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A Test of Reward Contingent Precall1

David J. Vernon

Canterbury Christ Church University

Abstract: Precall represents improved memory for material practiced after the recall test. Such 
behavior has been suggested to serve the needs/motives of the individual. However, attempts 
to examine this have met with limited success, possibly reflecting the value of the reward. The 
current pre-registered study took the original approach of identifying a motivating reward: a cash 
reward of £10. The main study then examined the effect of offering this reward contingent upon 
precall performance. I made two confirmatory predictions: first, that post recall practice would 
lead to greater precall. Second, that a contingent reward would elicit greater precall. A mixed 
design involved randomly allocating participants to either a reward/no-reward condition and 
presenting them with 20 arousing images, after which they were given a surprise recall task. Fol-
lowing this, a sub-set of the images was presented twice allowing participants to practice. Precall 
scores represented the number of correctly recalled images that were subsequently repeated, 
and baseline scores the number of correctly recalled images not repeated. Analyses showed pre-
call scores were significantly higher than baseline; however the contingent reward had no effect. 
This may indicate a Type I error or an anomalous precognitive effect. Hence, some speculative 
ideas are proposed in an attempt to account for the pattern of data. 
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Precall represents the supposed positive effect on memory recall that would occur for items that 
are practiced after the recall test. Though such an idea is both provocative and controversial (Cardeña, 
2015), there is some evidence to support it. For instance, Bem (2011) showed (Experiment 8 and 9) 
that practice on a sub-set of items produced a positive effect on recall performance for those items 
in a preceding memory task. However, attempts by others to produce similar effects have met with no 
success (see e.g., Galak, LeBouf, Nelson, & Simmons, 2012; Ritchie, Wiseman, & French, 2012; Vernon, 
2017).

Based on an early model put forward by Stanford (1974) it has been suggested that psi as a pro-
cess may work at an unconscious level to serve the needs or motives of the individual in an adaptive 
manner. The model itself contains a number of propositions that include the notion of a psi mediated 
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adaptive response and the idea that such effects may emerge “without a conscious effort” (Stanford, 
2015, p. 96), with research showing some support for these components (Bem, Tressoldi, Rabeyron, & 
Duggan, 2015; Radin & Pierce, 2015). However, here the focus is on what Stanford (2015) refers to as 
the incentive value of the reward as he has previously suggested that the strength of a psi based effect 
would be “directly and positively related to the importance” of any such motivational object or event 
(Stanford, 1974, p. 45). This led to the suggestion that providing a contingent reward, which could be 
seen as serving the needs and/or providing motivation to the individual in question, would enhance any 
psi-based effects (see Luke, Delanoy, & Sherwood, 2008). Indeed, early work suggested that the benefit 
of a positive experience could act as a reward, which in turn might help facilitate psi (Stanford et al., 
1976). However, more recent work examining the impact of a contingent reward on precall type effects 
has been less successful (see Luke & Morin, 2014; Luke, Roe, & Davison, 2008; Luke & Zychowicz, 2014). 

Nevertheless, the lack of a clear contingent reward effect may be because the type of reward of-
fered did not sufficiently serve the needs and/or motives of the individual (Bierman & Van Ditzhuyzen, 
2006). For instance, previous work has offered participants the opportunity to rate erotic images (Luke, 
Roe, et al., 2008) or rate the relative humor of cartoons (Luke & Zychowicz, 2014). The use of erotic 
images was suggested to appeal to the primal sex instinct and, though not made clear, it is possible 
that the use of humorous cartoons may positively influence the mood of the individual. However, it is 
not clear that such rewards really achieve their desired aims. For example, no assessment was made re-
garding participants’ perceptions of such rewards. Second, given the wide availability of erotic images, 
humorous cartoons, and other stimuli on the internet, it is no longer the case that access to such images 
is either difficult and/or would represent something unusual and therefore it is not clear that rating such 
images or cartoons would accurately represent a meaningful reward. Thus, it is possible that providing a 
contingent reward may facilitate the expression of a psi-based response but the specific reward would 
need to be perceived as such. Hence, rather than assume that erotic images or viewing a humorous 
cartoon would represent an underlying need and/or motivational reward, a pre-study survey was con-
ducted on-line to specifically ask participants what type of reward would motivate them. 

The on-line study was set up and delivered using Qualtrics software and a standard keyboard 
for entering responses. It involved asking participants to imagine themselves having the opportunity 
to take part in a lab based psychology experiment that would take approximately 25mins and to rank 
the reward options available in terms of what would most (1) to least motivate them (9). The 9 options 
listed, which were randomly ordered with each presentation, were: 

1. Course-based credits
2. The opportunity to view some erotic images
3. The opportunity to participate in another task
4. The opportunity to finish the experiment early and leave
5. A reward of £10
6. The knowledge that I’ve helped with a research project
7. The opportunity to view some humorous material
8. The opportunity to avoid seeing some negative images
9. A sweet reward such as chocolate or cake
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A total of 29 participants took part in the on-line survey, 27 females and 2 males, with a mean 
age of 21 years (SD = 1.19). These participants were opportunity sampled from the same population as 
those taking part in the main study and were assured that all responses given in the on-line survey were 
confidential and anonymous. The results can be seen in Table 1.  

