clear trend for a null effect, since the accu-
mulated evidence increasingly supported the null hypoth-
esis in both conditions.

Since a standard micro-PK effect was absent in both 
conditions, the assumed precondition required for a corre-
lation effect to emerge was fulfilled. The Bayesian correla-
tion (Bravais–Pearson) analysis between the mean scores 
of positive pictures obtained from the experimental and 
the control conditions yielded a correlation coefficient of 
r(2,052) = .01 with a final BF01 = 8.03, indicating moderate 
evidence in support of H0. Figure 6 shows the sequential 
Bayesian analyses for the correlation.

Figure 4. Schematic overview of the experimental design.
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Figure 5. Sequential Bayes factors for experimental condition (red line) and control condition (blue line).

Figure 6. Sequential Bayesian correlation analysis of both conditions’ mean scores.

blue line

red line
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As the graph illustrates, the stopping rule was met at n 
= 24 with a BF10 = 13.90 at this stage of the data collection 
process. In accordance with the preregistration, we could 
have ceased the data collection process at this point, on the 
grounds that strong evidence for the predicted effect had 
been found. However, we did not fully trust the results, in 
view of the sample size, which remained low at this phase 
of our investigation. We therefore increased the sample 
size to 1,000 participants. With this subsample, the BF still 
indicated moderate evidence in support of H0, but the cor-
relation coefficient of r = .034 appeared promising. A fur-
ther 1,052 participants were recruited to closely monitor 
further changes in evidence for or against the effect. The 
correlation coefficient and its corresponding sequential BF 
declined further throughout this additional data collection 
process until the above-mentioned final BF was reached.

Additional Analyses

Although the above-mentioned stopping rule of BF10 > 
10 was reached early on during data collection (at n = 24), 
these authors decided to carry on with data collection to 
test the robustness of the effect. At this time, they were still 
convinced that the effect remained stable. However, the 
results did not meet this expectation. The initial effect de-
clined, finally indicating moderate evidence for a null effect. 

Regarding the stability of the correlational effect across 
data collection, the presence of a decline in the effect was 
not explicitly mentioned in the preregistration and thus 
was not predicted. The authors tacitly assumed that this ef-
fect would hold true even if additional data were collected. 
However, two potential scenarios could be proposed: either 
strong evidence for this effect would remain stable until 
the data collection had concluded or, after strong evidence 
(BF10 > 10) had been reached, the effect might decline. The 
theoretical background for this second proposition is based 
on the MPI (von Lucadou, 1995, 2015, 2019; von Lucadou 
et al., 2007), according to which the initial indications of 
an anomalous effect are expected to decline during addi-
tional data collection. Such effect changes across time look 
identical to a data pattern that consists of an initial “false 
positive” later revealed as a “true negative.” To distinguish 
a “true positive + later decline” from such a “false positive 
+ later true negative” dataset, Dechamps and Maier (2019) 
developed three tests, called “change of evidence (CoE) 
analyses”, performed on the sequential BF of the effect un-
der investigation. These analytical techniques test the non-
random nature of variations found in sequential BFs in com-
parison to sequential BFs obtained from simulated data  
(see Dechamps et al., 2021; Jakob et al., 2020). CoE analyses 
were not part of the preregistration but would serve as ad-
ditional post hoc analyses of the correlation effect.

Thus, additional analyses were performed to test 
whether the change in evidence for the effect expressed 
by the sequential BF was based on non-random temporal 
variations. The CoE analyses consist of (a) an identifica-
tion of the highest reach BF found within the experimental 
data at any time during the data collection compared with 
the highest BFs reached in 1,000 simulations of the data 
obtained from the same qRNG used in the original design 
(MaxBF analysis); (b) a test of the areas under the sequen-
tial BFs (energy of the curve), with BF = 1 as baseline ob-
tained from the experimental data compared to the 1,000 
simulations (BF energy analysis); and (c) a calculation of 
the sum of amplitudes of all frequencies obtained with fast 
Fourier transforms (FFTs) underlying the sequential BFs 
of the experimental data and the 1,000 simulations with 
a comparison of the sum of amplitudes obtained. These 
analyses test the non-random variation of the effect across 
time and provide a conservative test of non-random se-
quential BF fluctuations within such datasets. 

