
 

 Other Methodology Articles 
 

21 
 

CAN PARAPSYCHOLOGY MOVE BEYOND THE CONTROVERSIES 
OF RETROSPECTIVE META-ANALYSES? 

By J. E. Kennedy 

(Original publication and copyright: Journal of Parapsychology, 2013, Volume 77, pages 21-35) 

ABSTRACT: Retrospective meta-analyses are post hoc analyses that have not been effective at resolving scientific 
controversies, particularly when based on substantially underpowered experiments. Evaluations of moderating factors, 
including study flaws, small-study effects, and other sources of heterogeneity, do not neutralize confounding as in a 
well-designed experiment and cannot fully compensate for weaknesses in the original experiments. A group of well- 
designed experiments with adequate power and reliable results is needed for convincing evidence for a controversial 
effect. The widely recommended standard for experimental research is adequate power to obtain significant results 
on at least 80% of confirmatory experiments. Meta-analyses in parapsychology typically have found that 20% to 33% 
of studies with good methodology obtained significant results. Power analysis during experimental design is needed 
to achieve much better replication rates. Meta-analyses of RNG studies have consistently found that z value does not 
increase with sample size—which is contrary to statistical theory and has been and will be interpreted as an indication 
of methodological problems. This anomalous property and other sources of heterogeneity for parapsychological 
results must be addressed. Challenging topics such as experimenter effects, goal-oriented psi, and capricious psi- 
missing can no longer be ignored in research syntheses. 
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The field of parapsychology remains highly controversial and has not obtained the degree of 
acceptance and support that is needed. For the past 25 years, meta-analyses have been the foundation for 
the debates about the evidence for psi. This article focuses on the questions why have the meta-analyses 
been controversial and what can be done to move beyond these controversies? 

Although the issues described here manifest in meta-analyses, the discussion covers much more 
than meta-analyses. Some of the key issues originate with the methodology and findings in the original 
experiments and must be addressed by appropriate new experiments. Also, alternative strategies for 
research synthesis may avoid some of the controversies associated with meta-analysis. Most of the final 
recommendations here do not involve meta-analysis. 

The topics covered can be categorized as (a) intrinsic limitations of meta-analysis, (b) unfortunate 
experimental practices in parapsychological research, (c) problematic properties of the experimental 
findings in parapsychology, and (d) unfortunate meta-analysis practices in parapsychology. The combina- 
tion of these factors has made parapsychological meta-analyses controversial. These categories interact, 
which requires that the same or similar topics are sometimes discussed under multiple categories. 

This article does not attempt to comprehensively discuss all aspects of every issue. Some of the 
topics are controversial. The purpose here is to describe enough of the differing opinions to indicate 
practices that are not convincing if challenged. 

Intrinsic Limitations of Meta-Analyses 
The advent of meta-analysis in parapsychology in the 1980s was greeted with great enthusiasm. 

Small studies could be integrated to provide quantitative evidence for an effect and to evaluate potential 
moderating factors. Rosenthal (1986) and Utts (1986, 1991) argued that effect size was a more appropriate 
measure of replication than statistical significance. The usual practice of ignoring power analysis when 
designing experiments appeared to have good justification. Large studies were not needed. Meta-analysis 
was considered to provide the definitive evaluation of a line of research and to provide compelling evidence 
for psi. Broughton (1991) described meta-analysis as a “controversy killer.” 

However, this early optimism was not realized in practice. After noting cases when meta-analysis has 
been applied to controversial topics in psychology, Ferguson and Heene (2012) recently commented: 
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[W]e have seldom seen a meta-analysis resolve a controversial debate in a field. ... [W]e observe 
that the notion that meta-analyses are arbiters of data-driven debates does not appear to hold true. 
... [M]eta-analyses may be used in such debates to essentially confound the process of replication 
and falsification. ... [F]ocusing on the average effect size may be used to, in effect, brush the issue 
of failed replication under the theoretical rug ... (p. 558). 

The controversial debates noted in the article did not include parapsychology, but the comments aptly 
describe the experience with meta-analysis in parapsychology. 

The limitations of meta-analyses were also apparent in medical research. Inconsistent or contradicto- 
ry conclusions had been reached in different meta-analyses of the same database (Bailar, 1997). The statistical 
book most frequently used at a pharmaceutical company I recently worked with said the following: 

Our inclusion of [meta-analysis] in a chapter on exploratory analyses is an indication of our belief 
that the importance of meta-analysis lies mainly in exploration, not confirmation. In settling 
therapeutic issues, a meta-analysis is a poor substitute for one large well-conducted trial. In 
particular, the expectation that a meta-analysis will be done does not justify designing studies that 
are too small to detect realistic differences with adequate power. (Green, Benedetti, & Crowley, 
2003, p.231) 

Ioannidis (2005) reached similar conclusions after developing methods for quantitative comparison 
of the “positive predictive value” PPV for different research methods. For adequately powered randomized 
experiments with little bias, he estimated the PPV to be .85. For meta-analyses of underpowered studies, 
the estimated PPV was .41, about half the PPV for a well-designed experiment. Similarly, evidence in 
pharmaceutical research is based on well-conducted experiments with adequate statistical power and 
reliable hypothesis tests (Food and Drug Administration, 1998). Retrospective meta-analyses cannot 
substitute for these well-designed, adequately powered experiments. 