Table 1
Percentage of People Choosing each of the Nine Options.

Choice Credits
Erotic 
images

Another 
task

Leave 
early £10 

Helping 
out

Humor 
material

Avoid 
negative

Chocolate / 
cake

1st 27.59 0.00 0.00 0.00 58.62 10.34 0.00 0.00 3.45

2nd 44.83 0.00 3.45 0.00 27.59 3.45 0.00 0.00 20.69

3rd 20.69 0.00 3.45 6.90 3.45 37.93 3.45 0.00 24.14

4th 3.45 3.45 20.69 10.34 3.45 20.69 31.03 0.00 6.90

5th 0.00 0.00 31.03 3.45 3.45 17.24 34.48 3.45 6.90

6th 3.45 6.90 3.45 41.38 0.00 6.90 17.24 13.79 6.90

7th 0.00 6.90 27.59 20.69 3.45 0.00 6.90 20.69 13.79

8th 0.00 3.45 3.45 13.79 0.00 3.45 6.90 55.17 13.79

9th 0.00 79.31 6.90 3.45 0.00 0.00 0.00 6.90 3.45

Interestingly, and perhaps unsurprisingly, the most popular option was a £10 reward (chosen by 
58.6%) followed by the chance to gain course credits (27.5%). Informatively the least popular option was 
the opportunity to view erotic images (79.3%), though this may have been influenced by the gender dis-
tribution of the sample, which, though biased in favor of females, is highly representative of a psycholo-
gy undergraduate cohort. Given the findings from this survey it would seem likely that the offer of a £10 
cash reward would be more of a motivator and serve the needs of the individual than the opportunity 
to view either erotic images or humorous material. Hence, the current study examined the effect of a 
contingent £10 cash reward on precall performance. The study examined two confirmatory hypotheses:

HA1 = Post recall practice of images will lead to greater recall of those images compared to those 
not practiced. 

HA2 = A contingent reward of £10 will lead to greater levels of precall compared to no reward

Method

This study was pre-registered at the Koestler Parapsychology Unit (ref#1026: http://www.koes-
tler-parapsychology.psy.ed.ac.uk/Documents/KPU_Registry_1026.pdf ) and a copy of the raw data up-
loaded to the site.  

Participants 

An a-priori power analysis used a combined average effect size of d = 0.305 (from Bem, 2011, 
Experiments 8 and 9), an alpha criterion of 0.05 (two-tailed), coupled with a test having the statistical 
power of 0.8. Using the formula from Howell (2013), a test with the power of 0.8 and an alpha of 0.05 
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(two-tailed) translates into a δ score of 2.80, which leads to a projected N of (2.80/0.305) 2 or 9.182 
equivalent to 84 participants. However, as there were 2 conditions (Contingent reward vs. No reward) 
and 4 sequences of image rotations (see Appendix A) to ensure an even distribution across these per-
mutations, a sample of 88 participants would be required. Hence, once this target was reached the ad-
vertisement for the study was removed and only those that had signed up between the target N being 
reached and the removal of the advert took part. This meant that a total of 99 participants eventually 
completed the study, 84 (85%) female and 15 (15%) male, with an age range of 18 to 55 years (Mean = 
20.1; SD = 7.1). All participants were opportunity sampled from the undergraduate psychology student 
population and all received course credit for participating in the study. Those randomly allocated to the 
reward condition were also offered an additional £10 cash reward contingent on their performance. 

Researchers

Three researchers were involved in conducting the study: The primary investigator (PI: DJV), who 
conceived of and designed the study, and two research assistants (RA1: TD and RA2: LN), who helped 
with participant recruitment and data processing. Their ages were 53, 36, and 56 years (Mean age = 
48.3; SD = 10.7) respectively. They identified themselves as operating and interacting with the partic-
ipants in a friendly manner. In terms of a-priori belief that the psi hypothesis would be supported, all 
three identified their level of belief as moderate, or 4 on a 5 point scale running from: 1-strong non-be-
lief, 2-moderate non-belief, 3-neutral, 4-moderate belief, 5-strong belief. 

Materials 

The experiment was conducted in a psychology lab using a Super RiteMaster computer tower in-
stalled with Windows 7 enterprise and an Intel® Core™2 Duo CPU processor with SuperLab 5.0 (Cedrus 
Corporation) presentation software. A diffuse star field image was used along with a 1-minute clip of 
new-age type music called Stargazing as a relaxation induction. The stimuli consisted of two main lists 
each containing 10 arousing images from the International Affective Picture Systems (IAPS) database 
(Lang, Bradley, & Cuthbert, 1997). One list contained positively arousing and the other negatively arous-
ing images. Although the images were matched for mean arousal level (Positive: 6.53; Negative: 6.23; 
t(18) = 1.51, p = 0.149), they differed significantly in terms of valence (Positive, 7.36; Negative, 2.32; 
t(18) = 29.27, p = 0.001). The 2 main lists were further divided to produce 8 sub-lists each containing 10 
images (5 positive and 5 negative) with each sub-list matched for mean valence and arousal levels. To 
record and assess participants’ belief in the paranormal/ESP the revised paranormal belief scale (Toba-
cyk, 2004) was also administered.

