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PROBLEM

Within the past two decades, one area of psychological research
which has undergone tremendous growth is the investigation of drug
effects. The introduction of the new drugs in the 1950's, which were
quickly hailed as the answer to many of man's problems, led to an enor-
mous amount of research on several levels and within many disciplines.
Because of the large volume of drug studies performed in recent years,
one might be tempted to c¢laim that more research on the subject is not
necessary., However, when one investigates a little deeper into the
area of drug research, he notes that there is a great need for scme
answers to some fairly pertiment problems. For example, the great
bulk of studies seeking to determine the behavioral effeects of drugs
employ either animals or clinical patients as subjects. There is no
doubt that the primary purpose of drug research is to objectively and
sclentifically determine the effects of pharmacological agents upon
human behavior and experiemnce. However, it seems to this experimenter,
that when it comes to asseasing drug effects on psychological phenomena,
the value of animal studies is somewhat questionable. Of course, in
the early stages of research on a particular drug, there can be no

question as to the importance of experiments using animals as subjects.




But when the research has progressed to the level of questioning the
drug's effects on learning, retention, perception, ete., it would seem
that generalizations from animal behavior to human behavior must neces-
sarily be rather cautious.

By the same token, it would seem that one would first want to know
how a given drug affects performance in a normal person before deter-
mining its effects on those who deviate from the normal. This proced-
ure, first studying the normal, and then the abnormeal, seems to be quite
standard in practically all other areas of study, with the exception of
drug research., It is possible that a lack of knowledge regarding the
behavior of normals may lead to quite false impressions of a given drug's
effects. Por example, a researcher finds that a certain drug does not
have any effect on schizophrenics' ability to perform a particular task,
Consequently, he concludes that this drug does not have any effect on
this ability; however, it may be that this ability in normals is affected
quite seriously. Therefore, the drug does have some effect on this
ability, such that in schizophrenics, the ability is not impaired, while
in normals, it is. While this example is admittedly an oversimplification,
it does highlight the importance of first knowing the effects of a drug
on normal behavipr. Purthermore, many of the chémicals currently under~
going investigation are already being administered therapeutically to
persons who are normal, at least to the extent that they are not hospi-

talized, or who deviate from the normal in only a minor way.
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With these peints in mind, it is now pessible to discuss the subject
of the present study which was undertaken to investigate the effects of
four pharmacological agents upon the perceptual behavior of normal human
adults. A large number of studies have been conducted in which only a
single perceptual phenomenon has been selected to determi.e if a given
pharmacolegical agent has any effect upon it. The use of a single mea-
sure certainly limits the amount of information determined about the
agent's effect on perception. The present study selected a rather com-
prehensive range of perceptusl phénomena for investigation.

The selection of the material used in this study was determined
to a certain extent by the methodological approach employed. It was
teli that the factor anaslytic method lends itself particularly effectively
to the investigation of effeets of drugs on human performance. The use
of a single test and measuring performance before and after administra-
tion of a drug, may show no difference between the two scores. Yet, in
it pessible that the real effects of the drugs are obscured when a single
total score is taken as the measure of performance. Performance i{n one
ability involved in the total score may be enhanced by the dtux and
performance in another ability may be correspondingly decreased. 1In

this instance, thn'total score would remain the same and the conclusion
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drawn that the drug had no effect, when in reality, this was hot the case.
The factor analytic approach to the stiady of drug effects makes it pos-
sible to detect changes in performance which would not be apparent using
other methods of analysis. Trouten & Eysenck (1961) believe that "....
the only approach to drug studies which can give us psychologically
we aningful information is the factorial or dimensional approach"™ (p.639).
They even go 8o far as to ugggeat that all previous drug research is only
suggestive and conclusions based on it, can be at best, only tentative.

In his studies ef the Primary Mental Abilities (1938) Thurstone
di scovered a factor which he named the Perceptual Pactor. The nature
of this factor as well as its relation to other abilitie~ led Thurstone
to undertake a systematic investigation of perception from a factorial
-viewpoint (1944). Using a battery consisting of 60 tests, he found
eight perceptual factors. The present study selected for investigation
five of these factors and the tests which identifi;d them. These fac~
tors are: perceptual closure, flexibility of closure, sﬁeed of per-
ceptual mlosuré, rate of altepnation, and perceptual illusions. These
factors were chosen because it was felt that they represented percept-
ual phenomena which might be susceptible to the actions of the drugs.
It was hypothesized that ih a drug-free situatioan, these factors would

provide a clear factorial structure of perception which could then be




compared with the factorial structures obtained when the subjects were
under the influence of certain basie pharmacological agents.

The agents used in this study were selected on the basis of the
anatomical locus of their activity in the nervous system, Two choliner-
gie and two adrenergic drugs were chosen for investigation. The two
cholinergic drugs were atropine sulfate (a cholinergie blocker) and
physostigmine salicylate (a cholinergic stimulant); the two adrenergic
drugs were chlorpromazine hydrochloride (an adrenergic blocker) aud
dexedrine (an adrenergic atimnlant).i Functionally, these agents may
be classified as two stimulants (atropine sulfate and dexedrine) and
two depressants (phvacstigmine salieylate and chlorpromagzine).

A brief description of the nature and function of each of these
four agents is necessary in order to be able to interpret and evaluate
their effeets. The following information is taken from two current
textbooks of pharmacology (Goodman, 13765; Musser & Rird, 1962).

Atropine Sulfate is a chelinergic blocking agent, depressing the

action of the psrasympathetie nervous system. It inhibits the actions
of acetylcholine on those structures innervated by postganglionie
cholinergic nerves and on smooth muscles that respond to acetylcholine
but lack cholinergic innervation. The average clinical adult dose is

between 0.5 and 1.0 mg. With a low dose, there is central nervous




system stimulation, the medulla and also higher cerebral centers being
stimulated., The typical effects of a 0.5 mg dose are a slight cardiaec
slowing, some dryness of the mouth, inhibition of sweating, mild dila-
tion of the pupil, and inhibition of accomodation of the eye. With
larger doses, the above effects are accentuated except that there is
then acceleration of the heart rate.

Physostigmine salicylate (also called eserine) is a cholinergic

stimulant, enhancing the action of the parasympathetic nervous system.
An anticholinesterase, it inactivates the acetylcholinesterase which
terminates the transmitter action of acetylcholine at the junction of
the various cholinergic nerve endings. By causing acetylcholine to
accumulate at the nerve endings, the result is continuous stimulation
of cholinergic fibers. As a group, anticholinesterases are better
known for their toxic qualities; namely, for use as insecticides as
well as in the area of chemical warfare (the so-called "nerve-gas"

is an anticholinesterase). Nevertheless, socme do have therapeutic
applications, such as in the treatment of glaucoma and myasthenia
gravis. The main effects of a low dose of physostigmine are constrie-
tion of the pupil, spasm of accomodation, enhancement of gastric con-
tractions, increased secretien of acid gastric juice, and increased

glandular secretions.




Chlorpromazine hydrochloride, an adrenergic blocking agent, de-

presses the action of the sympathetic nervous system. It depresses
the reticular formation as well as the diffuse thalamic projection
system, thereby diminishing alertness. It acts on the hypothalamus
which is partially responsible For the vagodilation of the blood ves-
sels and lowering of the blood pressure. This action on the hypo-
thalamus also causes a lowering of body temperature and the basal
metabolic rate. The usual dosage is 25 mg four times a day or 10 ng
to 1 Gm daily.

Dexedrine sulfate is a stimulsnt of the sympathetic nervous system,

having primary action in the cerebral cortex. It has little or no action
on the peripheral nervous system and therefore, does not affect blood
pressure. The usual clinicel dose is 5 mg twice a day.

