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A COMPARISON OF FIVE ESP TEST PROCEDURES1

Betty M. Humphrey and J. G. Pratt

ABSTRACT: As the first step in a project to investigate
whether ESP results show any relation to personality
test scores, 37 college students were given 2,001 runs

in five widely varying ESP procedures. Only the results
of the ESP tests are reported here. The pooled results
of these procedures gave a marginally significant criti-
cal ratio of 2.47, while a chi-square method of combin-
ing the CR's of all procedures gave a probability of
.004C. The results from one matching procedure using en-
closed cards dropped through chutes gave the large devi-
ation of —165 in 490 runs. With a standard deviation of
44.27, this gave a CR of 3¢73 with a corrected probabili-
ty of .001. The experiment appears to warrant the con-
clusion that ESP is evidenced in the results. The sug-
gestion is offered that the significant negative devia-
tion and the chance results of the four other procedures
are attributable to the highly routinized experimental
conditions which, although regarded as necessary in order
to facilitate correlation studies, were recognizably un-
favorable to the spontaneous appearance of ESP in the
normal form of a positive deviation.

1. Introduction

The research of which this is an introductory re-
port was undertaken to discover any relations that might
he found in the correlation of the performance of sub-
jects on a battery of ESP tests on the one hand, and cer-
tain personality measurements on the other. Obviously,
such a study has at least two distinct parts, each con-
cerned with two basic questions: (1) Do the subjects
show ESP ability; and (2) If so, how is it correlated
with their personality test scores?

1. The writers wish to acknowledge their indebtedness to Dr. J. B.
Rhine for his many helpful suggestions and criticise» regarding
both the conduct of the experiment itself and preparation of
the report; and to Dr. L. E. Rhine and Dr. C. E. Stuart for
careful readings of the paper at various stages in its develop-
ment.
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Since each of these questions has its own histo-
ry and Methodology the two sections of the research can
most conveniently be handled in separate reports. The
present article deals solely with the results of the ESP
tests. A later paper will report and discuss the ESP
and personality correlations of this and other investi-
gations of similar character.

In planning the ESP phase of the research, the
objective was to obtain a broadly representative set of
ESP procedures. The five which were chosen consequently
vary widely in type. One of these represents what is
known as *‘general ESP" which potentially allowed both
telepathy and clairvoyance to take place. Another in-
volved the precognition hypothesis (pre-shuffle card-
calling). A third utilised the matching method known as
"blind Matching”™ in which ESP cards were matched face
downward against concealed key symbols. A fourth test,
also matching but with exposed key symbols, required the
use of cards individually enclosed in sealed opaque en-
velopes. The fifth test involved the use of a newly coo
strue ted machine in which the sorting of colored marbles
was the essential procedure.

This selection of procedures afforded, it was
hoped, a sufficient variety of conditions to bring out
individual differences and preferences on the part of
the subjects, if there were any. The GESP test was in-
tended to appeal to those subjects who felt a need for a
sender or personal agent with whom telepathic contact
might be effected in the test. It is likely to seem
most “‘reasonable’™ to the beginning subject.

On the other hand, the precognition test is like
ly to appear to the average naive subject as an almost
impossible task. At the same time, it appeals to some
subjects as the Host challenging, perhaps because of the
very incredibility of the hypothesis of precognition.

The blind matching procedure gives the feeling
of Hore active participation since the subject has an op
portunity to handle the cards which are used in the test
Most of the experimental work in recent years has been
done with card matching tests and they have been both
popular and effective.

The open matching method with the sealed cards
represents a combination of special virtues. Open natch
ing has been more popular and more successful than blind
matching but, for complete security against occurrence
of errors, some concealment of the cards is necessary
lest they afford cues to the subject. Accordingly, the
enclosure of tbe individual cards in sealed opaque
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envelopes was added as a precaution. There has been,
however, a peculiar reaction in sone instances to the
enclosure of cards and this feature itself therefore pos-
sessed added interest.

Finally, the introduction of the marble test ma-
chine represented an interest in the use of mechanical
apparatus in the ESP test. That machines as testing de-
vices have been successful has been amply demonstrated
by Tyrrell. (15), but they have not had general applica-
tion. The particular machine used had had no previous
tryout and represented an unknown quantity insofar as ex-
pectations went. In its preliminary trials, it was ob-
served to arouse considerable subject interest.

A detailed description of these methods wvill be
found below with the results of each stated individually
as well as in combination. Those readers who are inter-
ested only in the statistically significant sections of
the report will perhaps wish to have the information at
this point that, of the five procedures used, only that
with the open matching of enclosed cards met the extra-
chance criterion, although the results of all five in
combination may be regarded as marginally significant.
It seems worthwhile, nevertheless, to give a full descrip
tion of the experiment in order to permit comparisons
and to make possible repetitions of the work, in whole
or in part.

In order to afford a uniform basis for compari-
son of ESP test results with those of the personality
tests, it was planned to give each subject a given number
of runs with each test procedure as nearly as could be
done. This sort of routinized procedure is recognized
by the experienced student of ESP as destructive of an
essential spontaneity or freshness of interest on the
part of the subject, since it tends rather to create a
"'task atmosphere’™ and to fix a weight of responsibility
upon the subject in his participation. In spite of this
aspect, the decision was made in favor of regularity of
appointments and a fixed quota of runs per subject. This
plan seemed necessary, on the basis of previous experi-
ence, in order to insure the obtaining of data most suit-
able for making the ESP-personality correlations. In the
present research, with five procedures on which compari-
sons were to be made, the many disturbing factors (such
as loss of interest, the caprice of the subject, and the
like) would otherwise have rendered statistical treat-
ment exceedingly precarious. It was recognized that the
experiment was initiated with a handicap due to the ele-
ment of regimentation of the subject which the design of
the research seemed to require, but it is evident that
the experimenters had hopes of overcoming this handicap
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or they would not have undertaken the project in its
present fore. In this connection, the earlier work of
Rhine (10: p. 2&5) eight be mentioned in which the obser-
vation was made that regular appointments with routinized
experimental sessions led to much lower scoring than did
the testing of subjects in more spontaneous situations.