Design 

Participants were randomly allocated to one of two conditions in the study (Contingent reward 
vs. No reward). To reduce the opportunity of possible bias in allocating participants to a condition an 
experimental management system (Sona Systems see: https://canterburyccu.sona-systems.com/Default.
aspx?ReturnUrl=%2f) was used so that participants signed themselves up for the study and picked a 
time slot that suited them. Hence, neither the Research Assistant (RA) nor the Primary Investigator (PI) 
were involved in enrolling participants. Furthermore, the PI also created a list of participants to ensure 
an even distribution across the two conditions (Contingent reward vs. No reward) and stimulus list rota-
tions, with equal numbers of participants viewing each type of stimulus rotation (see Appendix A) from 
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1 to 99. The PI randomly allocated participants to this list in blocks of 16 using a random number gener-
ator (see, https://www.random.org/) to identify where in the block the first participant would be placed. 
For example, in the first block participant 1 was placed in position 13, which refers to the 3rd practice 
list in the no contingent reward condition (Study 4_Expt_P3). The second participant was then entered 
into position 14, which consisted of practice list 3 (P3) with a contingent reward (CR). This continued 
and when position 16 was filled the allocation rotated around to the first position until all positions in 
that block were filled. For example, if participant 4 was entered into position 16 participant 5 would be 
entered into position 1. For the second block of 16 the random number generator was again used to 
identify where in the block the first participant (in this instance participant 17) would be entered. This 
procedure continued until all participants had been allocated a condition. The RA then ran the partici-
pants in this sequence as they signed themselves up for the study. 

Procedure 

Consistent with previous work all participants were made aware that the experiment tested for 
ESP, although precisely how was not explained until they had completed the experiment. Each partici-
pant was tested individually in a quiet room. They began by reading through a general information sheet 
and completing a consent form. For those allocated to the contingent reward condition the instruction 
sheet had a £10 note clipped to it and informed them that if their ESP score was above chance they 
would immediately win the £10. No mention of the cash reward was made to those in the non-contin-
gent condition. After having read the information sheet participants completed a paper version of the 
Revised Paranormal Belief Scale (Tobacyk, 2004). All participants then faced a computer screen with the 
instructions “When you are ready to begin press any key.” Once they pressed a key on the keyboard they 
were told that they would be presented with an image of stars and hear some music and that the aim 
of this was to help them relax. Once again, they pressed a key to continue on to the image of a starfield 
along with the relaxing new-age type music, which played for 1 minute. At the end of this, another in-
struction screen appeared with the following message: “You will now be presented with a selection of 
both positive and negative images. Each image will remain on screen for 3.5 seconds. Please attend to 
the images.” The instructions ended by stating that participants should press any key to begin. Once a 
key was pressed the computer presented all 20 arousing images in a random sequence. Each image was 
shown on screen for 3500ms along with its identifying label in font Ariel size 36pt. 

Once all images had been shown a surprise recall instruction screen appeared saying “Your task now 
is to recall as many of the images you have just seen and write their names down on the sheet provided. 
You have 3 minutes to do this. You can write them in any order and spelling doesn’t matter.” Those allo-
cated to the Contingent reward condition were also told that “If their ESP performance was above chance 
they would immediately win the £10 cash reward.” Participants were then given 3 minutes to complete 
this section of the task. At the end of the 3 minutes the computer sounded a tone and instructed the 
participant to stop writing and hand their response sheet to the experimenter. During the experiment the 
experimenter calculated each participant’s precall score as the number of images that would be repeated 
that were recalled compared to the number of images that were not repeated. For those in the Contingent 
reward condition if their recall of the repeated images was higher than those not repeated the participant 
would win the cash reward. If the precall score was either the same as or lower than the score for non-re-
peated images they would not win the reward. After handing the recall response sheet to the RA for cod-
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ing, participants looked back at the computer screen for the next set of instructions telling them that they 
would now see a subset of images from the list just seen and that each image would remain on screen for 
3.5 seconds and they should attend to the images. Participants simply pressed a key to move through this 
stage during which a practice list of 10 images (5 positive and 5 negative) was presented one at a time as 
before. After this participants were asked to recall the 10 images just seen by writing down their names on 
the sheet provided and handing it to the experimenter. They were given 2 minutes to do this and at the 
end of this time the computer sounded a prompt and instructed them to stop writing and hand their re-
sponse sheet to the experimenter. The same 10 images were then shown again followed by another recall 
test. Once the post-recall practice phase has been completed all participants were asked to complete two 
5-point Likert scale questions asking them how motivated they were to complete the task (1 = strongly 
motivated to 5 = strongly unmotivated) and how pleasant they found the task overall (1 =very pleasant 
to 5 = very unpleasant). Finally, participants were given a debrief information sheet explaining the aims of 
the study and providing contact details of the Principal Investigator (PI) should they wish to obtain more 
information. Those in the Contingent reward condition who won the reward received it immediately. Full 
University Faculty ethics approval was obtained for this study (Ref: 16/SAS/313C).