Being aware of the nature and characteristics of the pharmacological
agents which were used in this study, it would be of interest now to
examine in more detail the material used to test the effects of these
agents. As mentioned previously, tests pepresenting five perceptual
factors found by Thurstone were included for study. According to
Thurstone, the factor termed "perceptual closure™ represents an ability
to form a perceptual closure against some distraction. The subject
must be able to form closure out of naterial which has an unorganized

presentation. Using material identical or similar to that used by




Thurstone, the existence of this factor has been verified by several
other experimenters (Baer, 1964; Botzum, 1951; Mooney, 1954; Roff, 1952).
The factor of flexibility of closure is concerned with the manipulation
of two configurations which the subject must deal with simultaneously
or successively. The subject's ability to do well in the tests which
identify this factor depends on his flexibility in manipulating several
more or less irrelevant or conflicting gestalts. This factor has also
been identified by experimenters employing the same type of material as
did Thurstone (Baer, 1964; Botzum, 1951; Roff, 1952). Using different
tests, Rimoldi (1948) extracted a factor which he described as being
very similar to this factor of Thurstone's. From his battery of 70
tests, Roff (1952) also extracted a factor which he termed "objectivity
of perception.” The tecsts identifying this factor were all illusions
involving geometric designs. There is little doubt that this facter

is identical to Thurstone's "perceptual illusions" factor. The factor
of rate of alternation was verified by Baer (1964) who included one
test identical to one used by Thurstone and one very similar to it.

In spite of the faet that most of the studies in the literature deal
with drug effects on only a few perceptual tests, it might be appropriate
here to mention some of those whieh pertain directly to the present study.
The amphetamines (of which dexedrine is one) seem to be the most com-
monly used agents in studies dealing with perception and normal subjects.

Studies utilizing atropine sulfate or physostigmine'and normal subjects




are particularly meager; the effect of chlorpromazine on the perception
of clinical patients rather than normals seems to be the rule with the
majority of studies.

Performance in tests of perceptual speed is enhanced when normal
subjects have been administered amphetamine (Carl & Turner, 1939;
Kleemeier & Kleemeier, 1947). Nash (1962) used three tests which
also appeared in the present battery: mutilated words, Gestalt com-~
pletion, and concealed figures. He found that subjects who had taken
dexedrine had a significantly better performance on the Gestalt ecom-
pletion test but no change occurred on the other two tests, This is
interesting because both the Gestalt completion test and the mutilated
words test have been found to be highly loaded in the same factor. Ome
would expect that dexedrine would effect performance in both of these
tests Iin the same way, and yet it appeared that only one of the tests
was affected.

Other researchers (Carl & Turner, 1939; Lehman & Csank, 1957)
have found that amphetamine improves performance on digits Borward but
causes little change in the digits backwards test (the latter is included
in the present battery). Agnew (1962) discovered that a greater number
of gigure reversals occur under amphetamine than under a placebo. Other
studies which have a direct bearing on the interpretation of the results
obtained in the present investigation will be mentioned later in the

appropriate section.
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In conclusion, it may be stated that the specific aim of this inves-
tigation was to determine what perceptual changes, if any, oeccur when &
person is under the influence of certain pharmacological agents. Further-
more, three secondary hypotheses were formulated:

1) The factorial structures obtained from the no-capsule and
placebe conditions would be similar to each other as well as
to Thurstone's structure.

2) The factorial structures obtained from the two conditions in
whibh a stimulant was used (atrepine and dexedrine) weuld be
similar to each other.

3) The factorial structures obtained from the twe conditions in
which a depressant was used (physostigmine and chlerpromasine)

would be similar to each other.




METHOD

Sub Ieetl

A total of twenty subjects, ten msle and ten female, were studied.
They were between the ages of 21 and 31 and had no history of psychiatric
and/or clinical disturbances., The minimum educational level was senior
year in college. Before being accepted as a subject, each person who
volunteered to participate in the study underwent a physical examina~-
tion by a physician., This was done in order to preclude the possibility
of any untoward effects of the pharmacological ggents due to some phy-
sical condition on the part of the sukjeet. Por acting as & subject in
this research as well as other testing which was done during the same
sessions, each person was remunerated at the completion of the testing.
This research was part of a larger project supported by the Psychiatric

Training and Research Authority of the State of Illinois.

Instrunents

A rather complete description of each test used in the battery is
given below. Where appropriate, an example of certain tests appears in
the Appendix (Figure 1). The number of each test remains constant
throughout the paper and also reflects the order in which the tests were
administered. Tests 1 through 13 are essentially the same tests used by
Thurstone in his factorial study of perception (1944). The form, ad-
ministration, and scoring of these tests were taken directly from his

study.
11
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In as much ae the design of thie experiment required that each test
in the battery be administered six times to every subject, it was neces~
sory to adapt some of the tests (Tests 1, 2, 3, § and 10). It was felt
that if the same items maoking up these tests were presented six times,
many effects due to the druge might be obscured, in spite of the counter~
palancing design., Therefore, it was declded to creste aix parallel forms
of these tests by selecting 211 of the items used by Thurstome and assign-
ing them to the various forms in such a wsy that each form contained the
same number of essy and difficult items. Because tlis procedure shortened
the tests, some new items were constructed by the experimenter, Every
effort wes made to create items which were similar in content and diffi-
culty to Thurstone's. The items were then tested ss to their difficulty
by adwinistering them individually to e small number of subjects and
recording the time required to arrive st the correct answer. On the bpreis
of this index of difficulty, the items were assigned to the six forms.

It should be noted that even with the addition of these new items,
with the exception of Test 2, the majority of the items wmeking up the
tests are taken from Thurstone, only one or two new items being included
in each form. 1In the case of Test 2, even though most of the items are
newly constructed, the nature of the test iz such that {t was not a dif-
ficult matter to devise items similar to those used by Thurstone. There~
fore, it was felt that the addition of these new items would not affect

the factorial identity of the tests,
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Tests 14 and 15, while not used by Thurstone, were included because
they have been found to be highly loaded in one of the factors under in~
vestigation in this study (Rimoldi, 1948).

Test 1., Street Gestalt Completion. Each of the six forms of this

test contains six itemis, Each item donsisted of a drawing of a familiar
object in which perts were missing. In adapting the test for this ex-
periment a photograph was made of each picture. The slides were pro-
jected on a white wall ebout 15 feet in front of the subject, and the
average height of the pictures was about ten inches. The subject was
seated ot a table in front of a tape recorder. A sesmple picture was al-
ways projected first, and the experimenter said: "In this test you will
be asked to name inte the microphone as quickly as you ean the objects
shown on the screen. Thet is a sailboat on the secreen now. Not all of
the projeetions will be so clear as this one. Many will have more parts
missing. You are allowed to guess as many tiwes as you wish in this
test, but 2lways gueeés into the micrephone. Wrong guesses will net count
against you. The test begins on the next frame.” The maximum time the
slide was presented was thirty seconds. The experimenter kept a record
of all of the subject's answers as well as the response time for each
answer. The score for this test was the total number of items to which
a correct response was given in three seconds or less after each pre-

sentatien.
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Test 2. Mutilated Words. This test is very similar to the one de-

seribed above except that each item consists of a word in which parts of
the letters have been blocked out or erased, Each form of the test con-
sisted of one practice word plus twelve test words. The material was
presented in the same fashion as Test 1. The instructions were: "On
each frame you will see a word. Parts of the word have been erased.

See how quickly you can pronounce it." (The practice word was then
projected). "All the words used in this test are ordinary words and
were originally made from lower case letters. The test begins on the
next frame. Pronounce each word as promptly as you can into the mic-
rophone. Do not hesitate to guess." The exposure time was thirty
seconds and a record was kept of all answers and their times. The
score was the total number of ftems to which a correct response was

given in three seconds or less after each presentation.

