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ABSTRACT: This paper attempts a reassessment of the evidence regarding the

hypothesis advanced by C. E. M. Hansel to explain in normal terms the results of

the Pratt-Woodruff experiment.

The statistical evidence in support of Hansel’s hypothesis is examined for all

significantly scoring subjects, using tests which are more appropriate than those

employed either by Hansel or by Pratt and Woodruff. A significant effect of the

type claimed by Hansel is found not only in the highest scoring subject but also

and independently in the other successful subjects taken collectively. The latter

finding makes it difficult to sustain any explanation of the effect in terms of a psy-

chological peculiarity of an individual subject and therefore reduces the plausi-

bility of the main counterhypothesis suggested by Pratt and Woodruff.

Two further counterhypotheses advanced by Pratt and Woodruff are shown
not to account for Hansel’s observation.

The present analysis therefore tends to support Hansel’s interpretation of the

experiment.

Introduction

The Pratt-Woodruff experiment (Pratt & Woodruff, 1939)

consisted of a lengthy series of card-guessing tests under “clairvoy-

ance” conditions, carried out in 1938-39. Sixty-six subjects took

part and 3,868 runs, each of 25 trials, were completed. The whole

series divides chronologically into two sections, A and B. Series A
may be regarded as of an introductory nature, no very rigorous con-

trols being imposed. Series B, however, is distinguished by the intro-

duction of stringent control conditions. This part of the experiment

comprised 2,400 runs, each of 25 trials, carried out by 32 subjects.

As planned, the experiment was intended as an investigation of

the effect of symbol size and shape on the scoring rate. As it turned

out, no variation of scoring rate with the size of symbol was found.

The overall score, however, was highly significant, and the work

1 The authors wish to thank the Institute for Parapsychology for supplying the

thermofax copies of the original score sheets on which the analyses reported in this

paper are based.
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was a mathematician with the General Electric Company in London.
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came to be cited as one of the key experiments rigorously demonstrat-

ing the existence of ESP. Thus, Rhine and Pratt (1957) remark:

Those who wish to acquire a reading acquaintance with the highest

standards of controlled psi testing may, for example, consult the Pratt

and Woodruff report, [p. 39]

In the same reference they add

:

Through the succeeding years [i.e., following the Pearce-Pratt Se-

ries, 1933-34] a number of other experiments followed in which the

standards of control required for verification were maintained. Per-

haps the most elaborately controlled of these was that published by

Pratt and Woodruff in 1939 .... the scoring rate was highly signif-

icant and chance as well as all other conceivable hypotheses were ruled

out, leaving only the hypothesis of ESP. [p. 47]

One of the “other conceivable hypotheses’’ discussed (Pratt &
Woodruff, 1939) was that of fraud by the experimenters. Pratt and

Woodruff remark:

Experimental conditions which would make it impossible for one

investigator [i.e., working on his own] willfully to deceive his col-

leagues might not be attainable. However, it is worth pointing out that

the conditions of Series B accomplished something in this direction,

inasmuch as they made it difficult, if not out of the question, for one

experimenter to practice deception upon the other even if he had

wished to do so. [p. 140]

Rhine et al. (1940) put the same point rather more strongly:

. . . these series, Pearce-Pratt, Warner, Pratt and Price, Pratt and
Woodruff, and others, also offer difficulty for the hypothesis of un-

trustworthy investigators. They could be explained by this hypothesis

only by supposing collusion between the two experimenters
. [p. 148]

[Italics are those of the original.]

In 1961, Prof. C. E. M. Hansel suggested a possible method by

which the successful score in the important Series B test could have

been produced improperly by one of the experimenters without the

knowledge of the other (Hansel, 1961). He stated that in an experi-

mental reproduction of the Pratt-Woodruff procedure he had found

the method to be workable. This in itself might be thought to lessen

the claim of the Pratt-Woodruff experiment to be regarded as one

of the key results establishing the reality of ESP. But Hansel went
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much further. He claimed to have established that the distribution

of hits showed a very peculiar feature readily interpreted according

to his hypothesis but “difficult to explain in terms of any other hy-

pothesis including that of ESP.” He admitted that “the analyses

made in this paper are by no means exhaustive, nor as complete as

is desirable. They were limited by the time available with the

records.”