Analysis 

Prior to analysis, the distribution of the data was examined using standard histograms overlapped 
with normal distribution curves and skewness and kurtosis values noted to ensure that any variability in 
the data was within tolerable limits (i.e., values <1). Potential differences in precall and baseline scores 
within and between participants were examined using repeated measures and independent measures 
t tests respectively. For the independent samples t tests, Levene’s test for equality of variances was 
also used to ensure homogeneity of variance. These statistical tests employed a conservative 2-tailed 
approach to allow for the possibility that post-recall repetition of the images could impair recall perfor-
mance (see Ritchie et al., 2012). The criterion for significance was p< .05 (two-tailed), and 95% confi-
dence intervals and Cohen’s effect sizes were also estimated.

Results

Ninety-nine participants were each exposed to 20 images, creating a total of 1980 trials. Of these, 
there were 162 (8%) trials that required additional consideration by two coders, masked to the aims of 
the study, due to spelling and/or grammar issues. The two coders who examined these items agreed 
100% on the outcome of 161 (99%) of the responses. The 1 (1%) trial where no agreement was reached 
was excluded from the analysis. There were also 21 (1%) intrusions that did not refer to any of the 
images seen but were invariably semantically related (e.g., climber, death, snow) and these were also 
excluded from the analysis. Furthermore, repetitions were not counted as intrusions, just ignored, as 
the primary focus was whether the participant recalled the image and not necessarily the correct word.  

Recall accuracy was coded as the number of images correctly recalled out of 20. The Precall score 
represents the number of correctly recalled images (from a total of 10) that were subsequently repeated 
and the Baseline score represent the number of correctly recalled images that were not repeated. The 
Precall and Baseline scores for the positive and negatively valenced images can be seen in Table 2. 

REWARD CONTINGENT PRECALL
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Table 2
Precall and Baseline Scores for Positive, Negative, and for all Images Combined

Positive Negative Total

Mean SD Mean SD Mean SD

Precall 2.35 1.19 3.42 1.06 5.77 1.74

Baseline 2.13 0.99 3.12 1.11 5.24 1.58

The first confirmatory hypothesis tested whether participants’ Precall score would be greater than 
their Baseline score. A repeated measures t test comparing Precall to Baseline scores showed that the 
level of accuracy for the Precall condition was significantly higher than the Baseline condition (respective 
means: 5.77 vs. 5.24), t(98) = 2.352, p = 0.021, 95% CI (0.0836, 0.987), d = 0.32. The second confirmatory 
hypothesis tested whether participant’s Precall score was greater in the Contingent reward condition than 
in the No reward condition. An independent samples t-test showed no difference in precall between the 
two conditions, (respective means: 5.68 vs. 5.87), t(97) = 0.562, p = 0.575, 95% CI (-0.499, 0.894), d = 0.11.

Exploratory analyses showed a nonsignificant correlation between Precall and Baseline scores, 
r(99) = 0.075, p = 0.460. Post-hoc comparisons (using a Bonferroni correction) were made between the 
positive and negative images in both the Precall and Baseline conditions. For the Precall condition, par-
ticipants precalled more negative than positive images (respective means: 3.42 vs. 2.35), t(98) = 7.304, 
p = 0.001, 95% CI (0.779, 1.361),    d = 0.47. The same pattern was evident in the Baseline condition 
with participants recalling more negative than positive images (respective means: 3.12 vs. 2.13), t(98) = 
6.947, p = 0.001, 95% CI (0.707, 1.272), d = 0.47.

Comparisons of mean motivation levels (1 = strongly motivated to 5 = strongly unmotivated) and 
pleasantness ratings (1=very pleasant to 5 = very unpleasant) between the Reward and No reward con-
ditions showed no significant differences (see Table 3, all ps >0.14).