Teat 3. Dotted Outlines. Each of the four test items consisted of

several dots which represented either a capital letter or a number. The
presentation of this test was identical to Tests 1 and 2. A practice
item was first projected and the instructions were: "In this test you
will be shown a number of dots as shown by the example on the screen.
You are te use all of the dots shown in making either a capital letter
or a single digit. Just as soon as you recognize the figure on the

screen, you are to pronounce it into the miecrophone. You sre allowed
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to guess as many times as you wish. Wrong guesses will not count against
you. The test begins on the next frame.'" EBath item was presented thirty
seconds and a record was kept of all snswers and their times. The score
was the total number of items to which a correct response was given in

three seconds or less after each presentation.

Test 4. Necker Cube. The drawing of the Nezker Cube was made on

white cardboard 17 by 22 inches. The sides of the large squares measured
8 inches snd a fixation point was provided in the middle of the drawing.
The figure was mounted about 15 feet in front of the subject at a height
slightly above his eyes. The experimenter asked the subject to:uconcen-
trate his attention on the dot in the center and to describe what he

saw. If he did not experience the change in spatial relations, he was
encouraged to .discover the two perspectives. After he reported that he
had seen the shift in the cube he was told to rest his eyes for a minute.
He was then given & manual counter and the following instructions: "Con-
tinue looking at the figure and press the counter every time there is a
change in phase or perspective. Just take a passive attitude. Den't
force these changes - just allow them to cowe naturally." Two exposures
of one minute each were used, with a one minute rest period between the
two exposures. The timing was begun at the first change. The score was

the total number of alternations during the two minutes.
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Test 5. Schroder Stair Figure. The figure of the staircase wag

drawn on white cardboard 25 by 33 inches. The height of the staircase
was 8% inches and it was 10 inches long. A fixation point was provided
in the center of the drawing. Both the instructions and the scoring fer

this test were the same as for the Necker Cube.

Test 6. Sanders Parallelogram. This test was one of the three i1~

lusions used in the battery. There were fifteen different drawings of the
figure, each one on a separate card measuring 7 by 104 inches. Each:of
the fifteen drawings was represented twice in the cards that were shown
to the subject. The thérty cards were presented in random order and the
subjeet was instructed to tell whether the diagonal line on the Tight

was longer or shorter than the diagonal line oi the Ie:t. The score was
the number of times the subject repsrted that the right diagonal was

longer. A low score represented a high amount of illusion.

Test 7. Poggendorf Illusion. There were twenty-three different

drawings of this illusion, each on a card measuring 7 by 11 inches. The
cards were presented to the subject in random order and he was asked to
report whether the line on the right was too high or too low.if it is
regarded as a continuation of the left-hand line. The score was the
number of times the subject said that the right-hand line was too high.

For this test, a high score represented a high amount of illusion.
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Test 8. Muller~Lyer Illusion, Ten different figures, each used

twice, were drawn on cards measuring 7 by 104 inches. The twenty cards
were presented in random order. The length of the horizontal line of each
figure was standard and the position of the middle arrow was varied. Por
each presentation the subject was asked to tell whether the right~hand sec-
tion was longer or shorter than the left-hand section. The score was the
number of times the right-hand section was reported as being longer. A

low score represgnted a high amount of illusion.

Test 9. Gottschaldt A. Im this test o simple figure and a complex

figure were presented to the subject. The task was to find the simple
figure embedded in the more complex one and then mark it. There were six
items in each test. The subject was given a set of inatructions and two
sample problems. After it had been determined that he understood the in-
structions, he was told to begin the test proper. The score was the total

number of items successfully completed within 75 seconds.

Test 10. QGottschaldt B. The task in this test is essentially the

same as in Tbst 9, except that both the figures and the directions are
more complex and therefore, the test is believed to be more difficult.
There are two parts to the test. In the first part, the subjeect is pre-
sented with a simple figure which he is to find embedded in both of the

two adjacent complex figures. 1In the second part, he is shown two simple




18

figures.. Next to these are two complex figures, each of which contains one
of the simple Eigures. The subject must determine which of the simple
figures is contained in each of the complex ones and then outline it.
Again, sample problems were first adwinistered to insure that the subjeect
understood the task. Each test consisted of eight items. The score was

the total number successfully completed within 105 seconds.

Test 11, Retinal Rivalry Reversals. An crdinary stereoscope, with

a blue field tdr the left eye and a yellow field for the right eye, was
used for this test. The subject was instruected to discover the fluctuating
color dominance. He was then given a rest period of one minute. The hand
counter was then given to him with the following instructions: '"Hold the
stereoscope steady and press the counter each time you experience a change
in color dominence. Just take a passive attitude. Don't force these
changesr just allow them to come naturally.” Two exposures of one minute
each were given with a one minute rest period between them. The timing

was begun at the first change. The score was the total number of alter-

nations during the two minutes.

Test 12. Shape Constancy. FPor this test the subject was seated

behind a vertical screen with a 3/4 by 5% inch slit in it. Off to the
subject's side was a large cardooard on which were drawn 16 numbered dia-
monds. They were ordered in the vertical dimension from a six ineh

aquare (#1) down to a diamond whose heigac was only % inch (#16). Through
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the slit in the screen the subject was shown a 4 inch square cardboard.

It was first presented in a vertical diamond position and then it was held
horizentally, while the experimenter pointed out that in the latter posi-
tion, it looked like a straight line. The card was then placed on a table
so that the corners of the diamond faced the subject. While locking at
the card through the screen, the subject was told, "Now the card looks
like a diamond somewhere between a square and a straight line. Loock at
the board to your side and tell me the number of the particular diamond
which most nearly resembles the apparent shape of the cardboard.' The

score was simply the number of the diamond selected by the subject.

Test 13, Hidden Pictures. A large picture which contained several

hidden familiar objects within it was used for this test.* The subject

was first presented with a sample picture and a list of the objects hidden
within it. He then pointed out to the experimenter where these objects
were hidden, He was then told, "I am going to give you another picture

and a list of the objects which are hidden somewhere in it. Pind them as
rapidly as you can and show me each tiwme you find another." The score

was the total time it took the subject to find the first seven of the eight

hidden pictures.

* The pictures for this test were taken from Child Life Magazine.
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Test 14. Cancellation of Figures. The subject was presented with

a piece of paper at the top of which was drawn a small square with a per-
pendicular line extending from the middle of one side to the middle of the
square. The printed instructions were, "Some of the squares in the fol-
lowing rows have the line in the same position as in the example. You

are to draw a line through those figures which are the same as the example."

The score was the total number of correct squares minus the incorrect ones

completed within thirty seconds.

Test 15. Digits Backward. The experimenter read a list of numbers

which the subject was to repeat in reverse order. The list consisted of
two sets of from three to nine digits. If the subject failed to repeat

the correct numbers, he was given a second opportunity to reverse an al-
ternate series consisting of the same number of digits. There were no time

limits. The score was the highest number of digits correctly reversed.