Several factors contribute to the limitations of meta-analyses. Some of the limitations have been 
discussed previously in parapsychological writings (Kennedy, 2004; Murray, 2011). 

Many Choices for Post Hoc Analyses 

Retrospective meta-analysis is a form of post hoc analysis. Like other types of post hoc analyses, 
meta-analysis involves many methodological decisions, including about statistical methods, study selection 
criteria, data trimming, data transformations, study quality ratings, and moderating factors. Many decisions 
do not have clear right and wrong answers. Different choices can result in different outcomes—which 
causes ambiguity and opportunity for selecting a preferred outcome. 

The effects of different methodological decisions can be striking. For example, Bösch, Steinkamp, 
and Boller (2006a) describe some methodological differences between two meta-analyses by Radin on PK 
with electronic random number generators (RNGs; Radin, 1997; Radin & Nelson, 1989). The second meta- 
analysis reported an overall effect size that was much larger than in the previous analysis. 

The increase has two sources. First, Radin removed the 258 PEAR laboratory studies included in 
the first meta-analysis (without discussing why), and second, he presented simple mean values 
instead of weighted means as presented 10 years earlier. The use of simple mean values in meta- 
analyses is generally discredited ... because it does not reflect the more accurate estimates of effect 
size provided by larger studies. In the case of the data in Radin’s book, the difference between 
computing an overall effect size using mean values and using weighted mean values is dramatic. 
The removal of the PEAR laboratory studies effectively increased the impact of other small studies 
that had very large effect sizes. (Bösch, Steinkamp, and Boller, 2006a, p. 501) 

The wide range of possible outcomes is also indicated by the RNG meta-analysis reported by Bösch, 
Steinkamp, and Boller (2006a). The overall outcome could be either significantly positive or significantly
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negative (psi-missing), depending on whether a fixed-effects or random-effects model was used and whether 
the three largest studies were excluded as outliers. 

As another example, the meta-analysis by Milton and Wiseman (1999) did not find significant 
evidence for psi, and was widely criticized for using cutoff criteria that excluded a highly significant study 
by Dalton (1997a). The subsequent meta-analysis by Storm, Tressoldi, and Di Risio (2010a) considered the 
Dalton study an outlier and excluded it from the analyses. However, other studies that had similar or larger 
effect sizes were not excluded. 

For a typical retrospective meta-analysis, critics of the findings usually can easily find methodological 
decisions to challenge. These debates derive from the post hoc nature of meta-analysis and the associated 
potential for bias. The result has been endless controversies about meta-analysis methodology and findings 
in parapsychology (Bösch, Steinkamp, & Boller, 2006a, 2006b; Hyman, 2010; Radin, Nelson, Dobyns, & 
Houtkooper, 2006; Schmeidler & Edge, 1999; Storm, 2000; Storm, Tressoldi, & Di Risio, 2010a, 2010b). 
Like other types of post hoc analyses, meta-analysis can have value, but has limited effectiveness for resolving 
scientific controversies. 

The Observational Nature of Moderating Factors 

The evaluation of moderating factors in meta-analysis is observational or correlational analysis that 
does not neutralize confounding factors as in a well-designed experiment (Cooper & Hedges, 2009). For 
example, an evaluation of experimenter differences in a meta-analysis will typically be confounded by the 
experimenters’ testing different pools of participants in different studies. Any differences could be due to 
the participants rather than the experimenters. Convincing evidence for experimenter differences must 
be based on planned experimental comparisons with different experimenters using the same pool of 
participants and same testing methods. In properly designed experiments, the independent or predictor 
variables are manipulated to eliminate confounding. Observational data do not have these experimental 
controls for confounding. 

Meta-analysis methodologists now recognize that convincing conclusions about causality can come 
only from properly designed experiments, that is, study-generated evidence rather than synthesis-generated 
evidence (e.g., Cooper & Hedges, 2009). Synthesis-generated evidence “help[s] ensure that the next wave 
of primary research is sent off in the most illuminating direction” (Cooper & Hedges, 2009, p. 564). 

The observational nature of moderating factors in meta-analyses is a significant limitation. For 
example, an evaluation of experimental flaws is not compelling evidence about the actual effects of the 
flaws. These correlational analyses are synthesis-generated evidence that cannot fully compensate for 
poor methodology in the original experiments. Confounding can cancel or dilute a real effect as well 
as artificially produce an effect. Carpenter and Palmer (1998) described a detailed example of apparent 
confounding in a meta-analysis in parapsychology. 

Heterogeneity 

When heterogeneous effect sizes are found in meta-analyses, “it is unclear whether the various 
research findings represent a common underlying phenomenon” (Wood & Eagly, 2009, p. 459). The usual 
recommendation is to identify the sources of heterogeneity and use appropriate subgroups or models for 
the moderating factors (Borenstein, Hedges, Higgins, & Rothstein, 2009; Cooper, Hedges, & Valentine, 
2009). If the sources of heterogeneity cannot be fully identified, random-effects analyses are generally 
considered more appropriate. 

Moderating factors have a central role when working with heterogeneous data. However, the 
observational nature of moderating factors brings into focus the limitations of drawing conclusions from 
heterogeneous data. Meta-analyses should incorporate known moderating factors, but the possibility of 
unknown confounding factors is always present with observational data. 