Table 3
Reported Motivation and Pleasantness for Reward and No Reward

Contingent Reward No Reward

Mean SD Mean SD

How motivated 1.62 0.87 1.87 0.85

How pleasant 2.58 1.41 2.87 1.25

Finally, examination of possible associations between Precall performance and participant belief 
in paranormal were conducted (see Table 4). These correlations showed a positive, though not consist-
ent, relation between precall scores and psi, witchcraft, spiritualism and belief in extraordinary life forms, 
with a marginal correlation for psi. Interestingly, there was no relationship between precall scores and 
belief in precognition. 
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Table 4
Correlations for Total Precall Score and the Seven Sub-scales of the RPBS

r p

Traditional Religious Belief .060 .55

Psi .186 .06

Witchcraft .214 .03*

Superstition .056 .58

Spiritualism .205 .04*

Extraordinary Life Form .229 .02*

Precognition .127 .21

* p< .05 (two-tailed)

Discussion

The data show a clear anomalous effect with participants recalling more of the images that would 
be repeated in the future. However, offering a contingent cash reward of £10 did not influence precall 
scores. There was no clear association between precall scores and baseline recall scores, although in 
both conditions participants recalled more negative than positive images. There was no difference in 
motivation level or pleasantness ratings between those offered and not offered a reward. Finally, there 
was some evidence of a positive relation between belief in the paranormal and precall performance.

That an anomalous precall effect was evident in the data could be interpreted simply as a Type 
I error. It is important to recognize that science does not deal in certainties but relies on statistics to 
make inferences about the state of the world. When doing this there are two possibilities: that there is 
in reality no effect in the population and the result is simply noise in the data, or a Type I error, or that 
there is in reality an effect in the population (Field, 2013). It is not possible to know with certainty which 
of these two options is true. Only with ongoing research and replicated and consistent effects over time 
and with multiple samples does the level of trust in such findings improve. Hence, the findings reported 
here should be viewed as providing one piece of the puzzle in helping to understand the possible nature 
of such anomalous effects.

The anomalous precall effect is however consistent with the positive findings of others who have 
also reported anomalous precognitive effects (Bem, 2011; Maier et al., 2014; Subbotsky, 2013; Vernon, 
2015). Such findings are suggestive that something out of the ordinary is going on and that it may be 
possible for a future event to influence a present event and/or behavior. Interestingly, the lack of any 
association between precall and baseline recall scores suggests that the two processes may be mediat-
ed by distinct underlying neural processes. However, it should be noted that this is a speculative pos-
sibility and in this instance is reliant on a null result and as such remains the domain of future research 
to explore. Furthermore, it is conceptually interesting to note that the current study elicited an effect 
using what Bem et al. (2015, p. 8) refer to as a slow-thinking protocol, which they suggest may produce 
a lower success rate than fast-thinking protocols. However, the success of the current paradigm may be 
due to the length of time given to initially recall the target material. Here, participants were only given 
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3 minutes to recall as many of the images as they could in any order. Although others have either failed 
to clearly specify an amount of time (e.g., Baruss & Rabier, 2014; Bem, 2011), or allowed participants up 
to 5 minutes (e.g., Ritchie et al., 2012; Subbotsky, 2013), allowing participants more time might increase 
the possibility of unhelpful conscious cognitive processes interfering and/or inhibiting psi based effects. 
Such an idea would fit with the findings from Bem et al. (2015) suggesting more robust precognitive 
effects may be elicited with what they consider to be fast-thinking protocols. However, this raises the 
point that the distinction between fast and slow is somewhat arbitrary and is confounded with implicit 
and explicit processes. As such, this may be something that future research could helpfully tease apart. 
Alternatively, it could be due to the fact that the current study used emotive images whereas much of 
the previous research that failed to elicit a clear effect is based on the recall of words (e.g., Baruss & Ra-
bier, 2014; Ritchie et al., 2012; Subbotsky, 2013). 

The fact that both precall and baseline scores were better for negative than positive images is con-
sistent with both mainstream literature (e.g., Kensinger, 2007) and psi-based research (Lobach, 2009). 
A suggestion put forward to account for this pattern is that stimuli that elicit stronger feelings and/or 
reactions may be better suited to eliciting psi based behaviors (e.g., Radin, 2004). Hence, future research 
may find it more productive to include or rely on stimuli that produce strong physiological reactions.

Given the proposal by Palmer and Miller (2015) that the primary investigator is often a good pre-
dictor of the outcome of psi based research, it is worth reflecting for a moment on whether the attitudes 
of those conducting the research in this instance could be responsible for the outcome. Although all 
three of the researchers who took part in and conducted this study would classify their a-prior belief 
as moderate, it would be more accurate to refer to this as an open-minded expectation rather than a 
set level of belief per se. We remained open-minded to the possibility of psi-based behaviors, but were 
more inclined to follow the data than rely on rhetoric and argument. Given this, it is possible that the 
attitudes and/or beliefs of the researchers could have influenced the outcome, but only in the sense that 
all things are “possible.” If the outcome of this study were in any meaningful way influenced by such pro-
cesses then one would expect the outcome to more closely reflect the experimenters’ expectations. In 
this instance, the contingent reward should have enhanced the precall effect, but this was not the case. 
Hence, although it is not possible to state with any degree of certainty that the attitudes and expecta-
tions of the researchers did not influence the outcome, given that the findings do not fully reflect their 
initial expectations such influences alone are unlikely to account for the pattern of the data.