1l. General Experimental Conditions

In setting up the conditions for the different
tests, it was the aim of the experimenters to reduce to
a minimum all possibilities of error. A full statement
of the plan of the experiment (purpose, description of
techniques, manner of choosing subjects, length of se-
ries, and methods to insure completely independent re-
cording and computations) was written before starting the
testing itself. The steps set forth in this preliminary
statement were followed closely throughout the experi-
ment..

Numbered record sheets were used for each tech-
nique and all records were accounted for at the end of
the experiment—thus guarding against selection of data.
All records of scores were kept in triplicate: in addi-
tion to the original record sheets, each experimenter
kept a personal record book of the results by subjects.

Subjects were undergraduates at Duke who volun-
teered for the experiment. No effort was made to select
them on any basis other than that of their willingness
to participate. Each subject, when volunteering, indi-
cated his free hours. From this schedule, the experi-
menters notified each subject of weekly or semi-weekly
appointments. A total of 37 subjects were tested. Twelve
of these, however, were unable to continue the tests
after the first session (because of lack of either time
or interest). Their results are included for the sake
of completeness, but in the main the results of the ex-
periment consist of the work of 25 students who were able
to complete tests in more than one technique.

Although no extensive system of rewards was con-
nected with the experiment and no attempt was being made
to note the effect of rewards, the subjects were offered
movie tickets for scores of nine or over.

No rigid order of giving the different tests was
adhered to, but subjects generally took the tests in the
following order: GESP, UM Chutes, BM Table, ESP Marbles,
and Precognition. This order was often changed to suit
the needs of the occasion. Also, a subject was not re-
quired to complete twenty runs in one technique before
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trying another. In actual practice, the UM Chute test
case first for many subjects, and it was almost always
the first procedure finished by a subject. Even when a
subject started on GESP on his first visit, the quota of
twenty runs was never completed on that occasion. On the
second visit, the rule was to go on to ON Chutes, a test
in which the quota was easily filled in a single session.

It was planned to have each subject complete
twenty runs in each technique, but lack of time on the
subjects” part and the ending of the school year made
this impossible in many instances. The preliminary state-
ment of the plan of the experiment provided that if test-
ing were stopped by the end of the school term the work
would be considered as complete with the amount done.

11l. The Five ESP Procedures

A. GESP. In this set-up the sender was located
in the large recreation room on the top floor of the
building with windows opening only on the west. The sub-
ject was in an experimental room on the same floor with
the window opening to the south. The two rooms were 50
feet apart along the corridor, and during the experiment
the sender and the receiver had three closed doors and
two solid brick walls between them.

ESP cards were used in this test in packs of 50
cards each. They were prepared in advance by J.G.P. in
the following manner: First they were given five dove-
tail shuffles and at least one cut. They were then re-
corded, with a carbon duplicate, on serially-numbered
record sheets in pads clearly marked for this experiment.
After each deck had been recorded, it was fastened with
a rubber band and placed in a small box. The carbon rec-
ord was then torn out of the pad, folded, and put in a
black envelope. The card box and the envelope were bound
together by a rubber band, and to these was attached a
strip of paper with the correct serial number. The decks
as thus prepared were then placed in a locked box in the
correct order for use. Only the experimenters held keys
to this box.

Each subject, when making his appointment for the
GESP test, was asked to bring a friend to act as sender.
If he was not able to do this, one of the experimenters
(with few exceptions, B.M.B.) acted as sender. At the
time of the first testing session for each subject, B.M.B.
instructed the subject and the sender as to their roles
in the experiment. The sender was shown the one-way sig-
nal light in the recreation room and was told that he was
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to hold the deck of cards, as it came from the box, face
down in his hands as though prepared to deal and to
place the first card from the deck face up on the table
as soon as he was ready, without waiting for the light
to flash. When the flash did occur, he was to concen-
trate on this first card. When the light went off (a
sign that the subject was recording his call for the
first card), the sender was then to place the second card
face up on the first one, and so on without interruption
through the entire pack of fifty cards.

The receiver was shown the second experimental
room with the signal button and the record pad, with
serially-numbered sheets in duplicate, on which to record
his calls. He was asked to use one hand for both operat-
ing the signal button and writing his calls, so as to
eliminate the possibility of confusion. Thereceiver was
told that when he was ready, he was to press the button
as the signal for the sender to concentrate; then when
he had formed his impression of a symbol, hewas to re-
move his hand from the signal button and record his
choice, then to press the button again for the second
card, and so on for the whole run.

After giving these instructions and after seeing
that the receiver was in his place, B.M.H. closed the
doors, handed the sender the cards (still in the box),
and then left the room. The experimenter retained the
black envelope with the carbon copy of the card order.
The doors between the experimental rooms remained closed
during each run; the experimenter was careful to stay in
a position between the doors to see that this was the
case .

At the end of the run the receiver signed his
name and then deposited the original record of his calls
in a locked box before B.M.H. and the sender entered his
room for the check-up. The score for the run was then
checked from the subject's carbon record of calls and the
carbon record of cards taken from the envelope. B.M.H.
retained these two carbons as her personal record of the
results. A testing session continued for as many runs
as the experimenter deemed wise or as time permitted.

J.G.P. later removed from the locked box the call
records and checked them against his original records of
the cards. These records he kept for personal reference.
The two experimenters then compared results and any dis-
crepancies were removed by consulting the records of both
experimente rs.

B. OM Chutes. This procedure was devised for
this experiment by UMMH. The aim of the set-up was to
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enable the subject to escape from any feeling of self-
consciousness or restraint which he might happen to feel
in the presence of an experimenter; yet to retain the
aost rigid experimental controls. Also it was thought
that the disappearance of each card from view after it
had been matched would help the subject to escape from
the patterning tendencies often so strong in matching
tes ts.