In a reply published with Hansel's paper, Dr. J. G. Pratt and

Dr. J. L. Woodruff (1961) asserted that Hansel had used fallacious

methods of analysis and had also shown a measure of bad faith. (“His

actions appear to represent a deliberate attempt to discredit para-

psychology by any means [p. 115].”) They suggested, as an argu-

ment against the fraud hypothesis, that Woodruff had no more rea-

son for being a “conscious cheat” in this than in any other “psi

research reports” with which he was concerned.2 Further, while

admitting that the effect claimed by Hansel could be demonstrated

in the scoring pattern of the subject P.M. (the most successful of the

32 subjects who took part in Series B), Pratt and Woodruff main-

tained that, contrary to Hansel's assertion, this effect could not be

shown for the other high-scoring subjects. Their comment on this

is as follows

:

Searching through the work of the highest scoring subject, he [Han-

sel] came upon something which he could interpret as evidence of

fraud by Woodruff. Because of this groping, “after-the-fact” approach,

this initial finding could not be conclusive even if the method of anal-

ysis had been adequate.3 Confirmation of the effect in the data of other

high-scoring subjects was therefore of paramount importance. Han-
sel's efforts to achieve this objective show that he /recognized this

fl Hansel (1966) has countered this as follows : “In the case of each of the major

experimental investigations to which a chapter has been given in this book, there

is a possible monetary or prestige motive for trickery. . . . The Pratt-Woodruff
experiment was a continuation of work started by Woodruff constituting part of

the requirement for a higher degree [p. 235] ” In fact, the subject of Dr. Wood-
ruffs M.A. thesis is the research reported in the Pratt-Woodruff article of 1939.

3
It is not clear on what evidence the authors base this description of how Hansel

made his discovery. Actually, the Hansel effect is so recherche that it seems un-

likely to have emerged from an undirected search. Moreover, it follows fairly directly

from Hansel's fraud hypothesis which is, in turn, presumably one of a very small

number of non-ESP hypotheses consistent with the reported experimental condi-

tions. Thus Hansel’s discovery seems nearer to a confirmation of a prediction than

to an effect revealed by a groping search.
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need. These efforts failed—as we have shown—in spite of his claims

to the contrary, [p. 124]

Having apparently established that the “Hansel effect” only

exists in one subject, it became open to Pratt and Woodruff to offer

an explanation involving individual psychological peculiarities of

this subject. Alternatively, they suggested that “this may be a se-

lected, meaningless, statistical effect, for statistical oddities are a

dime a dozen.” However, in view of the significance level involved

(2 X 10~ 6
for the subject P.M.) it is hard to take the latter propo-

sition seriously.

As will become clear when we have described in detail the Pratt-

Woodruff experiment and Hansel's hypothesis, one is compelled to

agree with Dr. Pratt and Dr. Woodruff that “confirmation of the

effect in the data of other high-scoring subjects [is] ... of para-

mount importance.” The essentially new material in the present paper

is mainly concerned with these subjects.

Before concluding this introduction something should perhaps

be said about the propriety of such probing into history. The use-

fulness of detailed examination of past experiments has sometimes

been questioned, partly perhaps because preoccupation with the past

is not usually met with in the physical sciences. But parapsychology

is distinguished from other fields of research by the peculiarity that

no new experiment, however negative its result, is accepted as ev-

idence against the phenomenon. Such a situation provides the ideal

ground in which erroneous beliefs can take root, and periodic re-

examination of the old research takes on a special importance as the

only remaining safeguard against this eventuality. An allied view-

point has been expressed by Dr. Scriven (1961 ;
see also Woodruff,

1961) when he draws attention to the “vulnerability of the key

work.” Enlarging on this he says

:

By “key work” I mean the few experiments with overwhelmingly

positive results. There are good reasons for assessing the evidential

value of these as higher than that of many less striking experiments

even when the combined mathematical probability from the latter is

the same as from the key work. ... Now there has simply not been

enough of these key experiments in recent years to stifle a feeling of

uneasiness in many of us. . . .
[Hansel] has exposed an Achilles heel

in the data that we had not previously fully recognized. It is too highly
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dependent on too small a family of key successes. The effect of this is

to make it too susceptible to being explained away by a single counter-

hypothesis, whether it involves fraud or not. [p. 309]

The Pratt-Woodruff Procedure

We may confine attention to the Series B tests, since these form

that part of the experiment in which a serious attempt was made to

set up fraud-proof conditions. Photographs and drawings in the orig-

inal Pratt-Woodruff article (1939) and the book by Rhine et al.

(1940) give quite a clear picture of the experimental arrangements.

Only an outline need be given here.

During each run, the subject and Experimenter 1 (Woodruff)

sat on opposite sides of a table, separated by a screen which extended

about up to eye level. A horizontal slot was cut in the bottom of

the screen so that an area of table on the subject's side was visible

to Experimenter 1. A sloping board was so disposed as to shield

from the subject an area of table on the side of the experimenter.

(See Figures 1 and 2. These diagrams are not to scale.) On the

subject's side of the screen were five pegs in a row over the slot,

on which could be hung five cards (described as “key cards") each

bearing one of the five symbols: cross, star, circle, square, wavy
lines. Near to the slot, on the subject's side of the table, a row of

five blank cards were placed flat on the table, one under each peg.

These blank cards were visible to Experimenter 1 over the top of

the sloping board. The experimenter was provided with the usual

pack of 25 ESP cards consisting of five of each of the five symbols.

This pack was carefully shuffled before each run.