Tests 16, 17 and 18. Each of the first three tests were scored in

a second manner. Tests 16, 17 and 18 represent this additional scoring
method (Test 16 corresponds to Test 1, 17 to 2, and 18 to 3). The score
here reflects the total time for the subject to respond to each item., If
an incorrect response was given initially and then corrected within the
time limit, the time for the correct response was taken. If an incorrect
response was given to an item or if no response was given, then a score

of 30 (for the 30 second time limit) was recorded.
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Dtugs

The dose of each of the pharmacological agents used in this study are

as follows:*

1. Atropine Sulfate =-- .3 mg

2, Physostigmine salicylate -~ 2 mg

3. Chlorpromazine hydrochloride -~ 50 mg

4. Dexedrine -~- 5 mg
These levels were selected because they represent the average clinical dose
and therefore, dramatic or extensive overt behavioral changes were elimi-
nated. Both the drugs and the placebo were in capsule form and had the
same external appearance,

Each agent was administered one hour before the commencement of
testing and each session lasted no longer than five hours. This was done
to insure that all of the testing would be accomplished while the subjects
were under the maximum influence of the drug. A period of at least four
days elapsed between sessions so that all direct and indirect physiclogical
effects of the pharmacological agents were absent when the next drug was

administered.

* The experimenter is indebted to Peter Talso, M.D., Internist and
Chairman of the Department of Medicine, and Alexander Karczmar, Ph.D., Chair-
man of the Department of Pharmacology, both of the Stritch School of Medicine
who acted as consultants for this study. They offered advice both as to the
optimum dose to employ a8 well as to the duration of the drugs' actions.
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Facilities
AR

All of the testing was conducted at the facilities of the Department
of Medicine, Stritch School of Medicine, Hines, Illinois. The purpose of
this was so that it was possible for a medical doctor to be on the premises

for the entire duration of the testing session.

Procedure

Por each subject there was a total of six testing sessions, one for
each of the four drugs, & placebo condition, and a normal (no capsule ad~-
ministered) condition. One battery consisting of fifteen tests was ad-
ministered during each session., Since there were six eonditions, and hence
six forms of the battery, the order of presentation of both the conditions
and the forms was presented in a systematic randomized fashion. That is,
each condition was presented approximately three times in the first session,
three times second, three times third, and so on, through all six possible
orders. In the same manner, each form of the battery was presented approxi-~
mately three times in the firet session, three tiwmes second, three times
third and so on. Since there were twenty subjects and six conditions and
six batteries, it was necessary for two conditions and two batteries to
appear four times in the first order, for two to appear four times in the
second order, etc. The net result was that each condition and each bat~
tery was presented approximately the same number of times in the various

orders, This design was necessary to prevent the obscuring of the effects
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due to the drugs, by the effects of practice and learning.

The administration of the capsules was done in & double blind fashien,
nefither the experimenter mor the subject knowing what the capsule contained.
Before the testing was begun, the subjects were told only that the capsules
contained pharmacological agents which are medically safe, have undergone
extensive research, and no serious or permanent side effects would be
experienced. At the conclusion of all the testing of all subjects, the
identity of the agents was told to those subjects who wished to know what

drugs had been employed.




RESULTS

After the entire testing had been completed, all of the data
was organigzed according to condition, The intercorrelations of the
eighteen measures were performed for each cond;tion by means of an I .B.M,
7094 computer.

For ease in the interpretation of the results, it was desired that
each score represent measurement in the same direction as well as pro-
vide the same unit of measurement. Therefore, before proceeding further,
it was necessary to reverse the sign of some tests in the correlation
matrices. Low scores on two of the illusions, the Sanders and the Muller-
Lyer, reflect a high amount of illusion. However, a low score on the
Poggendorf illusion reflects a low amount of illusion. Therefore, in
ofder to make a low score mean the same thing in all of the illusions, the
sign of the Poggendorf illusion (Test 7) was reversed. Furthermore, with
the exception of Hidden Pictures and the additional scoring method rep-
resented by Tests 16, 17, and 18, all of the tests were scored in terms
of unit of performance per unit of time, Again, so0 that all of the scores
reflect the same unit of measurement, the signs of Tests 13, 16, 17 and 18
were also reversed,

After this had been accomplished, the I.,B.M. 7094 computer was
again utilized to factor analyze each of the six conditions according to
the principal axes solution. The problem of estimating the communalities

was handled in the following manner. A factor analysis of each of the six
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conditions was first performed using unity in the diagonals. Therefore,
the factor solutions included not only common factors but also specific
and error factors. Each of the solutions was then inspected to determine
the number of common factors. A decision as to their number was made on
the basis of three criteria: 1) the value of the eigen value associated
with a given factor; 2) the percentage of variance extracted; 3) an in-
spection of the factor loadings with a2 view toward reproducing the cor-
relation matrix., Having decided upon the number of common factors for
each problem, the communalities were then computed. It was determined
that these values agreed very closely with a communality estimate based on
the highest correlation in a column, as suggested by Thurstone (1960).
Therefore, the six factor analyses were then computed by using the maximum
correlation in the diagonal. The computer was programmed to continue
factoring until all of the variance had be®n extracted. The residual
matrices were examined and it was found that the communality estimates
and the factor solutiona agreed with the original data as represented
in the matrices of correlation,

For the purpose of psychological interpretation, it wa then
necessary to rotate each orthogonal solution to the criterion of simple
structure. Oblique hand graphical rotations were then taken for each
condition until the closest possible approximation to simple structure

had been obtained. At the completion of the graphical rotations, an
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I.B.M, 7094 computer was utilized to rotate each of the factor solutions
using the varimax method of roietion. The structures were examined and
compared with the graphical rotations and it was found that they were
quite similar. However, it was determined that the latter more closely
approached simple structure and therefore, it is the structures based

on the oblique hand graphical rotations that will be reported in the
following section.

Table 8 of the Appendix contains the values of the coumunalities
for each of the tests in all six conditions. These are presented so that
the reader may have gsome idea of the reliability of each of the tests.

It should be noted that the communality is always less than the reliasbility
of a test, and therefore, the true reliability of each test is higher than
the given communality value. 1In other words, the values in Table § rep-
regent the lower limit of the reliabilitie: of the various tests.

A description and interpretatfon of the factor structures obtained
in each of the six econditions will now be presented. In order to simplify
the presentation of the results, only the factor loadings having an absolute
value greater than .30 will be included in this section. Other relevant
tables will be found in the Appendix. Tables 9 to 14 contain the inter-
correlations of the eighteen wmeasures for each of the six conditions. The
unrotated principal axes solutions for the six conditions are in Tables
15 to 20. ‘Tables 21 through 32 show the final transformation matrices

and the corresponding cosine matrices for all conditicns. The final ob-
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ligque rotated factor matrices for all conditions are presented in Tables
33 to 38. 1In all of the above cases, the order for each set of tables

foliows the presentation of the conditions.

Normal Condition

Six factors were extracted in this condition. Of the six factors,
one was a doublet and one's interpretation is not clear. The letter
designation used to identify the factors in this and the following con~
ditions is purely arbitrary and in no way affects the interpretation of

the structure or its comparison with the other structures.

Factor A
Tests Loadiggs
4., Necker Cube 72
11, Retinal Rivalry Reversals .67
10. Gottschaldt B .64
5. Schroder Stair Figure .53
9. Gottschaldt A A4

The presence of the three tests involving perceptual reversals
(Test 4, 11 and 5) clearly indicates that this factor represents the rate
of alternations as also found by Thurstone (1944). What was unexpected
however, is the presence of the Gottschaldt Figures in this factor, both
of which have considerable loadings. In Thurstone's study, these tests
had negligible loadings in this factor. One possible explanation for

their presence may be determined by examining what the person must do in

order to score well on these tests. He must be able to shift his per-~
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spective of tﬁe various lines making up the complex figure in order to
find the simple figure which is somewhere embedded in it. This shifting
or altering of perspective is precisely what is measured in the other
three tests. Therefore, it does not seem unlikely thatla person who ex-
periences a large number of reversals would also perform better on the
Gottschaldt PFigures tests. This hypothesis of a positive relationship
between reversible perspective and embedded figures was recently tested
(Newbiggins, 1964). It was found that persons who wmade fewer reversals
took a longer period of time to find embedded figures while those who
experienced a large number of reversals took a shorter periocd of time.