Most of the issues discussed in later sections of this paper typically manifest in a meta-analysis as 
heterogeneous effect sizes and cannot be convincingly resolved by the evaluation of moderating variables. 
Appropriately designed experimental studies are required. 
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Biases From Small Studies 

In medical research it has become well established that substantially underpowered studies are 
prone to elevated effects known as small-study effects (Egger, Smith, Schneider, & Minder, 1997; Sterne, 
Egger, & Smith, 2001; Sterne, Gavaghan, & Egger, 2000). Most, but not all, factors causing small-study 
effects are forms of methodological bias. Substantially underpowered studies tend to be exploratory and 
therefore subject to practices like multiple analyses, post hoc analyses, data selection, and optional stopping. 
Investigators and journals tend to not report nonsignificant analyses from underpowered studies because 
they are inconclusive. However, significant findings are likely to be reported. Small studies usually have 
fewer experimental personnel and less formal procedures than large studies, and therefore have higher 
potential for some type of experimenter effect, including fraud. In addition, small studies are also more 
likely to have a limited or selected range of subjects. In general, the greater effort to plan and conduct 
experiments with larger sample sizes usually results in better methodology and greater likelihood of full 
publication with peer review. 

The need to evaluate and handle small-study effects in meta-analyses is widely recognized. Various 
methods have been proposed (Begg, 1994; Egger, Smith, Schneider, & Minder, 1997; Ioannidis & Trikalinos, 
2007b; Sutton, 2009). 

However, these methods provide synthesis-generated evidence and are unreliable if the effect 
sizes are heterogeneous, if all the studies are small, or if there are few studies (Ioannidis and Trikalinos, 
2007a, 2007b; Sutton, 2009). Meta-analyses dominated by underpowered studies can be expected to be 
controversial. Large studies are the frame of reference for evaluating small-study effects. The reliability and 
strength of the evidence increase as the number of studies with adequate power increases. 

Conclusions 

The original hope that retrospective meta-analysis would provide convincing evidence for a 
controversial effect has not been realized in practice. After describing the post hoc, observational aspects 
of meta-analysis, Cooper and Hedges (2009) emphasized that “a research synthesis should never be 
considered a replacement for new primary research” (p. 564). 

The most convincing evidence for a meta-analysis occurs when all included experiments are well 
designed with adequate power and obtain reliable effects. If some experiments are underpowered or have 
flaws, or the effects are heterogeneous, observational synthesis-generated analyses are used to attempt to 
compensate for the weaknesses in the original experiments. The conclusions are much less convincing if 
weak studies are a significant part of the evidence. A group of well-designed experiments with adequate 
power and reliable results is needed for convincing evidence for a controversial effect. 

Unfortunate Experimental Practices 
The use of power analysis to design adequately powered experiments is essential for controversial 

areas of research. Unfortunately, power analysis has rarely been used in designing parapsychological 
experiments. The overly optimistic reliance on meta-analyses apparently resulted in many experimenters 
ignoring power analysis. However, experimenters increasingly appear to recognize that this strategy is not 
effective for a controversial area of research. 

An underpowered study is a biased form of research because it cannot provide basic evidence 
that the experimental hypothesis is false. An underpowered study is likely to produce nonsignificant 
results and creates ambiguity about whether nonsignificant results are due to the lack of power or to 
the experimental hypothesis being false. A significant result is interpreted as evidence supporting the 
experimental hypothesis, but a nonsignificant result is inconclusive. However, for an adequately powered 
study, a nonsignificant result is evidence that the experimental hypothesis is false. 

Underpowered studies can also generate false positive results. Bakker, van Dijik, and Wicherts (2012) 
discussed the common practice in academic psychology of conducting a series of small, underpowered 
studies rather than a large study. This strategy generates many analyses that are not treated as multiple 
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analyses and therefore enhance false positive results. Simulation studies verified that “executing multiple 
small and underpowered studies represents the optimal strategy for individual players to generate a p value 
of less than .05 [by capitalizing on chance]” (p. 547). This practice has also been common in parapsychology, 
and some examples for ganzfeld research are noted below. 

In my two decades of work in medical research, the majority of researchers preferred to evaluate 
the evidence for an effect by focusing on adequately powered studies and discounting small, underpowered 
studies. This strategy has also been recommended in psychology (Kraemer, Gardner, Brooks, & Yesavage, 
1998). The primary value of small studies is to justify the effort for conducting larger studies and to develop 
parameters for the studies. 

The minimum power typically recommended in both behavioral and medical research is .8 (e.g., 
Cohen, 1988, p. 56; Food and Drug Administration, 1998, p. 22). If an effect is real, at least 80% of properly 
designed confirmatory studies should obtain significant outcomes. This degree of replication provides 
convincing evidence that the experimenters understand and control the phenomena being investigated. 
A power of .90 or .95 is preferable when possible. 

As shown in Table 1, the majority of meta-analyses in parapsychology have found that 20% to 33% 
of the individual studies obtained statistically significant results. For meta-analyses with 30 or more studies 
with good methodology by a variety of experimenters, the rate of successful replication is between 20% and 
33%. Cases with a smaller number of studies and/or possible methodological problems sometimes have 
replication rates outside of this range. 