At the beginning of a run, Experimenter 2 (Pratt) handed the

five key cards to the subject, and the latter placed them, in some

order chosen by himself, on the pegs. According to the account in

Pratt and Woodruff (1939), the first experimenter, holding his

pack face downwards, took cards off the pack one by one, while the

subject simultaneously touched with a pointer the blank card under

the key card whose symbol, so the subject believed, corresponded to

that on the card being handled by the experimenter. Then, without

looking at the face of the card, Experimenter 1 is stated to have

placed this card in one of five piles corresponding to the position of

the blank card indicated by the subject. Throughout the run, all the
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Subject

0

Fig. 1 . Positions of subject and Experimenter 1 .

cards handled by Experimenter 1 were hidden from the subject by

the sloping board. When the run was completed, the first experi-

menter recorded the card symbols in each pile on a numbered record

sheet while Experimenter 2 recorded the positions of the key cards

on a record sheet bearing the same number. These sheets were later

compared by a third person when checking for hits. The number of

hits was also checked immediately after the run by laying the screen

on its side so that the key cards and the 25 target cards were visible

together, Experimenter 2 then sorting out and counting the hits

from each pile. The screen was now replaced, and Experimenter 2

removed the key cards and handed them to the subject, who replaced

them on the pegs, usually in a different order. Experimenter 1

shuffled his pack, Experimenter 2 returned to his seat, and the next

run commenced.

This procedure was used for 2,000 of the 2,400 runs. These were

described as “STM” (screened touch matching) trials. A variation
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was introduced into the remaining 400 runs. During these runs,

described as “BSTM” (blind screened touch matching) trials, the

key cards were hung up by Experimenter 2 with their backs towards

the subject. The intention with this latter procedure was that, sup-

posing there were no identifying marks on the card backs, the sub-

ject would be unaware of the order of the cards. Successful scoring

could thus be taken as indicating a sort of double clairvoyance. The

average scoring rate over all subjects who took part in the BSTM
trials was closely similar to that during the main run of STM trials.

The time for each run, including the checking, averaged about

two minutes. This, as can be readily verified, requires quite rapid

and efficient execution of the actions described. Any hypothesis of

fraud must take account of the very short time available for the

necessary additional activity.

Throughout the runs, Experimenter 2 sat so that the subject’s

actions were visible to him, but the first experimenter’s hands, and

his pack, were completely shielded. One member (Sells, 1939) of

the review committee which refereed the Pratt-Woodruff paper did,

in fact, ask, “Why didn’t the second E [experimenter] watch the

first E instead of the S [subject] alone?” This important question

received, at the time, no answer.

The overall score was found to be highly significant. A positive

deviation of 489 hits was secured, corresponding to a critical ratio

of 4.99 (probability 3 X 10~ 7
). Most of the significance depends on

the trials carried out with the subject P.M. During 162 runs, she

produced a positive deviation of 136 hits, corresponding to a critical

ratio of 5.34 (probability 4.6 X 10~ 8
). The results obtained by the

five subjects whose scores reached the highest significance level are

shown in Table 1. This table includes both STM and BSTM runs.

It is of interest to see what is the probability level for the Se-

ries B data after removal, in turn, of the trials of the successive

high-scoring subjects in order of their significance level. Table 2

has been derived from the table in Pratt and Woodruff (1939).

Any small discrepancies, such as noted above in connection with

subject C.C., will not alter the general pattern. It is evident from

this table that, after the removal from the total of the data relating to

the five highest-scoring subjects, there is little residual “significance”

to account for.
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Table 1

Total Scores of Each of the Five Subjects Showing
the Highest Significance Levels

Subject

No. of Runs
Each of 25

Trials

Deviation of

Hits from
Chance

Expectation

Average No.
Hits per

25 Trials

CR P
(One-tailed)

P.M. 162 +136 5.84 5.34 4.6 x 10‘8

D.A. 50 + 43 5.86 3.04 1.2 x 10'3

H.G. 187 + 76 5.41 2.78 2.7 x 10*3

C.C. 195 + 72 5.37 2.58 4.9 x 10'3

D.L. 119 + 46 5.39 2.11 1.7 x 10'2

Notes. 1. The figures given for subject CC are slightly different from those shown
in Tables II and IIB of Pratt and Woodruff (1939). A check of copies of the

score sheets reveals that for this subject Pratt and Woodruff omit one run
with a score of 2.

2. Probabilities quoted are one-tailed as in Table IIB of Pratt and Woodruff

(1939); that is, they are the probabilities of getting the observed or a

larger positive deviation.