The results of this experiment lend support to the interpretation of this

factor.
Factor B
Tests Loadiggs
16. Street Gestalt (time) .60
1. BStreet Gestalt .54
6. Sanders Illusion -.40

This factor is bipolar and is identified by the Street Gestalt

Completion measures and one of the illusions. The bipolarity of the fac~

tor indicates that the ability to quickly organize this type of unstructured

material into a perceptual whole is related to perceiving a large amount

of illusion in the Sanders figures.
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Factor C
Tests Loadings
3. Dotted Outlines .81
18, Dotted Outlines (time) .78

Factor C is the only doublet factor obtained in the normal condition.
Since both the measures found in this factor represent two metheds of
scoring the same test, the factor may be considered a specifiec. Since ne
other tests in the battery have any significant loading on this factor,

it is difficult to determine its meaning.

Factor D

Tests Lloadings
9, Gottschaldt A .65
12. Shape Constancy -.64
15, Digits Backward .52
14, Cancellation of Figures A5
13. Hidden Piectures 40
10. Gottschaldt B .33

This faetor is apparently that described as flexibility of closure

or as Thurstone also termed it, "freedom from Gestaltbindung." In tests

9, 13 and 10; the subject must suppress one configuration and discover
another. 1In tests 12, 14 and 15 the subject is asked to hold one con-
figuration in mind and work with it against irrelevant or conflicting
gestalts. All of these tests require that the subject be relatively
flexible in manipulating gestalts or configurations. In Thurstone's

study (1944) the Gottschaldt Figures and Shape Constancy were found to
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be highly loaded in two factors, one which he described as "the ability
to form a perceptual closure against some distractions” (p. 101). The
other is the Ffactor referred to in this study as the flexibility of closure

or freedom from Gestaltbindung. One might suggest, therefore, that PFactor

D is the same as Thurstone's perceptual closure factor. That this is not
the case is indicated by the presence of the other three tests in this
factor, Tests 13, 14 and 15. Hidden Pictures does not appear in Thurstone's
perceptual closure factér, but does have the highest loading of all the
tests in the flexibility of closure factor. Tests 14 and 15 were not in-
cluded in Thurstone's battery, but were found by Rimoldi (1948) to iden~
tify a factor which he claimed was very similar to Thurstone's flexibility
factor. As further evidence in support of the identity of Factor D, it
might be mentioned that Thurstone found that Tests 1, 2 and 3 had signi-
ficant loadings on the closure factor, but none on the flexibility of
closure factor. An inspection of the final rotated factor matrix will
show that these three tests had negligible loadings on Pactor D. There-
fore, it can be assumed that this factor represents the ability of
flexibility of perceptual closure.

It should be noted that this factor is also bipolar, Shape Constancy
having a high negative loading. This was not the case in Thurstone's
study. Before offering an explanation for this diserepancy, it might be
worthwhile to review briefly the instructions given to the subjects. They
were to select the diamond which most neerly resembled the apparent shape

of the cardboard. The size of the number given reflects the extent to
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which the subject was making a sensory judgment or an object judgment., If
he answered "number one," which was the perfect square, he was making a
purely object judgment. The number 16 was the diamond which indicated a
purely sensory judgment. Because of the educational background and ex-
perience of the subjects, plus the fact that many were familiar with the
concept of constancy, it seems reasonable to assume that the majority of
the subjects were making a sensory judgment. The other tests in this fac-
tor demznd that the person be object oriented. Therefore, the one test
which requires that the person not be objeect criented will be negatively

related to the others,

Facter E
Tests Loadings
2. Mutilated Words .76
17, Mutilated Words (time) .70
7. Poggendori Illusion .67
13. Hidden Pictures .64
8., Muller~Lyer Illusion .54
6. Sanders Illusion .52

The presence of the three {llusions in this factor indicates that it
corresponds to Thurstone's perceptual illusion factor. That the Mutilated
Words test and Hidden Pictures also identify the factor requires some ex~
planation. It would seem that those persons who experience a relatively
low amount of illusion perform better both on the Mutilated Words Test
and the Hidden Pilctures Test. (It must be kept in mind that the illusion

tests were scored in such a way that a high score reflected a small amount
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of illusion, and that high scores on the other tests reflect better per-
formance), An explanation of this must take into account the fact that
the material used in the Mutilated Words test is verbal in nature. There-~
fore, it would seem that a person who perceives a great deal of illusion
in the geometric figures tskes a longer period of time before he is able
to form closure on incomplete words. Perhaps these subjects are tooc in-
fluenced by the position of the parts making up the letters just as they
are too influenced by the position of the lines in the various figures
which are illusory. In this case, they woald have difficulty in com-
bining the parts into a letter which is part of the word. Por example,
they may be trying to form a single letter from two adjacent parts, when
in reality, one part combines with others to form one letter and the other
part combines with still others to form another letter. In other words,
those persons who experience a relatively samall amount of illusion are not
subject to any distortion of the parts making up the letters and therefore,
are able to quickly achieve closure to form a letter and then a word. So
too, the presence of the Hidden Pictures Test in this factor points to

the fact that the ability to find the hidden objects is related to per-

celving a small amount of fllusion,
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Factor F

Tests Loadiggs
14, Cancellation of Figures 49
5. Schroder Stair Pigure .40
17. Mutilated Words (time) .40
16. Street Gestalt (time) .32
18, Dotted Outlines (time) 230
8. Muller~Lyer Illusion ~.30

The loadings of the tests making up this factor are all relatively
low. With the exception of the three time measures, the tests appear
to be umrelated to each other. It may be that this factor is somehow
related to tempo since four of the six tests (14, 16, 17 and 18) identi-
fying it, measure the spged with which the subjects could perform the task
within in a given time period. However, if this factor does represent
some ability such as the speed of perception, it is difficult to explain
the presence of the Schroder Stair Figure and the Muller-Lyer Illusion.
Since the loadings of this factor are low, it may be that this is simply
a residual Ffactor.

It can be seen that the factor structure obtained in the nommal
condition is similar but not identical to the structure obtained by Thurstone.
However, becauée the structure is a very close approximation to simple
structure and the factors are interpretable, it is psychologically meaning-
ful. Therefore, the structures and the factors obtained in the placebo
and four drug conditions will be evaluated and compared of their
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Placebe Condition

S8ix factors were extracted for the Placebo Condition. Like the
normal condition, the structure is quite clear. It is certainly of in-
terest to compare the factorial structure obtained in the Placebo con-
dition with that obtained for the Normal condition. The method of com-
parison to be employed is to determine the relationship of every factor
obtained in the Normal condition to every factor obtained in the Placebo
condition, The measure of this relationship is termed the coefficient
of congruence or the degree of factorial similarity (Harman, 1960).
These measures are not correlation coefficients but have the same range
and may be interpreted similarly: The coefficients of congruence between
the Placebo and Normal conditions are presented in Table 1 (the letters

refer to the factors identified in each condition).




Coefficients of Congruence in the Comparison of the

Table 1

Placebo and Normal Conditions
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Placebo Condition

Normal

Condition A B C D E F
A .04 .01 -.08 .83 .23 02
B =60 .13 ~-.15 -.10 .46 .13
C =566 .10 .28 .05 .08 .32
D .10 o4 -.25 .17 17 .36
E -.14 .24 69 .00 .33 =31
F .08 .51 .16 .15 .26 .19
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The identity of each of the factors obtained in the Placebo condition
will now be presented. Reference will be made to congruent factors as

indicated in Table 1 in the appropriate places.