In preparation for this experiment twenty decks
of cards were placed, each card individually, in black
opaque envelopes and sealed with heavy gummed paper. A
code number was placed on the outside of each envelope.
The code itself was made up by shuffling thoroughly a
deck of cards numbered 1-25 and arbitrarily putting the
first five numbers to appear on top of the shuffled deck
on envelopescontaining squares; the next five numbers
on circles; then stars, waves, and crosses for succeeding
fives in order. These numbers, together with the letters
of the alphabet used to differentiate each deck were
written in India ink on the envelopes enclosing the
cards. The process of selecting the card order was re-
peated for each of the twenty decks, thus providing a
thoroughly unique code for each sealed deck. No subject
had any knowledge of the manner in which the codes were
made up, and, since the copies of the codes were kept in
the experimenters' possession at all times, no one had
an opportunity to learn them.

The subject was shown a set-up with five key-
cards visible before him and before each key-card an
opening (see Fig. 1). Ke was given twenty decks of ESP
cards, with each card sealed in an opaque envelope, and
was told that he was to try to match the symbol in each
envelope with one of the key-cards by dropping it in the

proper opening. The cards then passed through the chutes
into a compartment box in the next room.

During an experimental session both experimenters
were present iu the room where the cards fell into the
box with five open compartments. As the subject finished
one run, the box was removed and an empty one put in its
place in readiness for the next run. While the subject
did the next run, the two experimenters together silently
counted the score of the one just completed. The steps
in doing this were: (1) The box was laid on its side
with the opening toward the experimenters. The number
of cards in each compartment was observed and recorded
in order to remove the danger of any cards being mis-
placed without detection. (2) A strip of cardboard the
length of the compartment box with the code for the par-
ticular deck used was placed directly on top of the box.
The code for the key symbol for each compartment was thus
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directly adjacent to that compartment. With both experi-
menters observing, the cards were removed from the first
compartment and compared with the code. The incorrect
cards were put back in the compartment immediately; the
correct ones were laid at its front edge. B.N.H. record-
ed the number correct in each compartment as the count
was made. When this had been completed for all five com-
partments, each experimenter counted the hits and record-
ed the score for the run.

Each subject used a pack only once. Thus the
remotely conceivable possibility of auditory cues given
by the experimenters during the checking could have had
no bearing on the results.

The cards as distributed by the subject were
left in the compartment boxes after the session until an
assistant (D.H.C., Laboratory secretary) had recorded
them on the numbered record sheets preassigned to the
runs. The assistant then independently re-checked the
scores. Comparison of these scores with those of the ex-
perimenters was made and in case of a discrepancy, the
score nearer chance (on the side of safety) was counted.

C. Hlind hatching Tab le. This apparatus was a
new device designed for *‘blind-matching' tests. Each
subject was instructed to distribute a pack of ESP cards
in front of five openings or small windows in the table
top so as to match five concealed ESI symbols stamped on
a roll of paper inside the table. After the cards were
all matched the experimenter (usually J.G.P.) recorded
the subject’s choices on the blank section of the roll
showing through the openings. Someone then pulled the
lever which carried the written record out of sight and
brought into view the key symbols. The score was counted
and written down by the experimenter in his own personal
record hook.

The roll was later checked by an assistant and
the scores compared with those of the experimenter. In
case of a discrepancy, the roll was rechecked by two ob-
servers and any corrections were made from the roll rec-
ord. The fact that the roll moved only in one direction
eliminated the possibility of the subject's revising his
call record after having seen the key arrangement. The
table had a lock which prevented its being opened by any-
one other than the experimenters.

In making up the roll of key symbols the follow-
ing procedure was used. The throw of a die determined
the choice of a column from a table of all possible per-
mutations of the five ESP symbols arranged in five col-
umns and twenty-four rows. (The throw of a six was
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disregarded.) Another die throw determined the choice
of a card from a shuffled deck numbered from one to
twenty-four. (The use of a single die restricted the
range of the cut to the top six cards, but a random dis-
tribution of the numbers selected was achieved by shuf-
fling and cutting the deck before each die throw. The
number on this card determined which combination of key
symbols was to be selected from the column. The order
of symbols thus chosen was then stamped on the roll in
indelible ink. This procedure was repeated for each
group of key symbols until the roll was filled.

The Laboratory secretary D.H.C. and experimenter
B1.H. worked together making up each roll, the former
following the procedure for choosing the symbol order,
the latter stamping the roll accordingly. The prepara-
tion of a roll was carried out under conditions such that
no subject ever saw the stamping of a roll nor a partial-
ly stamped roll. All stamped rolls not in use were kept
in locked compartments.

D. ESP Marbles. This test was conducted with a
machine designed by J.G.P. with the aid of Mr. Wallace
Scherer of this Laboratory who constructed it. Since
this is the first report of tests made with this appara-
tus, a detailed description of the machine would normally
be in order. However, since the results were not sig-
nificant and since redesigning is intended, it will not
be described here in complete detail. It will suffice
to say that the subject guessed the color of a marble
just ready to roll into sight by pushing one of five col-
ored levers. Hits could be counted during the run or at
the end by observing how many marbles were of the same
color as the channels in which they lay.

_ Each loading of the machine provided for ten runs
or 25U trials. The 250 marbles with which the machine
was loaded were taken from a stock of 1.000, 200 of each
color, which had been well mixed. The 1,000 marbles were
kept locked in a desk at all times except when the ma-
chine was being loaded. The machine was always loaded
by one of the experimenters or by some member of the Ilab-
oratory staff. The person to load the machine was not
allowed to be present with the subject during a test.

At the time of the experiment, either J.G.P. or
B.M.H. (the one who had not loaded the apparatus) was al-
ways present to explain the operation of the machine and
to keep a record of the run scores. After the machine
had been emptied, the other experimenter and an assistant
(D.H.C.) unlocked the machine and removed a drawer from
the bottom. This drawer contained the marbles still sep-
arated into the five color compartments. These two
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observers independently counted and recorded the number
of marbles of each color in each compartment. By total-
ing the proper figures, they thus arrived at an inde-
pendent. check upon the number of hits scored in the en-
tire ten runs.