Table 2

'Residual Significance after Removal of Data for the Highest-
Scoring Subjects from Total Series B Data

Subjects

Subtracted

from Total

No. of
Runs Each

of 25 Trials

Deviation

of Hits

from

Chance
Expectation

Average No.
Hits per 25

Trials CR
P

(One-tailed)

None (pooled trials

of all subjects) 2,400 +489 5.204 4.991 3.0 x 10‘7

P.M. 2,238 +353 5.158 3.731 9.5 x 10‘5

P.M.+D.A. 2,188 +310 5.142 3.314 4.6 x 104
P.M.+D.A.+H.G. +234 5.117 2.616 4.4 x 10‘3

P.M.+D.A.+H.G.+

C.C. +162 5.090 1.905 2.8 x 10'2

P.M.+D.A.+H.G.+

C.C.+D.L. 1,688 +116 5.069 1.412 7.9 x 10'2

Hansel's Hypothesis

Hansel points out that at the end of a run, when the board was

laid on its side during the checking, Experimenter 1 became aware

of the order of the key cards in the run just concluded. Before the
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next run the board was put back into its normal upright position,

the key cards being taken off their pegs by Experimenter 2, presum-

ably in order, and handed to the subject, who replaced them, usually,

in a different order. If Experimenter 2 had shuffled the key cards

while they were in his hands, the first experimenters knowledge of

their order during the previous run would have been irrelevant.

However, so far as the published evidence goes, shuffling did not

take place, and there appears to be no reason why, at the time, it

would have been thought to be necessary. This point is discussed

further in the following section.

It thus appears that we may fairly take as a hypothesis that the

order of the key cards was known or knowable to Experimenter 1,

at least on many occasions, when they were handed to the subject.

It appears from the photographs in the Pratt-Woodruff article

( 1939) and the Rhine-Pratt book ( 1957) that the experimenter could

see the subject's eyes over the screen, and perhaps in addition

(though this is not directly verifiable) the shadow of her arm in the

region of the table visible through the slot in the screen. Hansel sug-

gests that sufficient visual clues of this sort were available for Ex-

perimenter 1 to infer on which pegs successive cards were hung.

The range of eye movements, etc., as the cards were put into position,

may be expected to have been by no means negligible, since the dis-

tance between extreme pegs appears to have been fifteen inches or

more. 4

This knowledge would have enabled a significant score to be

produced artificially if one or more target cards, during a run, were

placed by the experimenter, not in the position indicated by the sub-

ject but in the position producing a correspondence between target

and key card. It should be noticed that even for the highest-scoring

subject, the hypothetical misplacement would be needed, on average,

only once per run to account for the observed result.

It might be thought that the procedure just described would have

4 Pratt and Woodruff (1961) claim that the same information would not have
been available to Experimenter 1 during the BSTM tests, but the reason for this

assertion is not obvious. It seems necessary only to substitute “Experimenter 2”

for “the subject” in the foregoing. Incidentally, BSTM runs are not distinguished

on the score sheets and are not identified in the report. We have therefore included

them without distinction in our analyses.
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called for an unlikely degree of skill on the part of Experimenter 1.

However, Hansel (1961) claims to have verified by experiment that

it can be carried out with no great difficulty. He remarked:

I found it far simpler to obtain high scores when acting as experimenter

by noting the symbol occupying one of the end positions and detecting

the position at which it was replaced on the pegs. I instructed an assis-

tant to take the key cards from the pegs in order from left to right

and then to replace them in different positions on the pegs. It was then

quite easy to note the position at which the cards were replaced. This

was done by listening to the sound of the cards being replaced and

by observing the shadow of his arm on the table under the slit at the

bottom of the screen. The positions of the first and last cards replaced

were easiest to identify in this way. [p. 104]

The statistical analysis presented in Hansel's paper is based on this

latter observation.

We have repeated this test ourselves and can confirm that the

manipulation is easily performed. We did not find the position of

the cards placed first or last any easier to identify than the remainder.

However, a factor which certainly favors the first and last cards is

the difficulty of memorising the card order of the previous run. Only

one or two cards can be easily recalled and it seems natural to con-

centrate on remembering one or both of the end cards.

We wish to make it clear that the hypothesis of card misplace-

ment by the experimenter does not necessarily imply conscious de-

ception. The target cards appear to have been used many times over

and might have become identifiable to the experimenter by their

backs. He might then occasionally misplace one unconsciously in the

pile where he knew it ‘‘ought" to go. In the rest of this paper we
refer to the “card misplacement hypothesis" originated by Hansel

without wishing to imply that the misplacement was necessarily

intentional.

Evidence of the Shuffling of the Key Cards

As already remarked, if Experimenter 2 had shuffled the key

cards, however cursorily, after the checking and before handing them

to the subject, the information required to operate Hansel's mis-

placement procedure would have been destroyed. No mention of

shuffling the key cards appears in Pratt and Woodruff (1939) and
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Rhine et al. ( 1940), and it seems clear that at the time of the experi-

ment shuffling would not have been felt to be necessary.

Since this is clearly a vital point, Hansel tried to resolve the

question by showing that for subjects P.M. and D.A. there is a very

significant correlation between the orders of the key cards in succes-

sive runs. This, he argues, shows that shuffling could not have oc-

curred. However, in the case of P.M. the correlation might well be

due to inefficient shuffling.