PFactor A
Tests Loadiggs
3. Dotted Outlines .83
18, Dotted Outlimes (time) .67
16, Street Gestalt (time) ; .54
1, S8treet Gestalt .48
6, Sanders Illusion - 44

As indicated in Table 1, Factor A is congruent with both Factor B
and Factor C of the Normal condition. What existed as a doublet in the
Normal condition (the two dotted Outlines measures) is found with three
other tests (16, 1 and 6) in the Placebo condltion. Reference to the
cosine matrix* (Table 22 of the Appendix) indicates that even in the
Normal condition, there {s a positive relationship between Factor B
and Factor C. Therefore, the fact that they should combine into one

factor in the Placebo condition is not too surprising.

* A negative cosine for the reference axes of two hyperplanes shows a
positive relationship for the hyperplanes invelved, and vice-versa.
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Factor B
Tests Loadings
13. Hidden Pictures At
14, Cancellation of Figures .69
12. Shape Constancy -.66
2. Mutilated Words .33

This factor corresponds to the flexibility of closure factor. Tests
13, 14 and 12 are highly logded in this factor as well as in the flexi-
bility factor of the Normal conditfon. However, three other tests which
appear in this factor in the Normal condition have insignificant loadings
in Factor B, accounting for the lower coefficient of congruence. As was
apparent in the Normal condition, the factor is bipeolar, shape constancy
again having a high negative loading. The presence of the Mutilated Words
test is difficult to interpret but its loading is quite low and perhaps
insignificant, As can be seen in Table 1, Factor B is also somewhat
gimilar to Factor F of the Normal condition. Test 14 is the only test
which has sizable loadings in both factors. It will be recalied that
the interpretation of Factor P was rather uncertain, and therefore, the

relationship between it and this factor is equally uncertain,
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Factor C
Tests Loadings
7. Poggendorf Illusion .75
17. Mutilated Words (time) .69
6. S8Sanders Illusion .62
2. Mutilated Words .54
18. Dotted Outlines .39

This factor is closely related to the perceptual illusion factor
obtained in the Normal condition, in spite of the fact that the loadings
of the Muller-Lyer Illusion and the Hidden Pictures test in this factor
are negligible. The two measures of the Mutilated Words test are seen
to be highly loaded in the same factor es two of the illusions in both
the Normal and Placebo conditions. Therefore, the interpretation of
their presence offered earlier seems valid. The presence of the Dotted
Outlines (time) test in this factor is somewhat surprising but may be
related to its similarity to the Mutilated Words test, Both tests require
that the subject integrate unorganized material into a perceptual whole.
Again, it seems that those persons who perceive a relatively small amount

of illusion have less difficulty in accomplishing this task,

Factor D .
Tests Loadings
11. Retinal Rivalry Reversals .77
4. Necker Cube .66
5. Sehroder Stair Figure .60
. Gottschaldt A .33
15. Digits Backward .31
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Of the factors obtained in the placebo condition, Factor D has the
highest degree of relationship with one of the Normal condition factors
(ccefficient of congruence equals .85)., The factor represents the rate
of alternations or reversals. This factor differs somewhat from the
reversal factor obtained in the Normal condition in that both of the
Gottschaldt tests have lower loadings. Gottschaldt A is still present
but the saturation of Gottschaldt B is negligible, 1In the interpretation
of the reversal factor in the Normal econdition, it was pointed out that
the presence of the Gottschaldt tests in the faetor could be explained
on the basis of what the subject must do in order to find the embedded
figures; namely, shift their perspective of the figures. Since only the
Gottachaldt A test appears in the reversal factor in the Placebo con-
dition and its loading is rather low, it would seem that this shifting
of perspective which occurred in the Normal condition was present in the
Placebo condition only to a limited degree. The loading of the Digits

Backward Test on this figure is quite low and its relevance is somewhat

doubtful.
Pactor E
Tests Loadiggs
2. Mutilated Words .69
17. Mutilated Words (time) .67
1. Street Gestalt .66
16. Street Gestalt (time) .51
9. Gottschaldt A b

10. Gottschaldt B A4
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This factor is not congruent with any of the factors found in the
Normal condition. The highest coefficients are with Factor B and Factor
E of the Normal condition. This factor contains both the Mutilated Words
tests in common with Factor B of the Normal and both the Street Gestalt
tests in common with Factor E of the Normal. Interestingly enough, this
factor has a high resemblance to a factor found by Thurstone (1S44) but
which was not obtained in the Normal condition. It is the factor which
Thurstone says "represents the ability to form a perceptual closure
against some distractions" (p. 101). All of the tests which identify
Factor E in this condition were found by Thurstone to be highly loaded
in the factor he described. However, he also found that shape constancy
was highly loaded in this factor, while here, it has only a very small
saturation in Factor E. If this factor is the perceptual closure factor
described by Thurstone, it is not clear why this factor should be re-
covered in the Placebo condition and not in the Normal condition. It is
difficult to understand why a placebo should alter the factorial identity

of these tests,

Faetor F
Tests Loadinga
2, Mutilated Words .56
17. Mutilated Words (time) .56
8. Muller-Lyer Illusion .57
9. Gottschaldt A A2

14, Cancellation of Pigures .36
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The presence of the Mutilated Words test and the Muller-Lyer Illusion
accounts for the relationship between this factor and the Illusion factor
found in the Normal condition. 8ince the Mutilated Words tests appear with
the illusions in two factors of the Placebo condition, it might be thought
that these two factors are related to each other. Reference to the cosine
matrix (Table 24) indicates that there is only a very slight negative re-
lationship between them., The interpretation of this factor i{s quite un-
clear, primarily because of the presence of the Gottschaldt A test and
the Cancellation of Figures in the factor.

The factorlal structure obtained when the subjects were under the
influence of a placebo, though quite clear, definitely was affected by the
introduction of the capsule. The structure is not identical to the
structure obtained for the Normal condition, but most of the factors are
similar to those extracted in that condition. It seems obvious that sub-
jects operating in a situation in which they know they might have been
administered a drug, perform differently than in a situation in which no
capsule has been administered.

Each of the factorial structures obtained in the four drug condi-
tions will now be presented. The factors obtained in each of these con-
ditions will be compared to those obtained in the Normal condition. Also,
the factorial structures for the two depressants will be compared as well
as those for the stimulants. In the follewing interpretation of the fac~

tors, hypotheses are occasionally offered as to the reasons why the com-
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position of certain factors has changed. It should be stressed here that

these are hypotheses and not necessarily statements of fact.

Atropine Condition

Six factors were extracted; of these, two were bipolar. The structure
obtained for this condition is quite dissimilar to those oStained in the
Normal and Placebo conditions, both in the composition of the factors
and the clarity of the structure. The coefficients of congruence between
the factors obtained in the Atropine condition and those obtained in the
Normal condition a;e presented in Table 2.

It can be seen in Table 2 that only four of the factors obtained
in the Atropine condition are related to factors obtained in the Normal
condition. During the presentation of the individual factors which fol~-
lows, it might be well to keep in mind that étroPine is a cholinergic

blocker inhibiting the action of the parasympathetic nervous system.’