By the usual methodological standards recommended for experimental research, there have been 
no well-designed ganzfeld experiments. Based on available data, Rosenthal (1986), Utts (1991), and Dalton 
(1997b) described 33% as the expected hit rate for a typical ganzfeld experiment where 25% is expected 
by chance. With this hit rate, a sample size of 201 is needed to have a .8 probability of obtaining a .05 result 
one-tailed.1 No existing ganzfeld experiments were preplanned with that sample size. The median sample 
size in recent studies was 40 trials, which has a power of .22.2

Conducting a series of small studies has been a common ganzfeld research strategy. Research 
programs with more than 200 total trials from a series of small studies have been reported by Bem and 
Honorton (1994), Kanthamani and Broughton (1994), and Broughton and Alexander (1997). The 
combined results were significant for Bem and Honorton, but not for the other two research programs. 
The total numbers of trials and studies in these experimental programs apparently were not preplanned, 
which introduces a post hoc component for the combined analyses. 

 

The replication rates of 20% to 33% appear to apply to all types of studies. The RNG studies are the 
largest experimental database and have some very large experiments, yet 25% or less were significant. 

Conclusions 

The most convincing evidence for an effect is driven by well-designed confirmatory experiments 
with adequate power to reliably obtain significant results. For the past 25 years, the efforts to develop 
evidence for psi have focused more on retrospective meta-analyses of underpowered studies than on 
conducting well-designed confirmatory experiments. 

Problematic Properties of Psi Experiments 
Small-Study Effects 

Meta-analyses in parapsychology have often found characteristics expected for small-study effects. 
In the first ganzfeld meta-analysis, Hyman (1985) reported that the small studies had unexpectedly large

                     
1 The sample size of 201 is from the free G*Power program (Faul, Erdfelder, Lang, & Buchner, 2007; 2012) that uses an exact 
power calculation. A power calculation using an arcsin transformation (SWOG, n.d.) gives a sample size of 199. Most power 
calculators use a normal approximation, which gives a sample size of 192. 
2 The power calculation method is more important for small sample sizes such as 40. The exact method gives a power of .22, 
the arcsin method gives .30, and the normal approximation gives .33. Exact power plotted against sample size can have a saw- 
tooth or jagged form for small sample sizes. 
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effects. Similar findings were reported for later ganzfeld studies in the Bem and Honorton (1994) meta- 
analysis, and in the RNG meta-analyses by Radin, May, and Thomson (1985), Radin and Nelson (2003), 
and Bösch, Steinkamp, and Boller (2006a). The negative relationships between scoring rate and study 
size reported for the early ESP studies (Nash, 1989) also indicated larger effects for small studies. In the 
absence of a convincing alternative explanation, cautious scientists will assume these effects result from 
methodological biases. 

Table 1 
Properties of Meta-Analyses in Parapsychology 

 

The meta-analyses shown here have been prominent and have a reasonable number and quality of studies. Other meta-analyses 
with few studies or with studies with questionable quality were not considered suitable for the analyses here. 
The counts of significant studies are all positive one-tailed results. N Trials are the number of trials or individual random events 
in the experiment. The correlations for z and √N are one-tailed Pearson correlations unless noted otherwise. According to 
standard statistical theory, z should increase linearly with √N. 
For Bem and Honorton (1994), the original report focused on 10 studies and excluded one that had potential confounding by 
response bias. 
For Milton and Wiseman (1999) two data values are corrected per Bem, Palmer, and Broughton (2001b). 
Radin and Nelson (2003) is an update of Radin and Nelson (1989) with additional studies. The number of studies is reported 
as smaller (515 compared to 597) because they collapsed the 258 PEAR studies into one data point for the 2003 analysis. No 
rationale was given for that decision. Both meta-analyses included nonintentional and nonhuman studies and some studies with 
pseudo-RNGs. The z and √N correlation is two-tailed and was reported in the original meta-analysis. 
For Bösch, Steinkamp, and Boller (2006a), the z and √N correlations are two-tailed and were reported in the original meta- 
analysis. 
For Honorton and Ferarri (1989), the correlation is apparently a Pearson correlation between z and N (not √N) and was reported 
in the original meta-analysis.

Meta-Analysis 

 

Significant 
studies 

N trials in the 
studies 

z & √N trials 
correlation 

  

Counts Percent Median Max r    p 
Ganzfeld        

Honorton, 1985  12/28 43% 28 100 .13 .25 
Bem & Honorton, 1994 - All 2/11 18% 35 50 -.12 .64 

 - Unbiased 1/10 10% 36 50 -.08 .59 
Milton & Wiseman, 1999  6/30 20% 40 100 .16 .20 
Storm, Tressoldi, & Di Risio, 2010a  - All 10/30 33% 40 138 .48 .004 

 - Trimmed 9/29 31% 40 138 .38 .02 
Combine 3 from above - All 18/71 25% 40 138 .34 .002 
     (1994, 1999, 2010a) - Trimmed 16/69 23% 40 138 .28 .009 
Bem, Palmer & Broughton, 2001a, 2001b 9/29 31% 40 128 .34 .04 
     Standard ganzfeld studies        

RNG        

Radin & Nelson, 1989 - All 
- Trimmed 

152/597 
490 

25%     

Radin & Nelson, 2003  515    3.9x108 -.02 .36 
Bösch, Steinkamp, Boller, 2006a - All 83/380 22% 8596 >109 -.14 .006 