JC. Precogni tion Test. The record sheets used in
this experiment provided for ten runs each. At the be-
ginning of the experimental session, the subject was giv-
en the record sheet or sheets. (At the discretion of
the experimenter the subject was asked to do either ten
or twenty runs at one session.) He was instructed to
predict in each space of the call columns the order of
symbols which would correspond to the order later to be
written into a corresponding card column. In short, the
subject was to predict the order of ESP cards as they
would be after being shuffled later. The subject was
then left alone to complete his task. Upon finishing,
the subject sealed his call records in a specially pro-
vided black envelope and brought it to the experimenters.
He could then either wait until the results were deter-
mined, or could be notified of his scores Ilater.

Upon receipt of the sealed envelope, the two ex-
perimenters determined the order of cards to be matched
with the subject’'s calls. The first step in getting the
card order for each run was for each experimenter to
shuffle thoroughly a deck of cards: B.M.H. a puck of 25
ESP cards, and J.G.P. a pack of plain cards numbered
from 1 to 25- A random cut of the ESP deck was then de-
termined in the following manner. Three eight-sided
dice, the sides numbered from one to eight, were used.
One was red, one white, and one blue. The three were
thrown together; the numbers on the top face of the two
colored dice were multiplied; and the number on the white
die added to this figure. If the number thus obtained
was less than 25, that card from the lop of the numbered
deck was taken and the number on it gave the place to
cut the ESP pack. In case the number obtained from the
dice throw was more than 25, 25 or a multiple of it was
subtracted and the resulting number was used to determine
the cut of the numbered deck. (The use of the inter-
posed cut of a shuffled numbered pack made it equally
likely that the cut would come at any position of the ESP
pack.) After the order of cards had been found in this
manner, the record of the 25 symbols was made in the card
column of a record sheet which bore the same serial num-
ber as the sheet for calls which the subject had filled
in and sealed in the envelope. This was done for the
same number of packs as the subject had recorded calls.

After the card record was completed, the experi-
menters opened the subject's record. Each experimenter
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counted the hits independently and then compared results.
Any discrepancies in the two sets of scores were correct-
ed by consulting the record sheets again.

IV. Results

Genernl. The 37 subjects who participated in
the experiment completed a total of 2,001 runs, or
50,025 trials. In this number of trials there were 9,784
correct hits made, which is 221 less than the number ex-
pected by chance. The critical ratio obtained from this
deviation is 2.47» which is just below the 2.5 lavel of
significance. (The probability of finding a deviation
in either direction from the mean as great as 221 hits
in 2,001 chance runs is .bl)6.)

The main interest, however, lies in the distribu-
tion of the deviation over the five subdivisions con-
tributing to the totals just given. Since the main ob-
jective of the research Jay in the comparison of pro-
cedures, it is important to preserve whatever distinctive
effect any given procedure may show rather than to pool
the results of all procedures into a common total where
they mav cancel each other out. It is necessary, then,
to use a method of evaluation of the probability of this
result which allows for any peculiarity of distribution
among the different series. The chi-square method of
combination of critical ratios is well adapted to the
purpose; and by the use of this method, a total chi-
square of 17.U is obtained which, with five degrees of
freedom, is equivalent to a probability of .0045. This
may be regarded as significant.

TABLE |

Summary of Results by Procedures

Procedure Runs Hits Dev. S.D. C.R. X2
GESP Series 382 1,877 -33 +39.09 .84 071
M Chutes " 490 2,285 -165 +44.2? 3.73 13.91
BM Table " 462 2,287 -23 +42.98 54 29
ESP Marbles 287 1.398 -37 +33.88 1.09 1.19
Precognition * 380 1,937 +37 +38.98 .95 .90

Total 2,001 9,784 -221 +89.46 2.47 SX2 = 17.00
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4.35
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67 20 490 .22
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59 20 3.70 2.91
.66 20 515 .34
11 20 4.10 2.01
45 20 5.10 .22
22 20 5.10 .22
11 20 5.30 .67
151 20 3-65 3-02
71 20 520 45
.72 20 1.80 2.66
69 20 510 .22
150 20 475 .54

20 505 .11
54 20 4.10 2.01
156 20 450 1.12
145 20 4.05 2.13
141 20 4.75 .56

10 4.60 .69
94 10 5.00 00
1.75 20 5.00 00
1.00 20 505 .11
1.70
.64 490 4.66 3.73
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4.90
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10
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267 4.67 1.09 360
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Table | presents the results of the individual
series for the five procedures, as well as the totals.
It will be noted that one of these—the OM Chutes pro-
cedure—gave the major portion of the deviation: -165
of the total of -221. In view of this fact, some further
detail regarding the data of this test is warranted.

OM Chutes Procedure. The data of this series
consist of 490 runs with 2,285 hits. This represents an
average of 4.60 hits per run or 165 below expectation.
The CR is 33, which is equivalent to a P of .0002 that
so large a deviation in either direction from the mean
would occur as a result of chance factors. Corrected for
the selection of one of the five procedures, this prob-
ability becomes .001.

The goodness-of-fit test which measures the de-
gree of approximation of the observed score frequency
distribution to the binomial expectation gives a chi-
square of 21.08 which, with nine degrees of freedom, rep-

resents a P of .012. The notable feature of the distri-
bution lies in the consistently higher frequency of
scores from G to 3 inclusive and the frequency of scores
from 6 to Y inclusive.

Examination of the individual CR’s for GM Chutes
(see Table 11) reveals that the largest critical ratio
is 3-02, while two are between 2.50 and 80, and three
between 2.00 and 2.49- These largest six CR's are all
based upon negative deviations. This aspect of the re-
sults shows that, while there were large individual dif-
ferences in results, several subjects contributed effec-
tively to the negative trend of the total result; there
was no outstanding individual positive total.