The CoE analyses applied to the sequential BF of the 
correlation effect obtained in this study revealed the fol-
lowing results: the MaxBF analysis performed on the se-
quential BF of the correlation showed that the highest 
reached BF found in this dataset was BFmax = 13.90 at n = 24 
and that 5.16% of the simulations had the same or a higher 
BF at any point within these datasets. Regarding the BF en-
ergy analysis, the sequential BF curve’s energy calculated 
as the area between the sequential BF curve and the BF 
= 1 horizontal line was –1309.49 for the correlation data, 
which was found to be surpassed by 26.13% of the simula-
tions’ energies. The mean energy of the simulations was M 
= –784.82 (SD = 19604.62). For the FFT analysis, the se-
quential BF curves for the correlation effect and the 1,000 
simulations were each Fourier-transformed with a sam-
pling rate of 1/N. Since the transform is symmetric, only 
the first half is considered in the analysis, resulting in 1,026 
tested frequencies for the correlation effect and for each 
simulation. To test the FFT results from the experimen-
tal data against chance occurrence, all 1,026 amplitudes 
obtained from the FFT of the experimental dataset were 
then added up, creating a sum score of the amplitudes ob-
tained from all tested frequencies of this set. Similarly, the 
sum score of the amplitudes was computed for each of the 
1,000 simulations. The amplitude sum of the experimental 
condition was 7.56, which was surpassed by 8.46% of the 
simulations’ amplitude sums. The mean amplitude sum of 
the simulations was Mamp = 7.40 (SD = 164.51). 

In sum, none of the CoE analyses could reject the null 
hypothesis at the alpha = 5% level. Thus, the variations 
found in the sequential BF of the correlation data were not 
statistically different from random variations.
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DISCUSSION

The study reported herein was originally designed 
to replicate a standard micro-PK effect reported by De-
champs et al. (2021, Study 1 to 3) and to replicate a cor-
relation effect allegedly found between the mean scores 
of positive images in two within-subjects micro-PK condi-
tions. Based on the apparently strong evidence in favor of 
the correlational effect (BF10 = 36.46), we set up a prereg-
istration wherein we predicted that we would again find 
strong evidence (BF10 > 10) for such a positive correlation 
in cases wherein any standard micro-PK effects were ab-
sent (the latter was found to be true in the present data). 
We also supposed—but did not explicitly preregister—that 
this effect would remain stable across a sufficiently large 
data collection process. After the data collection was com-
pleted and the final Bayesian analyses of the data comput-
ed, we realized that the BF calculated from the to-be-rep-
licated original dataset of Dechamps et al. (2021, Studies 1 
to 3) was based on erroneous data. After the defective data 
points had been excluded, the correlation analysis yield-
ed strong evidence for the null hypothesis (BF01 = 49.48). 
Consequently, the a priori prediction was based solely on 
the experimenters’ expectations, and the present study 
involved a field experiment anecdotally exploring experi-
menters’ expectations on micro-PK correlations.

Although a BF10 > 10 in line with the prediction for 
the correlation effect was found in the present data at 
an early stage of the data collection process, further data 
acquisition yielded moderate evidence in favor of the null 
hypothesis. This renders the interpretation plausible that 
no experimenter effects were present in the actual study. 
Specifically, the authors’ stability assumption concerning 
the robustness of the effect was not satisfied. One could 
thus argue that strong and robust evidence for micro-PK 
effects cannot be produced solely by experimenters’ ex-
pectancies (see also Bierman, 1978). The long-standing 
debate (see Bierman, 1978; Kennedy & Taddonio, 1976; 
Varvoglis & Bancel, 2015) as to whether and to what de-
gree experimenter effects are significantly instrumental in 
micro-PK research at this point appears inclined toward 
the negative. This may be true, at least for the conscious 
expectations of Maier and Dechamps being present in that 
specific design and when focusing on the actual version of 
a micro-PK effect. It remains unclear whether this finding 
can be generalized to all experimenters, to unconscious 
expectations, and to the entire field of micro-PK research. 
In addition, the study presented here was not a priori de-
signed as a test of e-psi. This lack of a systematic, scientific 
testing of experimenters’ expectations reduces the infor-
mative value of the data in terms of providing evidence for 
or against e-psi to the level of an anecdotal report only.