Dr. Pratt, in conversation with one of us (R.G.M.), has stated

that, according to his recollection, the key cards were shuffled before

each run, and he told Hansel the same thing (Hansel, 1961). If this

were so, it would appear that more than one subject had a habitual

tendency to carry over memory of the key card arrangement from

run to run, and to replace the cards in a similar order irrespective

of the order in which they were presented. This is clear from the

score sheets of subjects D.L. and D.A. The same key-card sequence

appears in successive runs 6 times out of 111 in the former and 1

1

times out of 47 in the latter, both results being highly significant

on a binomial test (i.e., on the assumption of complete randomiza-

tion between runs). On balance, in view of the irrelevance of shuf-

fling to the declared purpose of the experiment, the absence of a

definite statement in the original report, and the correlation between

successive key-card arrangements, it seems likely to us that Dr.

Pratt's recollection is in this respect faulty (no unlikely thing in

regard to a minor detail of a twenty-year-old sequence of events).

Hansel's Analysis

If card misplacement took place on the lines postulated by Hansel,

nothing statistically unusual would appear in the scoring pattern if

Experimenter 1 favored all key-card positions impartially. However,

Hansel's experimental observation that the key cards on the extreme

left or right were easiest to keep track of between runs suggests that

it would be worth while to see whether there is a significant excess

of hits in the piles of target cards whose associated key cards occupied

end positions in the previous run. We shall call these the E-piles, and

the remaining piles the M-piles. Hansel was successful in demonstrat-

ing this effect in the scoring pattern of the highest-scoring subject,
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P.M. However, his claim to have done likewise for other high-

scoring subjects was easily refuted by Pratt and Woodruff, since he

had, as they remark, “loaded the results in favor of his prediction

by re-using the P.M. data.”
5

Another weakness of Hansel's analysis is that it was confined to

those runs in which the score was above 5 and in which no two or

more piles showed the same highest score. This is an unnecessary

restriction. The supposed misplacement could have occurred in runs

in which the total score happened to be 5 or less because of a low

number of chance hits among the trials not tampered with.

Distribution of Hits between the E- and M-Piles for the

Five Highest-Scoring Subjects

In Table 3, all the data (including both STM and BSTM runs)

have been taken for each subject except for the omission of the first

run of each session, in which the postulated misplacement could not

have occurred. The probability levels (one-tailed) shown for each

set of data are based on a chance expectation of 5 hits per 25 trials.

The totalled hits and trials shown in this table differ, of course, from

those in Table 1 since the latter includes all runs for each subject.

The consistently better performance on the E-piles is striking,

and particularly so for P.M., where the whole of a very high “sig-

nificance” is concentrated in the E-piles. The scoring pattern appears

consistent with the misplacement postulated by Hansel. However,

the question that has to be asked, and which is the primary subject

of this paper, is whether, on the assumption of extrasensory percep-

tion, the observed higher proportions of hits in the E-piles could

reasonably be said to have occurred by chance, which for the subjects

other than P.M. is what Pratt and Woodruff claim.
6

Before considering this, one further observation may be of in-

terest. If Hansel's postulated misplacement were to occur, it might

well be expected that the substitution would be made on the first

5
Subsequently, in his book, Hansel (1966) offered a separate analysis for the

other high-scoring subjects. However, there are errors in the data he presented (in

Table S), and we have not been able to confirm the significance level that he

reported.

•Detailed results by subject and pile position for the five subjects are shown in

the appendix to this paper.
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occasion that the desired target card made its appearance. If this

were done, a high concentration of hits would be expected at the

bottoms of the E-piles. On the score sheets, each pile of target cards,

in each run, is recorded in a vertical column. The account of the

checking procedure is not sufficiently clear to make it certain whether

the bottom card of a pile corresponds to the top or to the bottom

entry of a column on the score sheet. However, it presumably corre-

sponds to one or the other, so that it becomes of interest to further

subdivide the data by separating off the top and bottom target cards

in the E-piles and comparing the proportion of hits on these with

the remainder of the data. Table 4 shows the result of this operation.
7

Table 3

Comparison of Performance on the E- and M-Piles
of the Five Highest Scoring Subjects

Subject

E-Piles M-Piles

Pot
Total

Score

(from

Table 1)

Trials Hits

Hits

per 25

Trials CR

n

p
(One-tailed) Trials Hits

Hits

per 25

Trials CR
P

(One-tailed)

P.M. 1,600 434 6.78 7.13 5.2 x 10‘ 13 2,249 465 5.17 0.79 2.1 x 10* 1 4.6 x 10*8

D.A. 473 124 6.55 3.38 3.6 x 10
-4

701 156 5.56 1.49 6.8 x 10
-2

1.2 x 10'3

H.G. 1,764 396 5.61 2.57
|

5.1 x 10"3 2,687 562 5.23 1.20 1.2 x 10* 1 2.7 x 10‘3

C.C. 1,880 410 5.46 1.97 2.4 x 10‘2 2,794 595 5.32 1.69 4.5 x 10’2 4.9 x 10'3

D.L. 1,135 265 5.84 2.82 2.4 x 10‘3 1,639 335 5.11 0.44 3.3 x 10* 1
1.7 x 10'2

Note. It will be seen that the total trials shown for each subject are not exact

multiples of 25. For P.M., D.A., C.C. and D.L., only 24 trials are entered on
the score sheet for one of the runs. For H.G., 26 trials are entered for one of

the runs.