Hit frequency Distribution in the Run. As a
consequence of the finding of Rhine~(8j that the DT tech-
nique (calling down through the unbroken pack) gave a
hit distribution having a U-shaped curve (i.e., showing
most hits at the beginning and at the end of the run),
attention has been given by many experimenters to the
distribution of successes within the run. Pegram (6),
Gibson (2), and Clark and Sharp (12) found similar U-
shaped curves with the use of the DT procedure. However,
MacFarland (4) and Martin and Stribic (5) failed to ob-
tain U-shaped curves. Martin and Stribic report a
straight-line decline from the beginning to the end of
the run.

Although the only two procedures of the present
experiment, which were in such form that the results could
yield a frequency curve (GESP and Precognition) gave
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chance results by the critical ratio method, the writers
felt that sufficient interest attaches to such curves to
justify recording the results of these tests in this
form. More than usual interest in these curves was felt
at the present time because of the work of Rhine on ter-
minal salience within ESP runs, the first report of which
is found in this issue.

The GESP series was conducted in runs of 50
trials each, hut the calls were recorded in two columns
of 25 trials each. It is a question as to what would be
the proper method of plotting the hit frequency distri-
bution for this series. It seems, however, that for the
subject, the record sheet itself, which broke up the run
into two sections of 25 trials each, might have been ex-
pected to have been more determinative than any other
feature; and accordingly, the hit distribution is made
out on the basis of 25-trial runs.

The 25-trial run is divided into five sections
of five trials each and the hit frequency for each sec-
tion is determined. This gives a five-point curve of hit
frequency for the run. The above-mentioned work (with
the exception of Martin and Stribic, who gave a 25-point
frequency distribution) followed this plan.

The GESP series gives a declining curve with an
up-turn at the end which is suggestive of the U-curve.
The Precognition results plotted in the same way give a
declining curve. It should be clearly understood that
no significance can be attached to these curves in iso-
lation but that they may be worthwhile fragments of evi-
dence in the cumulative study of the distribution of hits
within the run. The curve found here in the case of
Precognition is reminiscent of the declines reported in
the earlLier decades of ESP research; e.g., Richet (11),
Jephson (3), Estabrooks (1), and the cases of Frick and
Linzmayer reported by Rhine (8: pp. 140ff.l. Table 111
shows the data of the GESP and Precognition tests (hits
and deviations for each of the five points) upon which

the curves are based.

TABLE 111
Hit Frequency for Groups of Five Down Through the Run
1st 2nd 3rd 4th 5th
Five Five Five Five Five
PDT *3b nj-22 +15 -13 -25
SIS 402 395 367 355

391 384 364 359 379
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V. Interpretation of Results

Before concluding that extra-sensory perception
has been shown to occur in the OM Chutes section of this
experiment, it is well to take into account other possi-
ble alternative hypotheses besides the chance hypothesis.

The Sensoly l'vpothesis. In this section, the
four procedures wnicn yielded chance results can be
passed over, as no further explanation of those results
is required. The first question for discussion is: has
the DM Chutes test adequate to eliminate non-chance scor-
ing by any and all methods which might make use of known
sensory processes alone? As staled, this question is
broad enough to cover all varieties of counter-hypotheses
which have been discussed in the literature.

It will suffice to recall the features of the 0!i
Chutes procedure which made it impossible for the subject
to use any form of sensory cues. The cards were sealed
in opaque black envelopes and wrapped completely around
with heavy gummed paper thus making direct visual and
tactual perception of the symbols completely impossible.
Each deck was marked with a unique code and a subject nev-
er used the same deck twice, so it was out of the ques-
tion that the code markings could have been learned. The
codes were determined at random, so there was no system
to he detected. The keys to the codes were kept locked
in a desk at all times when they were not in use, and the
sealed cards were locked in the laboratory at night. Fi-
nally, there is evidence from the results themselves that
the subjects were not ""pulling the wool over the eyes™ of
the experimenters. The subjects scored below chance when
they had been instructed to score high. As they were all
naive about ESI' work, they did not know that consistent
low scoring would be of any scientific interest. Further-
more, they were offered a movie ticket for each score of
nine or higher, and they were consequently interested in
high scores.

Checking and Computing Errors. Experimenters"
errors were avoided by having the double count of the
score at the time of the experiment, followed by an inde-
pendent recording and re-checking of the score by a third
person. In case of a discrepancy in these two sets of
scores, there was no way to locate the error, but taking
the score nearer the chance mean or that on the side of
safety is the accepted scientific practice for such cases.

2. For the fullest discussion of counter-hvpotheses in relation to
the evidence for ESP, see Rhine et al., Extra-Sensory Perception
After Sixty fears, Chapters V and VI.
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Computing errors were avoided by having each experimen-
ter independently make all of the analyses used from his
own records of the results. These were then compared
and checked until complete agreement was found.

Sampling and Optional Stopping. All the trials
made with the OH Chutes procedure by the subjects who
were used in this experiment are included in this report.
Serially numbered record sheets in all procedures safe-
guarded against selection of data or unintentional omis-
sions. Optional stopping as an hypothesis seems to have
little applicability in this experiment. The experiment
was set up to include from 3U to 40 subjects, with 20
runs in each procedure by each, or as much, short of this
foal, as could be completed by the end of the school
year. As it turned out, the work was brought to an end
by the approach of final examinations with the consequent
unwillingness of the subjects to take any more time from
scholastic duties. The decision to report as a unit the
work accomplished by the end of the school year was made
when the experiment was first planned.

Conclusion in the Light of Safeguards. The de-
sign of the experiment had as a primary objective to re-
duce the possibilities of interpreting the results to two
alternatives: chance or ESP. Re-examination of the de-
sign of the OM Chutes indicates that this objective was
reached. Inasmuch as the results of that procedure are
statistically significant, even when properly combined
with the chance results of the four other procedures and
when allowance is made for the negative direction of the
deviation, the conclusion indicated is that the subjects
exercised ESP in that part of the experiment.