The significant precall effect reported here also raises some further issues. First is the issue of 
whether the precall effect is reliant on feedback or not. Second, given that a reward did not influence 
precall performance it could be suggested that offering a reward does not help to elicit psi type behav-
iors. Finally, some consideration is given to how such an effect may be accounted for theoretically.

There is discussion in the general precognitive literature that feedback concerning the relevant tar-
get material may be important for precognition to occur (Marwaha & May, 2016). The idea here is that 
the precall effect could be based on the feedback provided post-testing rather than the future event 
itself. There is some support for the notion that providing feedback can help with precognitive perfor-
mance (Honorton & Ferrari, 1989; Steinkamp, Milton, & Morris, 1998). However, in the current study 
no specific feedback regarding precall performance was given to the participants either during or after 
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the study. Although it was the case that those in the contingent reward condition would have received 
a reward following their performance, if it was above chance, they would not know to what extent this 
was reliant on recalling any of the specific target images. Hence, such feedback could at best be viewed 
as generic and given that the contingent reward did not influence performance this would seem to sug-
gest that feedback, in this instance, is not essential for precall to occur. Such a finding, although useful 
in helping to delineate the potential processes underlying precall performance, is not unique as others 
have also found clear precall effects without including a feedback component (Bem, 2011). 

In terms of contingent reward there are anecdotal reports of rewards leading to more robust psi 
effects (Franklin & Schooler, 2011; Targ, 2012), though others have maintained that a more intrinsic lev-
el of motivation is more effective (Haraldsson, 1970). Furthermore, the model put forward by Stanford 
(1974) has been taken to suggest that psi based behaviors would be directly influenced by the relative 
importance, or reward to the individual. However, in this instance offering a £10 cash reward had no 
effect. Such a pattern suggests a number of plausible possibilities. First, and most obvious, is the idea 
that offering a contingent based reward does not influence the strength of any psi-based effects. Such 
an idea would be consistent with the findings of others who have found that offering a reward has no 
impact on psi performance (Luke, Roe & Davison, 2008; Luke & Morin, 2014; Luke & Zychowicz, 2014). 
A second possibility is that offering a reward could in fact reduce the level of intrinsic motivation of the 
individual, which in turn may reduce and/or inhibit the emergence of any psi-type behaviors. Such an 
idea would be consistent with mainstream research showing that external rewards can indeed reduce 
intrinsic motivation (Deci, Koestner, & Ryan, 1999). However, if this were the case then one would ex-
pect to see reduced levels of motivation for those offered a reward compared to those not offered any 
reward. As can be seen from the data presented in Table 3 this is clearly not the case. However, it should 
be noted that participant motivation in this instance was only assessed using a single item question. Al-
though participants completed this anonymously it is possible that they might have not fully understood 
the question and/or that the question did not provide a full and accurate measure of their motivation. 
So, the idea that the reward had no influence on motivation is speculative and needs to be interpreted 
with caution. This could be something that future research can address directly using a standardized 
motivation scale such as the Situational Motivation Scale (Guay, Vallerand, & Blanchard, 2000). A further 
plausible though speculative alternative is that the participants in the study may not have believed that 
the reward was real. This possibility came to light during the debriefing process when some participants 
spontaneously mentioned that they thought the reward was part of a deception. Familiarity with lab 
based research makes it all too easy to forget how those who are naïve or simply inexperienced may 
view such procedures and what they do or do not believe is the real focus of the study. Unfortunately, 
participants were not asked whether they thought the reward was real or not; it is possible that some 
might not have believed in the reward and hence it might not have motivated them. Such an idea high-
lights the necessity for a deliberate effort to be made as part of the debriefing procedure to invite such 
disclosures from participants regarding their concerns about the study including any suspicions. Effec-
tive use of the post-experimental interview represents a key opportunity to help improve future work 
(Aronson, Ellsworth, Carlsmith, & Gonzales, 1989).

Theoretically, from a physics perspective, as counterintuitive as it may seem, all fundamental 
questions in physics are time symmetric. That is, they admit and allow both time-forward and time-re-
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verse formulations (Sheehan & Ibison, 2011). Hence, precognition is both allowed and possible. In-
triguingly, Taylor (2014) has suggested that the notion of precall or precognition would be consistent 
with a block universe account, which suggests that information transfer may be influenced by the 
phase synchrony of the brain states at the two times. That is, a resonance may occur between the 
spatiotemporal neuronal network that encodes the original stimuli and the one that is used to recall 
it at a later date. The assumption is that this overlap, or match, in neural network patterns leads to a 
greater coherence, which in turn could produce a greater activation of the original network leading 
to a greater level of recall. The greater level of resonance between the neural network of the present 
and the future is proposed as the basis for improved recall in the here and now. In essence, the infor-
mation is transferred from the future brain to the present brain of the same person. Such a proposal is 
necessarily speculative given our current understanding of such phenomena and the nature of time in 
general. It is interesting to note that recent research examining the neural connectivity of parent-child 
dyads has shown associations between the level of neural connectivity and complex emotions of both 
parent and child (Lee, Miernicki, & Telaer, 2017). Furthermore, although the proposal that neural 
phase synchrony over time may mediate precall effects is necessarily speculative it does at least offer 
a potential mechanism that can be tested. 