Pactor A
Tests Loadings
17. Kutilated Words (time) .84
2. Mutilated Words .82
10. Gottschaldt B .63
8. Muller-Lyer Illusion .58

This factor corresponds to Factor E of the Normal condition in
which it was found that the ability to form words from unstructured

material is related to the perception of a relatively small amount of
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Table 2

Coefficients of Congruence in the Comparison
of the Atropine and Normal Conditions

Atropine Condition

Normal

Condition A B C D E F
A .15 -.18 .61 .43 .33 -.18
B -.20 273 .04 .01 -.23 11
c .33 .37 .10 47 .18 .04
D .22 .11 .31 .20 .09 =58
E -62 -.26 .31 .36 -.19 .22
F .18 .13 .30 .37 -.17 .10
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illusion. However, atropine affects the composition of thé factor to the
extent that the Muller-Lyer test is the only illusion with an appreciable
saturation on the factor. As will be seen in the following factors, the
Muller-Lyer is the only one of the three ill;sions which has a signifi-
cantly high positive loading in any of the factors obtained in the
Atropine condition. This means that only in the Muller-Lyer illusion
was a low amount of illusion important in identifying the factor. The
most obvious interpretation of this finding is that it is somehow related
to the fact that Atropine causes dilation of the pupil and inhibition of
accomodation which méy result in slightly blurred vision. In as much as
the Muller-Lyer figures are less complex than the other two illusions, it
may be that they are less smsceptible to the effects of Atropine than are
the other illusions. By the same token, the presence of the Gottsehaldt
B test on this factor seems to indicate that under Atropine, good pef—
formance on this test is related to the pereeption of a low amount of

illusion on the Muller-Lyer drawings.

Factor B
Tests Loadings
16, Street Gestalt (time) .85
1. S8treet Gestalt .71
3. Dotted Qutlines .59
7. Poggendorf Illusion ~. b6
18, Dotted Outlines (time) .30
6. Sanders Illusion -.28
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The highest coefficient of congruence for the Atropine condition is
between Factor B and Factor B of the Normal Condition. In this factor
there is the relaticuship between the ability to form both pictures (Tests
1 and 16) and letters or numbers (Tests 3 and 18) out of unstructured
material and the perceptual illusions. However, in this factor, it is
the perception of a relatively large amount of illusion which is related
to the other tests. In the Normal condition this relationship was true
only for the Street Gestalt test, but in the Atropine condition, it is
also true for the Dotted Outlines test. Perhaps a slight blurring of
vision renders these two tests more similar than they actually are, since
the blurring would cause the small fragments making up the picture to be

perceived, not as sharply defined parts, but as fuzzy dots.

Factor C
Tests Loadinga
5. Schroder Stair Figure .78
6., Sanders Illusion -.63
4, Necker Cube .50
9, Gottschaldt A .36
10. Gottschaldt B .35

This factor corresponds to the rate of alternation factor obtained
in the Normal condition. Both of the Gottschaldt tests as well as the

reversal figures are present in both factors. What is surprising, however,
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is the absence of the Retinal Rivalry Reversals, since this test remains
intact in the factor in all of the other conditions. The failure of this
test to appear in the rate of alternation factor may be due to the inhi-
bition of accomodation caused by the atropine. The Retinal Rivalry
Reversals test may have been the only test of those normally identifying
this Ffactor in which the accomodation problem was important. FPor example,
the cardboards showing the Necker Cube and the Schroder Stair Figure were
placed quite a distance from the subject and therefore, accomodation for
near objects was unnecegsary. So too, the Gottschaldt tests were ad-
miniastered on paper and the subject was free to pilace the paper at any
‘distance which was comfortable for him. However, when taking the Retinal
Rivalry Tgat, the subject had to hold the stereoscope directly up to his
eyes, He was not free to hold it at a more comfortable distance. There-
fore, it seems likely that the inhibition of accomodation caused by the
atropine interferred with the Retinal Reversals, thereby altering the
factorial identity of the test.

Only in the Atropine condition does the Sanders Illusion appear in
the rate of alternation factor. Its bipolarity to the other tests in-
dicates that under Atropine, a relatively large amount of illusion is

related to reversal rate.




Pactor D

Testa Loadinga
14. Cencellastion of Figures .81
13. Hidden Pictures .56
18. Dotted Qutlines (time) .54
11, Retinal Rivalry Reversals U5
3. Dotted Qutlines LAa2
4, RNeciker Cube .37
6, Senders Illusion .33

As indicated in Teble 2, this factor is not congruent with any of
the factors cbtained in the Normal condition. Its interpretation is
quite doubtful in es much as the tests identifying the fsctor seem to
reflect various types of ability. It shovuld be pointed out that with
the exception of the Hidde: Plctures test, all of the teats appearing in

this faetor also have appreciable loadings im at least one other factor.

Factor E
Tests Laadiggs
15, Digits Backward .72
4. Neecker Cube .37
11. Retinal Rivalry Reversals .36

This factor is also not congruent with any of the factors obtained
in the Normal condition. It is identified primarily by the Digits Back-

ward test with relatively low lcoadings on two of the reversal tests.
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Factor F
Tests Loadings
12. S8hape Constancy -.54
14, Cancellation of Figures .37
1. Street Gestalt .36
9. Gottschaldt A .36
8. Muller-Lyer Illusion .35

There is some relationship petween this factor and the flexibility
of closure factor obtained in the Normal condition. The Shape constancy
test again has a high negative loading as observed in both the Normal
and Placebo conditions, Present in this factor but not in the Normal
or Placebo conditions are the Street Gestalt test and the Muller~Lyer
illusion but their loadings are gquite low.

From the presentation of the individual factors, it can be seen
that atropine had a very obvious effect on the factorial structure, It
is not nearly as clear as either the Normal or Placebo structures, ten
of the eighteen measures having appreciable loadings on at least two
factors. Even though four of the factors show some relationship to fac-

tors of the Normal condition, their composition varies considerably.

Dexedrine Condition

Since dexedrine, like atropine, is a stimulant, the factorial
structure obtained for that conditicn will be presented now. While
atropine acts 58 a stimulant by blocking the actions of the parasympa-
thetie nervous system, dexedrine acts as & stimulsnt by stimulating the

activity of the sympatbhetic nervous system.




Table 3

Coefficients of Congruence in the Comparison
of the Dexedrine and Normal Conditions
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————

Dexedrine Condition
Normal A B C D E F
Condition
A 25 .14 14 43 73 .36
B .12 .76 -.14 -.03 -.13 -.04
c =70 -.16 .19 .09 .12 -.06
D .30 .30 -.12 =55 ~.23 ~-.18
E -.16 -.12 =76 ~.10 -.02 .24
F .29 .41 .27 -.03 .17 .30
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Table 3 indicates that five of the factors obtained in the Dexedrine

condition are congruent with factors of the Normal condition.

Factor A
Tests Loadings
* 3. Dotted Outlines .88
18. Dotted Outlines (time) .78
9. Gottschaldt A .40
11. Retinal Rivalry Reversals .32
14, Cancellation of Figures .32

Both from the composition of the factor and the value of the coef-
ficient of congruence (.70), it is obvious that this factor corresponds
to the doublet of the Dotted Qutlines measures obtained in the Normal
condition. The difference between the two factors is the presence of
Tests 9, 11, and 14 in the Dexedrine factor and their loadings are re-

latively low, particularly in comparison with the other two values.

Factor B
Teats Loadings
16. Street Gestalt (time) .72
13. Hidden Pictures .62
1. 8treet Gestalt .61
8. Muller~-Lyer Illusion -.53
9. Gottschaldt A Lk
6. Sanders Illusion -.42
14. Cancellation of Figures A4l
7. Poggendorf Illusion ~.36
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This factor corresponds to the factor obtained in both the Normal
and Placebo conditions in which good performance on the Street Gestalt
test is related to the perception of a relatively large amount of
fllusion. In the Dexedrine condition all three of the illusions are
included in the factor, whereas in the Normal condition only the
Sanders Illusion was present. In addition, this relationship of per~
formance and large amount of illukion, holds also for the Hidden
Pictures test, and to s lesser extent, the Gottsechaldt A and Cancel-

lation of Pigures test.