VI1. Discussion

While the foregoing conclusion that ESP occurred
is reached on the basis of clear-cut statistical evalua-
tions of the data, the results themselves present some
interesting relationships which raise new problems re-
quiring further research. There are two principal fea-
tures which call for explanation: first, the fact that
four of the five series yielded insignificant results;
and second, the fact that the one significant deviation
was negative rather than positive. Since this one sig-
nificant deviation was sufficiently large to make unim-
portant statistically whether it was positive or negative,
the latter problem becomes a purely psychological one.

No certain explanation can be offered for these
two peculiarities in the results. Considerable further
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investigation may be required to test such hypotheses as
may be offered in tentative explanation. Rut since it

is a necessary first step to consider such hypotheses,

an effort will be made to present such tentative explana-
tions as the Tacts of the experiment and the relevant
literature on the subject would appear to provide. The
writers have hud the benefit of lengthy discussion with
some of their colleagues of the issues raised by these
results, and the aim has been to bring together here all
the suggested explanations for these puzzling results
that have come to their attention. This discussion may
be regarded as a necessary preparation for any further
experimentation along these lines. 'lhe working hypothe-
ses which are offered appear, from the facts at hand, to
define the Ilimits within which the explanations lie. Nat-
urally, nothing about these suggestions is intended to
have the force of a conclusion from the data.

The discussion will deal first with the reasons
for the difference in significance between GH Chutes and
the other four tests. But it may help to digress brief-
ly here in the interest of avoiding a logical confusion.
The fact that the significant deviation of OM Chutes was
negative lias no bearing on the question whether that test
alone may not have been successful in detecting ESP abil-
ity. This is clear as long as it is kept in mind that
ESP ability, upon which scoring depends, has no sign,
either positive or negative; it is either there in some
degree, or not present. At a later stage, the discussion
will be concerned with the different ways in which a food
test for detecting ESP may actually produce negative
scores.

Insign 1l leant Devi it ions, The failure of some
experimenters to get significant results with a given
group of subjects in ESP tests has occasioned much dis-
cussion in the course of the history of ESP experiments.
For the most part, such discussion has been of specula-
tive character; there has been little following up with
a program of experimentation that would reveal the causes
of the failure to find reliable deviations. As the re-
cent review by Smith and Gibson (14) shows, there have
been many comments by experimenters as to what, in their
judgment, constituted favorable or unfavorable conditions
for the production of ESP results. The literature con-
tains a number of instances in which explanations have
been offered for the production of chance results when
extra-chance results were anticipated. To review these
explanations here would be unwarranted use of space in
view of the. fact that none of the explanations in ques-
tion have been verified experimentally.
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During the last three years, however, a start
has been aade in an experimental attack upon aspects of
this problem. MacFarland (4) found important differ-
ences in subject performance with different experimen-
ters, as did also Clark and Sharp (12). Pratt and Price
(7) found subject-experimenter relationships apparently
determinative of success or failure. But neither of
these explanations would seem to distinguish between one
series giving significant results and four others by the
same experimenters giving chance results. For that nat-
ter, none of the suggestions found in the literature—
even these lacking the status of verification—would
seem to Tfit the requirements of this distinction.

There appear to be two ways in which the result
in question—one significant test and four insignificant
ones with the same subjects and investigators—might have
occurred. One is that something about the experiment in
general or about the individual procedures made the OM
Chutes alone a test capable of detecting ESP ability (by
means of either a positive or a negative deviation). Ac-
cording to this hypothesis, this "'something in the situa-
tion" blocked the subjects in the exercise of ESP abili-
ty in the other four procedures.

The second suggested explanation may be stated
as follows: There were factors in the general experimen-
tal situation which tended to produce evidence of ESP in
the usual form of a positive deviation (i.e., in the di-
rection of the subject's aim). But there were present
also in all five procedures contrary factors which tend-
ed to produce negative scoring by ESP. These factors
operating in all five tests were opposed and about equal-
ly effective, so that what would normally have been a
positive deviation in all five conditions was reduced to
the level of chance expectation. (An additional feature
of this hypothesis, relevant to the discussion of the
below-cbance scoring in one of the tests, is the supposi-
tion that sone aspect peculiar to the ON Chutes procedure
further accentuated the negative scoring tendency in that
one procedure to produce the significant negative score.)

For the sake of brevity and convenience of refer-
ence, these two hypotheses will be called "ON Chutes Fa-
vored'™ and '"'Scoring Generally Depressed," respectively.
In turning to a consideration of the objective conditions
of the experiment in an attempt to weigh these two possi-
ble explanations, one finds features which are consist-
ent with each view.

From one point of view, it night be argued that,
since there is no demonstrable statistical significance



A COMPARISON OF FIVE ESP TEST PROCEDURES 285

about the results of the four series, it is in tbe inter-
est of parsimony of hypotheses to regard that part of the
data as wholly attributable to chance. This would be a
logical argument for ”"0M Chutes Favored.”” On the other
hand, it might be countered that, as long as one is test-
ing ESP, he is entitled to take his hypothesis seriously;
and that if the phenomenon has been demonstrated to hold
for OM Chutes, it is legitimate to develop hypotheses
about the fora which it took in the other four procedures.

Mention was made in the introduction of a fea-
ture of the general experimental conditions which nay be
important for the present consideration. This is the
fact that the testing was "‘routinized,”” by which is meant
a definite number of runs per subject for each procedure
and definite and fairly regular appointments for experi-
mental sessions. The net effect of this upon the subject
was to set a task for him—a task that was to be com-
pleted unless, of course, he wished to disregard the
wishes of the experimenter. Each subject soon learned
how many runs were expected of him, and from that point
on there was presumably little spontaneity left to his
later sessions. The experimenters often received the im-
pression from the subjects that the completion of each
run represented just that much less of a task remaining
to be done. This was particularly evident when a pro-
cedure was disliked by the subject. As a consequence of
tbe observation of the subject's reaction to the fixed
quota aspect of the experiment, a strong impression of
the futility of this method was formed by both experimen-
ters in the course of the research. It is recognized
that the small rewards offered were not sufficient to
represent in themselves any strong offsetting factor.
(There is no way of determining from tbe present evidence
whether or not there was any effect on scoring ascribable
to lbis feature.)