 - Trimmed 83/377 22% 8039 >108 -.02 .66 
Other        

Honorton & Ferrari, 1989. - All 92/309 30%        1194       3.0x105 .16 .003 
     Forced-choice precognition - Trimmed 62/248 25%     

Radin & Ferrari, 1991. - All 65/148 44%  5500       2.4x105   

     PK with dice - Unbiased 
- Trimmed 

23/69 
59 

33%     

Lawrence, 1998. Sheep-Goat  18/73 24% 5750 5x104 .22 .08 
Storm, Tressoldi, & - Noise reduction 3/16 19% 44 120 .40 .06 
    Di Risio, 2010a - Free response 3/21 14% 54 937 -.20 .80 

 - Trimmed 0/14 0% 76 937 .11 .35 
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Sample Size and z 
A simple and intuitive way to evaluate the consistency of effects for a set of studies is to examine the 

relationship between z and samples size. According to standard statistical theory, the z value is expected to 
increase linearly with the square root of the sample size. This is the rationale for using z divided by √N as an 
effect size measure that is independent of sample size. This relationship is also the basis for power analysis. 
Correlations between z and √N for meta-analyses in parapsychology are given in Table 1. Of course, these 
are synthesis-generated evidence that primarily motivate future research. 

The most striking finding is that the RNG studies clearly show a complete absence of positive 
correlation between z and √N. The fact that z is independent of sample size has been consistently recognized 
from the earliest meta-analyses of RNG studies (Bösch, Steinkamp, & Boller, 2006a; Radin, May, & Thomson, 
1985; Radin & Nelson, 2003; Radin, Nelson, Dobyns, & Houtkooper, 2006). 

The matter is less clear for the ganzfeld studies. Consistent with the RNG studies, the first three ganzfeld 
meta-analyses in Table 1 did not find significantly positive (p < .1) correlations. However, the meta- 
analysis by Storm, Tressoldi, and Di Risio (2010a) did show a significantly positive correlation between z 
and √N. The positive relationship is also apparent when those data are combined with data from earlier 
meta-analyses as shown in Table 1. 

One important question is whether the first three ganzfeld meta-analyses had sufficient statistical 
power to demonstrate the correlation between z and √N. I performed simulations that assumed the overall 
hit rate for each meta-analysis applied for all studies in the meta-analysis (the assumptions for a fixed-effects 
model). The power for generating a correlation with p < .1 was evaluated, which is generally considered an 
appropriate significance level for this type of analysis. Data were generated simulating 2,000 meta-analyses 
for the studies in each meta-analysis. For the Honorton (1985) meta-analysis (hit rate 36.8%, based on 
equivalent hit rate for the z value for studies with chance not 25%), the correlation between z and √N had 
a .83 power of detecting a correlation at the p <.1 level. A correlation as small or smaller than the observed 
correlation (r = .13) occurred on only 5% of the simulations. For the Bem and Honorton (1994) meta- 
analysis (hit rate 32.2%), the power for the correlation was only .33. For Milton and Wiseman (1999; hit 
rate 27.6% from Milton, 1999, p. 313), the power was only .24. For Storm, Tressoldi, and Di Risio (2010a; 
hit rate 32.2%), the power was .77. 

These results indicate that a significant correlation would be expected on the Honorton (1985) 
and Storm, Tressoldi, and Di Risio meta-analyses, but would not be expected for the Bem and Honorton 
meta-analyses and for the Milton and Wiseman meta-analysis. The lack of correlation for Honorton (1985) 
confirms Hyman’s (1985) point that the small studies had larger effects than would be expected. Honorton 
(1985) argued that this result is due to differences in the experimental conditions and psychological factors 
rather than to methodological problems. 

The meta-analysis of forced-choice precognition experiments by Honorton and Ferrari (1989) 
reported a significantly positive correlation, but these findings are questionable. These studies had very 
diverse experimental methods and extreme heterogeneity of results. The findings are questionable 
until the sources of heterogeneity are better understood. For example, the studies with RNGs may have 
different properties than the studies with cards, and these differences could confound the analyses. A 
favorable correlation was also reported for the meta-analysis of sheep-goat studies by Lawrence (1998), but 
an evaluation of the heterogeneity of the data was not reported. The other meta-analyses in Table 1 have 
few studies and varying results. 

The issues discussed in this section can be convincingly resolved by demonstrating that future 
experiments with adequate power consistently obtain significant results. However, the usual methods for 
designing experiments do not apply if z values are unrelated to sample size. Unless the causes for this 
characteristic of the data are understood and controlled, RNG research will continue to have the following 
properties: 

1. Power analysis cannot be used to design experiments. Larger sample sizes are not more likely 
to produce significant results. The replication rate may be limited to about 25%. 
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2. Standard statistical methods such as t tests, binomial tests, and ANOVA assume that each trial 
or subject is independent of the other trials or subjects and that power analysis is applicable. 
However, if the z value for an experiment is unrelated to sample size, these assumptions are 
violated in a way that makes the usual interpretations invalid. 

3. The rationale for the usual measures of effect size in meta-analysis breaks down if z is independent 
of sample size. This makes the usual meta-analysis interpretations invalid. 

4. Larger effect sizes for small studies are an established symptom of methodological problems 
and occur when z is independent of sample size. The majority of cautious scientists will find 
methodological problems to be the most plausible explanation for these results (e.g., Bösch, 
Steinkamp, & Boller, 2006a). 