Finally, that there was some evidence of a positive association between belief in ESP and precall 
performance is interesting but not new (Palmer, 1971). What was of interest here was that the pat-
tern was not consistent across the various domains as measured by the RPBS (Tobacyk, 2004), and in 
particular that there was no association between belief in precognition and precall performance. This 
would suggest that, if belief is in any way driving the effect it is based more on an overall generic belief 
rather than a specific belief in a particular aspect of ESP. 

In conclusion, this study shows evidence of an anomalous precall effect that may be either a Type 
I error or a “real” anomalous effect. If real, it does not seem to be reliant on feedback concerning target 
material and may be mediated by processes distinct from those supporting normal recall. That the offer 
of a contingent reward did not influence precall performance suggests that such rewards do not influence 
psi-based behaviors. However, before such a view is accepted it would need to be made clear during the 
experiment that the reward was real. Furthermore, the precall effect could be accounted for in terms of 
resonant neural synchrony occurring at the two time periods. Finally, the association between belief in ESP 
and precall performance suggests that generic belief in ESP events/behaviors may be sufficient. 
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Appendix A

The 8 sub-lists (consisting of 4 practice lists and 4 no-practice baseline lists).

Practice 1 Valence Arousal No practice baseline Valence Arousal 

War 2.62 6.21 Skydivers 7.57 7.27

Gun 2.17 6.9 Pilot 7.02 6.14

Grave 1.63 6.2 Gymnast 7.74 6.14

Suicide 2.19 6.24 RollerCoaster 7.2 6.68

Solider 2.81 6.04 Money 7.91 6.44

Astronaut 7.35 6.02 Toilet 2.26 5.28
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Hiker 7.03 6.55 Police 2.91 6.28

Skier 7.33 7.35 Ship 2.48 6.46

Sailing 7.73 6.65 Accident 2.06 6.2

HangGlider 6.71 6.09 Fire 2.04 6.52

Mean 4.76 6.43 Mean 4.92 6.34

Practice 2 Valence Arousal No practice baseline Valence Arousal 

Skydivers 7.57 7.27 War 2.62 6.21

Pilot 7.02 6.14 Gun 2.17 6.9

Gymnast 7.74 6.14 Grave 1.63 6.2

RollerCoaster 7.2 6.68 Suicide 2.19 6.24

Money 7.91 6.44 Solider 2.81 6.04

Toilet 2.26 5.28 Astronaut 7.35 6.02

Police 2.91 6.28 Hiker 7.03 6.55

Ship 2.48 6.46 Skier 7.33 7.35

Accident 2.06 6.2 Sailing 7.73 6.65

Fire 2.04 6.52 HangGlider 6.71 6.09

Mean 4.92 6.34 Mean 4.76 6.43

Practice 3 Valence Arousal No practice baseline Valence Arousal 

Sailing 7.73 6.65 Hiker 7.03 6.55

HangGlider 6.71 6.09 Skier 7.33 7.35

Skydivers 7.57 7.27 Astronaut 7.35 6.02

Pilot 7.02 6.14 RollerCoaster 7.2 6.68

Gymnast 7.74 6.14 Money 7.91 6.44

Suicide 2.19 6.24 Gun 2.17 6.9

Solider 2.81 6.04 Grave 1.63 6.2

Toilet 2.26 5.28 War 2.62 6.21

Police 2.91 6.28 Accident 2.06 6.2

Ship 2.48 6.46 Fire 2.04 6.52

Mean 4.94 6.26 Mean 4.73 6.51

Practice 4 Valence Arousal No practice baseline Valence Arousal 

Astronaut 7.35 6.02 Pilot 7.02 6.14

Hiker 7.03 6.55 Gymnast 7.74 6.14

Skier 7.33 7.35 Sailing 7.73 6.65

RollerCoaster 7.2 6.68 HangGlider 6.71 6.09

Money 7.91 6.44 Skydivers 7.57 7.27

War 2.62 6.21 Suicide 2.19 6.24

Gun 2.17 6.9 Solider 2.81 6.04

Grave 1.63 6.2 Toilet 2.26 5.28

Accident 2.06 6.2 Police 2.91 6.28

Fire 2.04 6.52 Ship 2.48 6.46

Mean 4.73 6.51 Mean 4.94 6.26
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Un Test de Pré-call avec une Récompense Contingente