Comparing Table 4 with Table 3, it is seen that the further nar-

rowing down of the period during each run when the suggested mis-

placement seems most likely to have occurred has, in the case of each

subject, caused an increase in the average scoring rate for the “sus-

pect” trials. This observation does not argue differentially in favor

of Hansel's hypothesis and against the ESP hypothesis, since “sa-

lience” (concentration of scoring at the ends of runs) has been widely

7 Pratt (1961) has drawn attention to this variation in the scoring rate in rela-

tion to position in the run (without, of course, distinguishing E- and M-piles),

which he regards as a salience effect.
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reported as an ESP effect. However, it is of some interest that this

phenomenon, which might be expected on Hansel's hypothesis, is in

fact observed in a marked form.

Table 4

Comparison of Performance on Trials at Tops and
Bottoms of E-Piles with Remaining Trials

Subject

Trials at Tops and Bottoms

of E-Piles All Other Trials

Trials m Average

Hits per

25 Trials Trials Hits

Average

Hits per

25 Trials

P.M. BtlEMI 8.00 3,233 702 5.43

D.A. 1 EB 6.91 986 228 5.78

H.G. 6.25 3,739 780 5.22

C.C. 171 5.72 3,926 834 5.31

D.L. 112 6.31 2,330 488 5.24

Statistical Significance of the Excess

of Hits in the E-Piles

It has been shown in the preceding section that in the scores of

each of the five highest-scoring subjects there is an excess of hits

in the E-piles as compared with the M-piles. The question now to

be considered is whether these excesses are statistically significant;

that is, we have to ask with what probability would the observed

excesses have occurred by chance, supposing the ESP were operating

to produce the observed scoring level for each subject.
8

Pratt and Woodruff do not deny the existence of a highly sig-

nificant “Hansel effect" for subject P.M., though their interpretation

is not that of Hansel. Since neither Pratt and Woodruff nor Hansel

used the whole of the relevant data in their analyses, even for the

trials with P.M., it will be of interest, before considering the other

subjects, briefly to review the P.M. trials.

8 Note that we are testing for an effect compatible with Hansel’s postulated

“misplacement” when operated in the way which he himself found easiest. Failure

to find a statistically significant difference between E- and M-pile scores would
not refute Hansel’s general hypothesis, though success in such a search would lend

support to it.
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Trials with Subject P.M.

Table 5 shows the relevant data for P.M.

The value of X
2

>
corrected for continuity, is 21.36, and the cor-

responding probability (one-tailed) is 1.9 X 10“ 6
. There can thus

be no reasonable grounds for treating the division between the two

groups of trials as a chance event.

Table 5

Contingency Table for Subject P.M.

Trials ivith Subjects D.A. , H.G. , C.C., D.L.

The contingency table for the pooled data for these subjects is

shown in Table 6.

Table 6

Contingency Table for Subjects D.A., H.G., C.C., D.L. Pooled

The corrected X
2

is 5.12 and the corresponding probability (one-

tailed) is 0.012. 9

The single-tailed probability is appropriate for these tests because

9 The Fisher exact test (Robertson, 1960) gives a probability of 0.0119. It could

be argued that instead of pooling subjects who have different scoring rates, we
should compute the expectations and variance for each of the four subjects sep-

arately and sum them before computing yj. For justification of this procedure, see

Cochran (1954), Mantel and Haenszel (1959), Mantel (1963), and Birch (1964).

If this is done we obtain a probability of 0.0119 again.
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we are testing not for any type of uneven distribution between the

groups of trials but specifically for an excess in the E-piles, such

a tendency to excess being both predicted by Hansel's experimental

findings and established for the highest-scoring subject, P.M. Thus

there is significant evidence of a “Hansel effect” in subjects other

than P.M.

The reader may wonder how it is that Pratt and Woodruff

(1961), testing broadly the same hypothesis as we, arrive at a non-

significant result. There are three main reasons for this:

1. Pratt and Woodruff use a two-tailed test. We have already ex-

plained why this is inappropriate.

2. Pratt and Woodruff test a 2 X 5 instead of a 2 X 2 contingency

table. This test is sensitive to types of departure from the null

hypothesis not predicted by Hansel's hypothesis, which makes

it relatively insensitive to departures of the type predicted by

Hansel and which we wish to test. (Adoption of a test that is

too broad, i.e., that is sensitive to phenomena other than those

of interest, weakens the power of the test and may lead to failure

to obtain a significant result for the phenomena of interest.)