Several factors may have a role in these anomalous properties. 

Experimenter Effects 

Experimenter effects are one of the greatest challenges for parapsychology and should have a central 
place in any discussion of evidence for psi. Prominent experimenter differences have been recognized 
throughout the history of parapsychological research, and many experiments have established study- 
generated evidence for experimenter effects (see Kennedy & Taddonio, 1976; Palmer, 1997; Rao, 2011, 
pp. 170-197; White, 1976, for reviews). Most experimenters have often found nonsignificant outcomes 
on their experiments. However, a few experimenters have reported significant results on almost every 
experiment. The cause of the experimenter differences remains a matter of debate. The tendency for 
skeptics to obtain nonsignificant results is well known, but whether skepticism is more a cause or result of 
nonsignificant outcomes has not been resolved. 

Experimenter misconduct is one possible factor contributing to the differences. Misconduct by 
an experimenter has occurred many times in parapsychology and is a constant threat (Kennedy, 2013). 
Experimenter misconduct includes biased analysis and reporting as well as fraudulently manipulating data. 
For example, an experimenter may present exploratory or post hoc analyses in a way that appears to be 
planned analyses. Or, an experimenter may conduct multiple hypothesis tests on an experiment but obtain 
a significant outcome on only one test, and then report it without mentioning that it was selected from 
multiple analyses. 

Experimenter misconduct can be greatly reduced with prospective registration of studies, multiple- 
experimenter designs, and sharing data for independent analyses (Kennedy, 2013). I expect that these 
practices would significantly reduce the success rate for some experimenters. 

Experimenter effects can cause apparent declines of effects. The initial findings for a line of 
research are usually from highly successful experimenters with 80% or more of the studies reported as 
significant. For example, the first six ganzfeld experiments by Honorton were all reported as significant 
(Honorton, 1977). Similarly, Schmidt (1973) reported that eight of the first nine studies he conducted 
with RNGs were significant. When other experimenters conduct replications, their rates of success are 
lower. The replication rates apparently decline to about 20% to 33% and then drift within this range as 
shown in Table 1. 

Goal-oriented psi experimenter effects. The possibility that an experimenter influences the 
experimental outcome using psi is the most challenging form of experimenter effect. There is much 
evidence supporting this hypothesis (Kennedy & Taddonio, 1976; Palmer, 1997; Rao, 2011; White, 1976), 
including consistent evidence that successful experimenters are also successful subjects. Goal-oriented 
psi experimenter effects are conceptually the simplest form of experimenter psi, and the model most 
consistent with the RNG database. 

Experimenters could obviously use psi to influence the outcomes of their experiments. PK research 
is based on the assumptions that psi is guided by the motivations of a person and can influence the outcome 
of a random process. Experimenters typically have high motivation for their experimental outcomes and 
the experiments are random processes.  
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Goal-oriented psi experimenter effects view the entire experiment as one random event with the 
probability of a hit of .05. From this perspective there is no difference between a person who wants to get a 
six on a die throw and a person who wants to get a significant outcome on an experiment. Both cases have 
motivation for the outcome of a random process. 

Reviews of psi experiments have concluded that the complexity of the random process does not 
matter for a PK effect (Kennedy, 1978; Schmidt, 1987; Stanford, 1977). The term “goal-oriented psi” refers 
to the idea that PK depends on the desired outcome and is independent of the complexity of the random 
process. Thus, the fact that conducting an experiment is a more complex process than throwing a die 
would be irrelevant for a PK effect. 

One of the main predictions of goal-oriented psi experimenter effects is that z will be unrelated to 
sample size on experiments (Kennedy, 1994, 1995). The larger sample sizes increase the complexity of the 
process but do not alter the goal for the outcome of the experiment. The RNG meta-analyses support the 
hypothesis of goal-oriented psi experimenter effects. 

One major implication of goal-oriented psi experimenter effects is that process-oriented research 
is not meaningful. Successful experimenters can obtain whatever outcomes they want. 

Studies of majority-vote processes also support the hypothesis of goal-oriented psi experimenter 
effects (Kennedy, 1995). According to standard statistical theory, majority-vote, or multiple psi efforts for 
one target, could be used to enhance the reliability of psi results. However, this standard method for 
increasing the reliability of a signal in noise is based on the same assumptions as increasing sample size in 
experiments. The experimental findings consistently indicate that very different outcomes are obtained on 
majority-vote experiments depending on the motivations and intentions of the experimenter (Kennedy, 
1995). The pattern of results is consistent with efficient goal-oriented psi experimenter effects and is not 
consistent with the use of majority-vote processes to enhance psi accuracy. 

The hypothesis of goal-oriented psi experimenter effects that are produced with the least possible 
occurrence of psi is consistent with the majority-vote results and with z being unrelated to sample size. 

Overly Optimistic Assumptions. The assumptions for psi may be inconsistent with the assumptions 
for experimental research. Psi is assumed (a) to be guided by mental motivations, intentions, and 
needs, and (b) to produce effects that are not constrained by known physical parameters. However, 
experimental methods are based on physical parameters such as sample size, blinding, and randomization. 
The expectation that psi conforms to the physical parameters of experiments may be another case of 
overly optimistic hope. Goal-oriented psi experimenter effects could make sample size irrelevant. ESP 
appears to make blinding in an experiment impossible. PK by an experimenter could influence the 
participants’ responses as well as the random events in an experiment. The ganzfeld procedure could 
make a participant more susceptible to psi influence by the experimenter rather than facilitate psi by the 
participant. 