Le pré-call représente une amélioration des souvenirs pour un matériel après un test de rappel. Il 
a été suggéré qu’un tel comportement servait les besoins / les motivations de l’individu. Toutefois, les 
tentatives pour l’examiner ont rencontré peu de succès, reflétant possiblement la valeur de la récom-
pense. La présente étude pré-enregistrée a pris l’approche originale d’identifier une récompense moti-
vante : un paiement cash de 10 £. L’étude principale a donc examiné l’effet induit par cette récompense 
contingente offerte après la performance de pré-call. Deux prédictions confirmatoires ont été faites : 
d’abord, que la pratique après le rappel allait mener à un meilleur pré-call ; ensuite, qu’une récompense 
contingente allait produire un meilleur pré-call. Un protocole avec des mesures répétées mettait les 
participants devant 20 images stimulantes présentées aléatoirement, après quoi ils recevaient, à leur 
surprise, une tâche de rappel. Après cela, un sous-ensemble des images était présenté deux fois, ce qui 
leur permettait de s’entraîner. Les scores de pré-call représentaient le nombre d’images correctement 
rappelées qui étaient subséquemment répétées et les scores de base le nombre d’images correcte-
ment rappelées qui n’étaient pas répétées. Les analyses ont montré que les scores de pré-call étaient 
significativement plus élevés que ceux de la ligne de base, toutefois la récompense contingente n’a eu 
aucun effet. Cela pourrait indiquer une erreur de Type I ou un effet précognitif anomal. Par conséquent, 
quelques idées spéculatives sont proposées dans une tentative pour rendre compte de la structure des 
données obtenues.

Ein Belohnungstest abhängig von der Voraussage

Voraussage (Precall) stellt eine verbesserte Gedächtnisleistung für Material dar, das nach dem Er-
innerungstest geboten wird. Ein solches Verhalten wurde vorgeschlagen, um den Bedürfnissen/Motiven 
des Individuums gerecht zu werden. BisherigenVersuchen, dies zu überprüfen, war nur begrenzter Erfolg 
beschieden, möglicherweise abhängig vom Wert der Belohnung. Die vorliegende vorher registrierte 
Studie verfolgte den ursprünglichen Zugang zur Identifkation einer motivierenden Belohnung: einen 
Barbetrag von £10. Die Hauptstudie überprüfte dann, wie sich die Belohnung in Abhängigkeit von der 
Voraussageleistung auswirkte. Zwei überprüfbare Voraussagen wurden getroffen: erstens, dass die na-
chfolgende Erinnerungsübung zu vermehrtem Precall führt. Zweitens, dass eine kontingente Belohnung 
einen größeren Precall nach sich zieht. In einem Messwiederholungsdesign wurden Teilnehmern zufäl-
lig 20 stimulierende Bilder gezeigt, nach denen ihnen eine überraschende Erinnerungsaufgabe gebo-
ten wurde. Danach wurde ihnen zweimal eine Untergruppe von Bildern geboten, mit denen sie sich 
vertraut machen konnten. Den Precall-Treffern entsprach die Anzahl der korrekt erinnerten Bilder, die 
anschließend wiederholt wurde, und den Baseline-Treffern die Anzahl der korrekt erinnerten Bildern, 
die nicht wiederholt wurden. Die Analyse ergab, dass die Precall-Treffer signifikant über der Baseline 
lagen, die kontingente Belohnung jedoch keinen Effekt zeigte. Dies könnte auf einenFehler Erster Art 
hinweisen oder auf einen anomalen präkognitiven Effekt. Von daher werden einige spekulative Ideen 
vorgeschlagen beim Versuch, die Muster in den Daten zu erklären.
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Una Prueba de Prerecuerdo con una Recompensa Contingente

El prerecuerdo representa una memoria mejorada para material practicado después de la prueba 
de recuerdo. Se ha sugerido que tal comportamiento se conforma a las necesidades/motivos del indi-
viduo. Sin embargo, los intentos de examinar esto han tenido un éxito limitado, posiblemente reflejan-
do el valor de la recompensa. Este estudio pre-registrado tomó el enfoque original de identificar una 
recompensa motivadora: una recompensa en efectivo de £10. El estudio examinó el efecto de ofrecer 
esta recompensa contingente al rendimiento de prerecuerdo. Hice dos predicciones confirmatorias: 
primero, que la práctica posterior a la exposición a los estimulos llevaría a más prerecuerdo. Segundo, 
que una recompensa contingente aumentaría el prerecuerdo. Utilicé un diseño de medidas repetidas 
presentando a los participantes aleatoriamente 20 imágenes excitantes, tras lo cual se les asignó una 
tarea de recuerdo sorpresa. Después de esto, les presenté un subconjunto de las imágenes dos veces 
para que practicaran. Los puntajes de prerecuerdo representaron la cantidad de imágenes recordadas 
correctamente y repetidas posteriormente y la línea de base representó la cantidad de imágenes re-
cuperadas correctamente pero no repetidas. El análisis mostró que los puntajes de prerecuerdo fueron 
significativamente más altos que el valor inicial, sin embargo la recompensa contingente no tuvo efecto. 
Esto puede indicar un error tipo 1 o un efecto precognitivo anómalo. Por lo tanto, propongo algunas 
ideas especulativas para explicar el patrón de datos.
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