3. Pratt and Woodruff test only subjects H.G. and C.C. while we
have included all subjects who individually achieved a probability

below 0.05 in the main “ESP effect.” Some selection of subjects

is necessary since clearly the Hansel hypothesis makes no pre-

diction about subjects whose scores are in accordance with

chance. The 0.05 criterion is hallowed by tradition and we be-

lieve that by following it we have gone as far as humanly pos-

sible to protect ourselves against any suspicion of selection of data

after the fact.

Pratt and Woodruff also (with Hansel) limit their analyses to

runs scoring 6 or more. This raises a more difficult selection prob-

lem. While it is true that the factor making for successful card-

calling should be more highly operative in the high-scoring runs,

nevertheless it should be present to some extent even in the below-

expectation runs. It is not at all clear where to draw the line and

again there is danger of selection after the fact. We decided to in-

clude all runs. This decision entails some risk of diluting the effect,

but in fact we turn out to have enough significance left, and at least
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this seems to offer complete protection from the critic suspicious of

motivated selection.

Alternative Hypotheses

Is there any other “innocent” hypothesis which might explain

the uneven distribution of hits between E- and M-piles without re-

course to Hansel’s theory of fraud? Two suggestions advanced by

Pratt and Woodruff (1961) seem worth following up. The first is

described as follows

:

Usually, subjects show a tendency to respond more often10 to the

symbols occupying the three inner key-card positions. If there exists

at the same time a tendency for subjects to place the key cards that

were in the end positions back on the three inner pegs, these two con-

comitant habits would account for finding more hits on the symbols

that had been on the ends. Thus this hypothesis might explain Han-
sel’s results without the necessity of bringing in either his trickery

interpretation or any variation of the ESP hypothesis, [pp. 119-20]

We shall refer to this as the “position preference hypothesis.”

A second hypothesis is advanced in the same reference

:

There may be an alternative ESP interpretation, such as a dif-

ferential rate of scoring on the five symbols coupled with some ha-

bitual tendency in the placement of the symbols on the pegs. [p. 126]

This is similar to the position preference hypothesis except that the

identity of the symbol now plays the role of the position in the cur-

rent run . We shall refer to this as the “symbol preference hypothesis.”

Both hypotheses are advanced purely speculatively by Pratt and

Woodruff, though it is easy to check them (easy, that is, in principle

but laborious in practice). For example, to test the symbol preference

hypothesis we determine, for each subject separately, the scoring

rate (i.e., proportion of hits) for each symbol called. The calls on

each symbol can be classed as E or M depending on whether that

symbol was at the end of the row in the previous run or in one of the

10 “Respond more often” here might mean either to “call more often” or to “call

successfully more often”
;

i.e., to score at a higher rate. If the former, the hypoth-

esis would not explain the significant result in the chi-square test applied above to

Tables 5 and 6, which compares, the distribution of hits with that of misses. We
therefore assume that the hypothesis refers to a possible tendency to score a

higher proportion of hits on the three inner card positions.
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middle positions. For each symbol, we count the number of E’s and

M's among the calls and multiply these by the scoring rate for that

symbol. This gives the expected score on E- and M- calls allowing for

symbol preference. This is done separately for each subject. Summa-
tion then gives the total expected E- and M-hits on the symbol pref-

erence hypothesis. The observed number of E- and M-hits is then

compared with the expected by a contingency test. An exactly anal-

ogous procedure deals with the position preference hypothesis.

Results are shown in Table 7. It is immediately clear that neither

hypothesis accounts for the observed results.

Table 7

Significance of Excess Hits on E-Symbols on
Three Hypotheses

Subject P.M. Subjects D.A., H.G., C.C., D.L.

No. Hits

on E-

Symbols

X 2

ad/) P

No. Hits

on E-

Symbols

x
2

(Id/) P

Observed 434 1,195

Expected:

Unadjusted 373.71 21.36 1.9 x 10"6 1,142.16 5.12 1.2 x 10'2

Allowing for

position pref-

erence 373.26 21.69 1.6 x 10'6 1,142.49 5.06 1.2 x 10*2

Allowing for

symbol pref-

erence 377.73 18.55 8.4 x 10"6 1,147.87 4.06 2.2 x 10*2

Note . Each of the 6 chi-squares is based on a 2 x 2 table (hits/misses : E/M). Only
one of the 4 cells is shown in each case, the other 3 being deducible from the

marginal totals, which are the same as in Tables 5 and 6. The "unadjusted”

line gives Tables 5 and 6, in which the expectations are computed from the

marginal totals on the usual proportional basis. For the last two lines, the

expectations are computed as described above. Yates’s correction is used

throughout and probabilities are one-tailed.

Conclusion and Comments

The probability level (0.012) found for the excess of E-pile hits

in the trials of the four highest-scoring subjects other than P.M.
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would be taken, in general scientific practice, as evidence of a real,

non-fortuitous effect. In coming to such a decision it would be borne

in mind (a) that we are looking for confirmation of an effect already

established for subject P.M., and (b) that each subject separately

shows the predicted excess.