If this observation of an attitude indicative of
a "'task atmosphere™ is correct, it would appear offhand
that any effect on the scoring produced by it would be
distributed equally over all five procedures. If this
were tbe case, this factor might have caused the accentu-
ation of negative-scoring tendencies which are supposed,
by the ™'Scoring Generally Depressed”™ hypothesis, to have
brought all the scores down to the chance level. But mn
closer examination there are features of the experiment
which suggest that the OM Chutes test was completed be-
fore the '"task atmosphere' could have become a factor in
the experiment. This is suggested by the facts that the
OM Chutes test came either first or second for almost all
subjects; that when ¥ did not occupy the first experi-
mental session, that position was taken by GESP, such a
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slow procedure that subjects never finished More than a
fraction of their quota of runs in the Tfirst session;
and that the OM Chutes was easily finished in a single
session. This Meant that OM Chutes was almost always the
first test completed, and it is logical to suppose that
it was only as a result of the subject's learning that
he had filled a quota In this test that a ""task atmos-
phere™ developed. This attitude wmay therefore have been
formed too late to affect the OM Chutes test. If this
analysis is correct, the facts in question would seem to
support the "OM Chutes Favored™ hypothesis.

This survey of the features of the experiment
which nay be relevant to an explanation of why four of
the five procedures gave insignificant deviations would
not be complete without a reference to the differences
among the testing procedures themselves. It was pointed
out in the introduction that widely-different testing
procedures were selected deliberately. This raises the
question of whether the OM Chutes test may not have been
the only one of the five upon which these particular sub-
jects would have obtained significant results even if the
procedures had been used singly in separate experiments.
The following facts suggest the possibility of a positive
auswer to this question—an answer which would be in line
with the "OM Chutes Favored™ hypothesis.

The OM Chutes test was designed to provide all
the special virtues of Open Matching without the sacri-
fice of scientific rigor of test conditions. The spon-
taneously-expressed preference which most subjects had
for this procedure suggests strongly that the aim of de-
veloping a test well-suited to detecting ESP ability had
been achieved. A list of the virtues of the OM Chutes
test would itself be hypothetical, but in the judgment of
the writers it would include (a) the simplicity of the
set-up, (b) the handling of the cards by the subject,
(c) the degree of spontaneity in manner of response al-
lowed, (d) the directness of the task assigned—matching
cards to visible key cards, and (e) the minimizing of
rational factors and patterning tendencies by having the
cards pass out of sight. The other four tests all fall
short of the OM Chutes procedure iu one or more of these
respects.

On the other hand, some of the other procedures
have features which strongly recommend them. GESP gener-
ally seems the most reasonable test to the beginning sub-
ject, and the highest scores ever obtained have resulted
from this technique (11a). AIll of the other procedures
iu much their present form (except ESP Marbles) have
yielded significant results in other experiments.
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Nevertheless, it remains a distinct possibility that the
differences in the techniques may explain, in pert at
least, the fact that only OM Chutes gave significant re-
sults .

The Negative Deviation. Significant negative de-
viations in ESP tests have been sufficiently common to
receive considerable attention in the literature. In
general, subjects who have been successful in getting
high scores have been able to score below chance by adopt-
ing deliberately a "low aim.”” But there has been accumu-
lated a great deal of evidence that, under some circum-
stances, subjects score below chance even when they are
consciously trying to obtain a high average. Two gener-
al hypotheses of such unconscious negative scoring have
been offered: one, that the subjects are somehow antag-
onized by some aspect of the testing situation, with the
result that they are unconsciously motivated to violate
the instructions of the experimenter and to use their
ESP ability to misname the symbols; the second, that the
subjects, without any contrary motivation, adopt a meth-
od of calling the symbols which is not favorable to giv-
ing expression to genuine ESP impressions—and to the ex-
tent that they are exerciainf KSP ability, the use of a
wrong method of calling consistently misdirects the call-
ing and results in below-chance scores. These various
ways of accounting for low scores have been more fully
discussed by Rhine in connection with the use of enclosed
cards (9), precognition tests (7a), and the study of sali-
ence in ESP runs (in this issue).

It is clear, then, that there is no difficulty
in conceiving how the subject, assuming that he is using
an ESP ability in a test, could successfully avoid naming
the symbols correctly. The only difficulty is in deter-
mining, either logically or experimentally, for each sit-
uation giving significant negative results, by which of
the possible ways the low scoring was brought about.

In the present experiment, there are reasonably
good grounds for dismissing the possibility that the sub-
jects scored below chance in OM Chutes by deliberate low
aim. They were instructed to score as high as possible,
and their desire to do so was presumably further streng-
thened by the small rewards offered for high run scores.
They showed by occasional spontaneous remarks that they
were disappointed by low scores. In the opinion of the
writers, there is no reason for suspecting that the sub-
jects conspired, as this hypothesis would require, to try
consciously to score below chance.

As far as the present possibilities of explana-
tion are known, therefore, they consist of the two
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hypotheses of unconsciously scoring low: ‘enegativism®
and "poor aim.”” The final choice of an explanation will
have to await further experimentation, but we may never-
theless consider briefly how well each hypothesis fits
the circumstances of the present experiment.

The fact that enclosed cards were used raises
the question as to what results have been obtained with
this condition in general. The most extensive enclosed
card work is that of Rhine (9)> but that particular work
offers little explanation of the present problem. First,
most of Rhine's work with enclosed cards gave positive
deviations. He did find that when the tests were con-
ducted with the subject to be kept in ignorance of his
score for some hours, the results were only chance; and
in correspondence tests using enclosed cards in which
the subject naturally did not anticipate learning his
scores for several days, there was, on the whole a sig-
nificant negative deviation.