With regard to unconscious expectations, the find-
ings may be more ambiguous. Maier and Dechamps ran 
several micro-PK studies in the past, and in the majority 
of these experiments they found a data pattern of initial 
strong evidence and later decline of the effect (Dechamps 
et al., 2021; Dechamps & Maier, 2019; Jakob et al., 2020). 
We may thus envisage an implicit conviction on their part 
that micro-PK effects would usually follow this pattern. 
The CoE analyses of the sequential BF addressed this pos-
sibility. Descriptively, the sequential BF of the correlation 
effect exactly mimicked such a change of evidence in the 
data. Bayesian analyses of the actual correlation effect 
reached strong evidence for the effect (BF10 > 10) and then 
declined. However, none of the CoE analyses was signifi-
cant—that is, the observed variation of the effect did not 
differ from random variations. This ruled out the possibility 
that unconscious experimenter expectation effects of this 
kind played a significant role in producing this data pat-
tern. Nonetheless, a statistical trend was found in two of 
the three analyses, with one of the two tests being very 
close to the 5% level. Moreover, the strength of the cor-
relation after the analysis of 1,000 participants closely 
resembled the expected effect size. This cast some doubt 
on the assertion that experimenter effects were truly ab-
sent in this study. Nevertheless, it may be safe to state 
that when the CoE results of this study are compared with 
those of past micro-PK studies conducted by our research 
team (Dechamps & Maier, 2019; Jakob et al., 2020), the 
extraordinary evidence of non-random changes in the se-
quential BFs of micro-PK data obtained in their research 
cannot be interpreted solely as e-psi but should be attrib-
uted to the participants’ level of stimulus observation at 
least to a substantial degree. The experimenters’ positive 
expectations might only additionally shape the micro-PK 
effect, making their research more successful (see also 
Parker & Millar, 2014) than if it were conducted by skep-
tics with negative expectations. Thus, facilitation or sup-
pression effects might occur, depending on the respective 
expectation (Broughton, 1979), but these might not fully 
explain the observed effects. Rabeyron (2020) recently 
argued that e-psi imposes a practical limit on the scien-
tific exploration of psi effects, making the determination 
of the effects’ precise nature and the location of these ef-
fects’ cause impossible (see also Broughton, 1979; Palmer, 
1997). Regarding the conscious and unconscious expec-
tations described above, our empirical data support this 
idea to some extent but also indicate that experimenters’ 
expectations of this nature do not themselves produce psi 
effects—at least in our micro-PK research. On a side note, 
any evidence for micro-PK effects found regardless of the 
nature of their origin would nevertheless demonstrate that 
the mind creates reality.
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Finally, the potential existence of a third form of the 
experimenter effect should be acknowledged. While writ-
ing up this discussion section, both authors retrospectively 
reflected on their overall attitudes toward e-psi. Their com-
mon belief was that e-psi effects simply played the mar-
ginal role of a moderating factor with small or negligible 
effect size; in other words, the data—as they are—were 
much appreciated by these authors. This attitude (or the 
Journal of Scientific Exploration’s readers’ attitudes, etc.; see 
Rabeyron, 2020) may have produced the effects described 
herein. If this were the case, individuals’ meta-level beliefs 
would have dramatic effects in psi research. The only pos-
sible escape from this dead-end scenario would be either 
to establish robust cynicism toward e-psi within the sci-
entific community to reduce the potential impact of such 
effects or to accept that data obtained from this research 
(and perhaps from all scientific research) to some extent 
simply reflect (universal) beliefs in how the world should 
work. 

At the end, some limitations of this study also have to 
be addressed. First, the unconscious processing of the sub-
liminal prime presentations was not tested across partici-
pants with a standard test of subliminal perception such as 
a signal detection task. In contrast, the subliminal prime 
presentations’ efficiency was only superficially explored by 
pre-testing the presentation mode in our research group 
and by our experiences with previous studies (Dechamps 
et al., 2021, Study 1 to 3). However, it was not considered 
crucial when some of the participants could identify the 
primes occasionally. In these potentially rare cases the 
positive picture was consciously pre-activated in the par-
ticipant’s mind and might have caused a similar tendency of 
approaching a positive target picture reality compared to a 
truly subliminal processing mode. Overall, we admit that a 
signal detection task performed after the micro-PK task to 
evaluate the unconscious processing of the primes would 
have provided a more stringent test. On the other hand, a 
pre-evaluation of the primes was considered sufficient for 
our goals and an inefficient subliminal priming procedure 
might not alternatively explain the null findings since this 
same procedure successfully revealed strong evidence for 
micro-PK in the past (Dechamps et al., 2021, Study 1). Sec-
ondly, the participants’ compliance with the instructions 
and their attentional focus on the task were not controlled. 
Since this micro-PK task consisted of a purely passive 
watching task, inattentiveness during participation might 
have occurred and could have deteriorated the micro-PK 
effect. Thirdly, the prime and target pictures used in our 
design were chosen based on experts’ ratings of valence 
only (see Dechamps et al., 2021) rather than using pictures 
from sets with normative ratings of valence and arousal. 
This suboptimal stimulus material could be another poten-

tial source for the null findings caused by confounding fac-
tors that counteract the valence effect.

In sum, our replication attempt of a standard micro-PK 
effect reported by Dechamps et al. (2021, Study 1) provided 
strong evidence for a null-effect in the present data. Also, 
in the present data and opposed to the present authors' 
prediction, moderate evidence for the null hypothesis was 
found with regard to a correlational micro-PK effect mir-
roring a similar null finding in the original data (Dechamps 
et al. (2021, Study 1 to 3). With regard to experimenter ef-
fects affecting the correlational micro-PK data, no or only 
minimal evidence for e-psi was found. The anecdotal na-
ture of this aspect of our study prohibits further specula-
tions regarding this question. Rather, future psi research 
should further explore the impact of e-psi on psi data in a 
more systematic way, within other areas of investigation 
and across different research teams (see Bierman & Jolij, 
2020) to assess the extent of e-psi contributions in these 
investigative fields.

Resources

The study’s preregistration, all digitally sharable mate-
rial with the exception of the stimulus material, for which 
the authors do not hold the rights to distribute, and the 
experimental data and analyses scripts, are openly acces-
sible at https://osf.io/tbha6.
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