It is still open, for those who find it easier to accept the reality of

clairvoyance than Hansel's hypothesis of card misplacement by an

experimenter, to say, as do Pratt and Woodruff (1961) that “sta-

tistical oddities are a dime a dozen.” However, much of the literature

of parapsychology has been taken up with refutations of just this

argument when it is advanced by those skeptical of the evidence for

paranormal effects. Dr. Pratt (1964) has remarked:

When the chance odds at which we arrive by our statistics are as

unlikely as 1 in 100 [i.e., probability 0.01], scientists generally agree

that it is not reasonable to say that chance alone was involved. There-

fore we reject chance and look for some lawful principle at work in

the experiment, [p. 51]

Pratt and Woodruff (1961) offered a “consistent and reasonable

ESP hypothesis” for the subject P.M. in terms of her individual psy-

chology, as follows

:

For the subject P.M., the run began, in the psychological sense, when
she re-arranged and placed the target cards. The ESP task being a

difficult one, she dealt with it by a “narrowing of attention” procedure.

For her the task became one of attempting to identify only some of the

cards in the deck : those with the particular symbols which had become
salient because of their prominent, end positions in the preceding

run. [p. 126]

It would clearly be far-fetched to offer the same explanation for

the effect found in the scoring pattern of the other subjects. If it is

accepted that the observed excess of E-pile hits for subjects D.A.,

H.G., C.C., and D.L. has been shown not to be fortuitous, Hansel's

hypothesis seems to be definitely reinforced.

Summary

The present position regarding the Pratt-Woodruff experiment

and Hansel's criticism thereof may be summarized as follows

:

1. Hansel suggested a hypothesis of card misplacement by one ex-
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perimenter which appears to be consistent with the experimental

conditions described in the original report.

2. This misplacement might be carried out in various ways but

the apparently easiest way would have certain consequences de-

tectable in the data.

3. Hansel showed these consequences to be present in the data for

the highest-scoring subject, and attempted to show the same

for other successful subjects.

4. Pratt and Woodruff showed that in the latter attempt Hansel

had failed.

5. They also offered an after-the-fact speculation to explain the

phenomenon in terms of the particular subject's psychological

approach to the task.

6. We have shown that the effect is indeed present in the other

successful subjects taken collectively.

7. As the effect is of a most obscure nature we submit that it would

be implausible to postulate the same psychological peculiarity

among these subjects. Further, the finding of this effect in sub-

jects other than the first practically eliminates any suspicion that

it may be a statistical artifact discovered by an after-the-fact

“groping” search.

8. Two alternative hypotheses suggested by Pratt and Woodruff

to account for Hansel's observation are found not to be consis-

tent with the observational results.

9. We conclude that the evidence tends to support Hansel's hy-

pothesis of card misplacement.

10.

The evidence is not, of course, compelling. It is open to anyone

to prefer the hypothesis that an unlikely coincidence has oc-

curred or that the psychological peculiarity attributed by Pratt

and Woodruff to the subject P.M. applied to more than one

subject, or to produce yet another hypothesis in terms of an

ESP effect. Exactly where the balance of probability lies, in

the light of all the evidence, must be, as always, to some extent

a matter of opinion, depending among other things on the de-

gree of probability one attaches to the occurrence of various

types of experimental error. However, it seems clear that the

new evidence in this paper moves the balance at least some dis-

tance toward Hansel's hypothesis.
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APPENDIX

Details of Scoring According to Pile Position for the Five

Subjects with Highest Significance Level

Subject

Pile Number

1 2 3 4 5

P.M. Number of hits 201 147 — 233

Number of trials 806 721 794

Average hits per

25 trials 6.23 5.10 B9 7.34

D.A. Number of hits 59 58 48 65

Number of trials 231 227 234 242

Average hits per

25 trials 6.39 6.39 5.13 5.21 6.71

H.G. Number of hits 210 194 191 177 186

Number of trials 888 885 893 876

Average hits per

25 trials 5.91 5.34 4.96 5.31

C.C. Number of hits 204 194 197 204 206

Number of trials 957 938 923 933 923

Average hits per

25 trials 5.33 5.17 5.34 5.47 5.58

D.L. Number of hits 130 104 117 114 135

Number of trials 575 540 556 543 560

Average hits per

25 trials 5.65 4.81 5.26 5.25 6.03

D.A.+H.G.+ Number of hits 603 553 545 592

C.C.+D.L. Number of trials 2,651 2,614 2,598 2,601

Average hits per

25 trials 5.69 5.26 5.32 5.22 5.69

D.A.+H.G.+ Number of hits 804 697 708 708 825

C.C.+D.L.+ Number of trials 3,457 3,335 3,351 3,384 3,395

P.M. Average hits per

25 trials 5.81 5.22 5.28 5.23 6.08
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