Most discussions of psi experiments appear to be based on the implicit assumption that the 
experiments are somehow miraculously immune to psi by the experimenter. Detached reflection may reveal 
that this assumption is conspicuously inconsistent with both the basic assumptions about the nature of psi 
and the experience with experiments. Rao (2011, p. 184) recently observed that “the psi experimenter 
effect remains a deeply disgusting predicament, which few researchers were and are willing to confront.” 

Capricious Psi-Missing 

The unpredictable tendency for psi effects to be significantly opposite from the intended effect 
has been reported throughout the history of experimental parapsychology. Rao (1965) described the 
“bidirectionality” of psi that “shifts the mode of psi response from hitting to missing in a rather capricious 
manner” (p. 245). He described this characteristic as preventing the useful application of psi. 

The RNG meta-analyses have found evidence for psi-missing, including significant missing on some 
large experiments. Psi-missing may contribute to the unexpected properties of the RNG studies. Meta- 
analyses typically are based on one-tailed analyses and will likely need to be adapted for use on at least some 
lines of research in parapsychology.  
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When psi-missing occurs at the level of the experimental outcome, two-tailed analyses and existing 
methodology are applicable. However, when psi-missing occurs within an experiment as described by Rao 
(1965, 2011, pp. 149-169), experimental design is much more challenging and the issues of post hoc and 
multiple analyses may be very difficult to overcome. 

Several psi investigators have proposed that sporadic occurrences of psi are possible, but sustained 
results that provide convincing evidence and useful applications are not possible (reviewed in Kennedy, 
2003). Capricious psi-missing and the associated failure to produce compellingly reliable results after many 
decades of research inspired this hypothesis. This hypothesis aptly summarizes the state of psi research, but 
requires an expanded view of scientific methodology. 

Conclusions 

The anomalous properties of psi experiments must be confronted and understood if progress is to 
be made in parapsychology. Ignoring the problematic properties in hopes that they will not be noticed or 
will go away is not a viable strategy for success. The ambiguities from underpowered studies tend to obscure 
the properties of psi experiments. 

The lack of power analysis in parapsychology could be due in part to researchers recognizing that 
it is not applicable for psi. When I began working at the Institute for Parapsychology in 1974, the lab lore 
was that large studies were not more likely to obtain significant results and were very possibly less likely 
to be significant. I did an informal literature review at that time and found the evidence consistent with 
the lab lore, but, of course, there were too many confounding factors for convincing conclusions. I soon 
formed the impression that psi-mediated experimenter effects were a dominant factor for experiments 
with unselected participants, and I still find that hypothesis most consistent with the overall data. If these 
impressions are correct, experimental research that ignores these properties of psi will never be convincing 
or make scientific progress. 

Unfortunate Meta-Analysis Practices in Parapsychology 
Heterogeneity 

As noted above, the standard recommendations for handling heterogeneity in a meta-analysis are 
to use appropriate subgroups or models for the moderating factors and use random-effects analyses if 
the moderating factors cannot be identified. However, the usual practice in parapsychology has been to 
trim (remove) data points that make the distribution heterogeneous and then to proceed assuming fixed- 
effects. The likelihood that this strategy ignores or distorts basic properties of the phenomena has rarely 
been considered. Among the many problems with this approach is that the trimmed studies have often 
been the largest studies, the ones that should have received the most attention. The meta-analysis by 
Honorton and Ferrari (1989) that found extreme heterogeneity and handled it by trimming 20 percent of 
the data is a conspicuous example of methodology that should be avoided. The only confident conclusion 
from that meta-analysis is that extreme heterogeneity was found. 

Honorton, Radin, and others have sometimes argued that psi effects are intrinsically heterogeneous 
due to psychological factors (e.g., Honorton, 1985; Radin, Nelson, Dobyns, & Houtkooper, 2006). 
Unfortunately, most meta-analyses in parapsychology have not used methods that handle this intrinsic 
variability. For example, experimenter effects have not received the deserved attention in meta-analyses. 
Rosenthal (1986) noted that for the early ganzfeld studies the “investigators differed significantly and 
importantly in the average magnitude of the effects they obtained” (p. 327). However, many later meta- 
analyses in parapsychology have not evaluated experimenter differences. 

Established sources of heterogeneity should be considered even if the test for heterogeneity is 
not significant. These tests have low power when the number or the sample sizes of the studies are small 
(Borenstein, Hedges, Higgins, & Rothstein, 2009). 

Also, exclusion of large studies because they are inconsistent with small studies is a dubious 
practice that should be minimized and very carefully justified if done. To the extent possible, the sources 
of heterogeneity should be identified and included in the analyses. 
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Stouffer’s Z 

The foundation for meta-analysis is the quantitative evaluation of the consistency of effects in 
different studies. Meta-analyses in parapsychology are widely discussed as evidence for replicable psi 
effects. Effect size is the basis for evaluating consistency of effects and replication. The standard methods 
to evaluate statistical significance for meta-analyses use weighted effect size measures that incorporate the 
consistency of effects and the greater reliability of larger studies. 