But in the UM Chutes work of this report, the
subject learned his score within a very few minutes after
the completion of his run—as promptly, perhaps, as in
any of Rhine's work which gave positive results. So far,
then, there is no agreement between the two. There is
clearly no ground for supposing that the mere enclosing
of the cards would normally explain the sub-chance trend
of the scores. Superficially at least, there seems to
be every reason for having anticipated averages above
mean chance expectation. It would appear, therefore,
that the negative result can not be attributed to the
use of enclosed cards as such.

There is, however, one feature of similarity to
the delayed reporting which proved to be a score-depres-
sant condition in the work of Rhine just referred to;
namely, in the OM Chutes procedure, the subject was not
informed of his score immediately. Instead, he was asked
to go on to another run while the experimenter checked
the results of the run just completed. In other words,
while he did not have to wait for hours or days as was
the case in the earlier work, he did have to do each run
except the first while presumably under the tension of
anticipation as to how well he did in the just-preceding
run. It is suggested that the negative scoring was
caused by the feature of the procedure which forced the
subject to make all his calls (except the first run) un-
der the tension of wanting to know what success the ex-
perimenters were finding for the immediately-preceding
ran. Under these circumstances, it is reasonable to sup-
pose that the subject's attention was divided between the
checking-up process of the experimenters and his own
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attempt to match the cards of another pack. If this
were the important feature of the conditions, it is con-
ceivable that the subject was irritated by being told to
go ahead before he knew his score and that as a conse-
qguence he unconsciously exhibited negativism; but in the
absence of any direct evidence of such a reaction, it
seems more likely that the resulting cognitive state of
the subject led to a consistent *poor aim.”” This poor
aim would have resulted, for example, if ESP hits are
made by seizing upon the Tfirst faint impression and if
the distraction of attention by the checking procedure
had caused the subject to reject first impressions in
favor of other symbols. On those calls on which ESP
would normally have given hits, he would thus be re-
stricted in his choices to the four wrong symbols. The
net effect would automatically be to get average scores
below chance.

Another feature of the situation which may be im-
portant in trying to explain the negative scores is the
peculiar social situation into which the subject was
placed by the test procedure. The subject was usually
not well acquainted with either of the experimenters at
the time of this test. Frequently, he was making his
first visit to the laboratory—or if not, his second. Be-
ing naive about ESP tests, he was naturally somewhat ill
at ease and apprehensive. In this state of mind, he was
shown the set-up and given the necessary simple instruc-
tions for taking the test. Then the experimenters disap-
peared into the closet and closed the door. The subject,
while doing each run except the first one, could hear the
experimenters handling the cards in the check-up and
could hear, but not understand, whispered comments by
which they carried on necessary communications. It is
possible that this social situation brought about a con-
dition in the subject which caused the negative scores.
The supposed unfavorable attitude might have been a feel-
ing of isolation or rejection, or an exaggerated self-
consciousness caused by the subject's not. being able to
guage the experimenters' reactions to his performance in
the tests. In any case, if the social situation were
one of the effective factors in producing the negative
scores, it seems likely that the modus operand! would
have been unconscious negative motivation rather than
cognitive poor aim.

A logical choice in favor of any one of the hy-
potheses discussed does not seem to be possible at the
present time. Consequently, in any further experimenta-
tion along these lines it would appear to be necessary to
take into account the various possible explanations here
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presented, as well as any others consistent with the
facts which might subsequently be offered.

Apart from all the highly speculative character
of the discussion, however, there stands out the fact
that by the criteria of the statistical world, there has
been operative in the production of the results of this
report the process which has been called “extra-sensory
perception’ (however curious the form it has taken); and
it appears reasonable to add that even the peculiarities
of its occurrence, its negative deviation under some con-
ditions, and its failure to appear in either negative or
positive deviation in others, all contribute bit by bit
to the accumulation of knowledge which will eventually
make It understandable.

VII. Summary

1. As a step toward the objective of correlating
subjects” ESP scores with their ratings in various per-
sonality tests, 37 subjects were tested in five ESP pro-
cedures to the extent of 2,001 runs or 50,025 trials.
This article reports only the experiments in ESP and
leaves the correlation studies for a later report.

2. The 2,001 runs as a lump result have a devia-
tion of 221 hits below mean chance expectation. This gives
a critical ratio of 2.47, with the associated probability
(for a deviation this large or larger in either direc-
tion) of .0136.

3. When the results as a whole are evaluated in
a manner which has respect for the differences in the
five test procedures (the method for the chi-square com-
bination of critical ratios), a significant probability
(.0045) is obtained.

4. Inspection of the results by procedures shows
that one test condition, called 0M Chutes, gave independ-
ently significant results. The results of this proced-
ure consist of 490 runs with a deviation of 165 less than
mean chance expectation. With a standard deviation of
44.27, this deviation gives a C.R. of 3.73, with a cor-
rected probability of .001.

5. The experimental conditions for 0M Chutes are
assumed to have ruled out all possibility of sensory
cues, of selection, or of recording and statistical er-
rors as explanations of the results. Hence, the ESP hy-
pothesis is offered as the most reasonable interpretation
of the extra-chance results.
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6. The possible reasons for the chance scoring

in four out of five procedures and for the negative re-
sults in OM Chutes are discussed.

7a.

10.

11.

1la.

12.
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October 28, 1941

To: Dr. Gardner Murphy
Subject: Review of "A Comparison of Five ESP Procedures,
by Humphrey and Pratt.

This paper was read and criticized by Dr. E. R. Hil-
gard, Drs. Lillian Dick and Louis Long, and by the writ-
er. Each of the reviewers found the procedure clear,
the treatment of data according to faniliar conventions,
and wade no special consents.

Saul B. Sells, Chairman
Board of Review
Journal of Parapsychology

Brooklyn College
Brooklyn, New York
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