However, most parapsychological meta-analyses have determined statistical significance using 
Stouffer’s Z, which is based on p values rather than effect sizes and does not provide inferences about 
consistency or replication. Stouffer’s Z tends to obscure inconsistency among studies and is particularly 
vulnerable to biases from small-study effects because it gives equal weight to all studies without regard for 
sample size. 

Stouffer’s Z is recommended only when effect sizes cannot be obtained or when a researcher is 
searching for any evidence of an effect without inferences about replication or effect size (Borenstein, 
Hedges, Higgins, & Rothstein, 2009, pp. 325-330). In the latter case, the basic purposes and methodology 
for meta-analysis are not applicable, and convincing evidence for a controversial effect cannot be expected. 
Stouffer’s Z might be useful in situations when the results are basically convincing without statistical 
analyses—for example, well-designed, adequately powered experiments with heterogeneous but mostly 
significant outcomes. It might also be useful if the experimental results are goal-oriented psi experimenter 
effects that make sample size and effect size irrelevant. 

Recommendations 
The following recommendations appear to be essential if parapsychology is to progress beyond the 

current state of controversy. 

Improve Experimental Methodology 
The first recommendation is to improve experimental methodology. These practices are essential 

when findings will be professionally challenged. Key points include: [clarification added after original 
publication—these practices apply for confirmatory research and are optional for exploratory research] 

1. Experimental design must include appropriate sample sizes to obtain reliable results. Low 
replication rates and the limitations of underpowered studies do not provide convincing 
evidence for a controversial effect. 

2. Experiments should be prospectively registered to eliminate various potential biases, as is 
standard procedure for areas of medical research (Kennedy, 2013). The Koestler Parapsychology 
Unit (2012) at the University of Edinburgh provides a study registry, as well as information 
about the development of other registries. 

3. Experimental procedures should make it difficult for one experimenter to intentionally or 
unintentionally alter data (Kennedy, 2013). 

4. Raw data should be made available for independent analyses. If biased data fishing is likely, an 
investigator may reasonably require that the recipient register the planned analyses, including 
corrections for multiple analyses, prior to receiving the data (Kennedy, 2013). 

Parapsychological research has generally followed the methodological practices of academic psychology 
and manifests methodological problems that are common in academic psychology. The need to overcome 
these problems is increasingly recognized—as indicated by a special issue of Perspectives on Psychological 
Science (Pashler & Wagonmakers, 2012, available online) that should be required reading for all social and 
behavioral scientists. These problems have also been discussed in other recent articles (e.g., Laws, 2013; 
Simmons, Nelson, & Simonsohn, 2011). 

In general, the field of parapsychology would benefit from looking to medical research for 
experimental methodology rather than to academic psychology. Study registration is a well-established 
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practice in medical research, whereas psychological researchers are just beginning to develop study 
registries. My experience in medical research has been that formal power analysis is standard procedure, 
and the limitations of a series of substantially underpowered studies are widely recognized. My experience 
in parapsychology has been that formal power analyses and concern about the limitations of underpowered 
studies have been rare. The references in the previous paragraph strongly suggest that experimental 
psychology and parapsychology are similar on these matters. 

Understand Anomalous Properties of RNG Experiments 

The second recommendation is to attempt to understand the independence of z and sample size 
for the RNG studies. One option is to use meta-analysis to explore moderating variables. A more powerful 
option is to build simulation models that have the characteristics of the RNG database. In addition to 
methodological flaws and experimenter and participant differences, challenging effects like goal-oriented 
psi and capricious psi-missing will likely have a role. The database of RNG studies could be posted on 
the internet to encourage investigation. Of course, the ultimate goal of these post hoc explorations is 
to develop predictions for prospective research. Goal-oriented psi may be investigated with experiments 
using majority-vote processes. 

Based on the history of psychical research, I predict that as larger studies are conducted and more 
diverse experimenters are involved, the ganzfeld and other lines of research will increasingly manifest the 
anomalous properties found for the database of RNG studies. 

Appropriate Methods for Research Synthesis 

The third recommendation is to use appropriate methods for parapsychological research 
synthesis. Unexplained heterogeneity is common and psychological factors are assumed to dominate the 
experimental results. The experimenters’ motivations and goals often appear to be the most important 
factor for highly successful experimenters. Methods for research synthesis need to consider the variety of 
moderating factors. A random-effects model appears to be generally appropriate for formal meta-analyses 
in parapsychology and should always be reported, even if as a supplemental analysis. 

Research syntheses that focus on well-designed confirmatory studies provide the strongest evidence 
for an effect. The simple proportion of adequately powered well-designed studies that obtained significant 
results can provide strong, robust evidence for an effect. In addition, a best-evidence synthesis (Slavin, 1986, 
1995) that utilizes quantitative methods but limits the database to the currently best available studies is an 
increasingly recognized alternative to meta-analysis. The study selection criteria usually include a minimum 
sample size. Best-evidence syntheses also describe the strengths and weaknesses of the individual studies 
more than in a typical meta-analysis. Of course, best-evidence synthesis, like retrospective meta-analysis, is 
a form of post hoc analysis and involves decisions that can be biased. 

Novel methods may need to be developed. The available data suggest that for RNG studies z might 
be a more appropriate measure of effect size than z/√N. This change would fundamentally alter the basic 
assumptions and methodology for analyzing data. Careful consideration of the implications is needed. 
The possibility that this methodological change applies primarily for certain experimenters should also be 
considered. 
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