Factor C
Tests loadings
2. Mutilated Words .86
17. Mutilated Words (time) .81
1. B8treet Gestalt - 41
6. BSanders lllusion L35
7. Poggendorf Illusion .31

The tests identifying this factor are the same ones which have
bigh loadings on Factor E of the Normal condition indicating that
dexedrine had little effect on this factor. One rather interesting
difference between the Dexedrine and Normal conditiens is the cors {d-
eration of the Hidden Pictures test., Under the Normal conditions, per-
formance on this test is related to the perception of less illusion and
80 appears in Factor E. However, in the Dexedrine condition, it does
not appear in Factor C which corresponds to Factor E. Rather, it has

. @ high loading on Factor B (see above) indicating that Dexedrine affected
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performance on this test to the extent that it is related to the per-

ception of a large amount of illusion, rather than a swmall amount.

Factor D
Tests Loadings
10. Gottschaldt B .64
9. Gottschaldt A .53
15. Digits Backward .50
7. Poggendorf Illusion -.40

This factor shows a rather low relationship to the factor obtained
in the Normal condition termed "flexibility of closure." The corres-
pondence of the two factors is due to the presence of Tests 9, 10 and 15
in both factors. However, the presence of the Poggendorf Illusion in
this factor, plus the absence of Tests 12, 13 and 14 would seem to in-
dicate that the factor here represents an ability which varies somewhat

from that obtained in the Normal eondition.

Factor E
Tests Loadiggs
4, Necker Cube .76
11, Retinal Rivalry Reversals .59
S. Schroder Stair Figure .58
12. Shape Constency 49

The presence of the three reversal tests indicates that this is
the rate of alternastion factor. The positive loading of the Shape
Constancy test on this factor is quite surprising since it does not
appear on the alternation factor in either the Placebo or the Normal

condition.
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Factor F
Tests Loadings
14, Cancellation of Figures 49
11. Retinal Rivalry Reversals L6
6. B8anders Illusion - .39
7. Poggendorf Illusion .38
5. Schooder Stair Pigure 34

This factor appears to be a residual factor in as much as the
loadings on the five tests are all quite low. Therefore, it will not
be interpreted.

The factorial structure obtained for the Dexedrine condition is
more similar to the Normal condition than was the structure of the
Atropine condition. However, even between the Dexedrine and Normal
conditions, there were considerable variations in the composition of
the factors.

Since both atropine and dexedrine are stimulants, it is of interest
to determine the degree of relationship between the factors obtained in
each of these conditions. This data is presented in Table &.

As can be seen in Table &, in the comparison of the Atropine and
Dexedrine conditions, four congruent factors are obtained, although for
only one factor is the degree of relationship high. The most related
factors are those in which the Mutilated Words measures and the illusions
have high loadings. There is also some relationship between the factors
which have the Street Gestalt measures and the illusions in commen.
Pactor D of the Atropine condition has some congruence with two of the

factors found in the Dexedrine condition, the Dotted Outlines factor and




Table 4

Coefficients of Congruence in the Comparison of the

Atropine and Dexedrine Conditions

Atropine Condition

54

I

Dexedrine

Condition A B C D E F
A ~-.01 45 35 .35 .18 ~-.02
B -.0% =51 33 .20 -.25 .30
c 213 -.26 -.07 .20 -.08 -.14
D .36 .17 .29 -.12 .27 .14
E -.08 ~,28 46 49 L -.41
F .00 -.02 .02 .61 .28 .35
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the factor thought to be a residual, It is interesting that this is the
only comparison in which there was no congruence between the rate of alter-
nations factor. This is due to the lack of the Retinal Rivalry Reversals

tests on the factor in the Atropine condition.

Physostigmine Condition

Physostigmine is a cholinergic stimulant, enhancing the action of
the parasympathetic nervoug system. Six factors were extracted in this
eondition, three of them bipolar. The factors cbtained in this condi-
tion will be cowpared with those obtained in the Normal condition (Table
5) and each of them interpreted,

It can be seen in Table 5 that only three factors obtained in the
Physostigmine condition are related to factors obtained in the Normal

condition, Fsctors A, C, and D.

Ractor A
Tests Loadings
11. Retinal Rivalry Reversals .70
5. Schroder Stair Figure .66
13, Hidden Pictures .63
14, Cancellation of Figures .59
4, Necker Cube .57
9, Gottschaldt A .52
10. Gottschaldt B -.51

This factor is related to Factor A of the Normal condition and
therefore, corresponds to the rate of salternation factor. The five

tests which ideptify this factor in the Normal condition also have high




Talle 5

Coefficients of Congruence in the Comparison

of the Physostigmine and Normal Conditions

Physostigmine Condition
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Normal

Condition A B C D E F
A o6 -.10 .09 .17 .09 .39
B .09 -.13 .04 =79 .09 14
c .04 .28 .68 .03 .43 -.04
D .32 -.23 .27 ~.05 .29 ~-.13
E .14 a4 .12 -.13 .12 .40
F .51 -.03 .26 .03 -.30 -.01
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loadings in Factor A of the Physostigmine condition. However, the Gottschaldt
B test has a high negative loading in the Physostigmine condition while in
the Normal condition it has a high positive loading. The fact that the
loadings of these two tests are reversed in sign lowers the wvalue of the
coefficient of congruence. If the two tests had the same aign, the value
would be considerably higher. One possible interpretation of this dif-
ference in sign is that it may be due to the most characteristic effects

of Physostigmine; namely, constriction of ths pupil and spasm of asccomo-
dation. These may result in a narrowed perceptuaal field at any given in-
stant., As mentioned previously, the Gottschaldt B test is similar to the
A test except that it is more difficult. Its increased difficulty stems
from the faet that the figures in which the simple figures sre embedded

are quite complex, being cowmposed of many irrelevant e¢lements, sctually
designed to hide the figure. The Gottechaldt A test is a much aiumpler
design, the embedded figures being gquite obvious (see Figure 1 for a
comparison of the two tests). When a person's perceptual field is res-
tricted, as may oceur under the influence of physostigmine, the Gottschaldt
A test would be little affected and its factorial identity would remain
unchanged. However, it is possible that under the same conditions, a per-
son would experience real difficulty in finding the embedded figures in the
myriad of conflicting and confusing lines, and so tokes a longer period of
time and/or makes many mistakes. on the Gottschaldt B test, It might be

pointed out that only in the Physostigmine condition does this test have
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such a high negative loading.

The narrowing of the perceptual field due to constriction of the pupil
and spasm of accomodation, while it hinders performance on the Gottschaldt
B test, probably accounts for the presence of the Hidden Pictures test and
Cancellation of Pigures test in this factor. The restricted visual field,
in combination with the rapid shifting of perspective, would make it pos~-
sible for subjects to quickly find the hidden objects and also to select
the figures that are identical to the sample ones. As far as these two
tests are concerned, the shifting of perspective assumes importance only
in a situation in which there is spasm of accomodation and the pupils are
constricted, since neither of the tests have appreciable loadings in the

alternation factor obtained in the other conditions.

Factor B
Tests Ioadings
2. Mutilated Words .70
17. Mutilated words (time) .64
7. Poggendorf Illusion 47
9. Gottschaldt A -.46
g, Muller—Lyer Illusion .36

This factor is not congruent with any of the factors obtained in
the yormal condition., The presence of the two Mutilated Words measures
and two of the illusions make it most similar to Pactor E but the value
of the cpéfficient is quite low. Nevertheless, physostigmine doss not

seem to affect performance in the Mutilated Words test since the ability

to form rapid closure on this type of material is still related to the
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perception of 2 relatively small amount of illusion. Why physostigmine should
affect performance on the Gottschaldt A test in such a way that it appears

in this factor is unclear.

Factor C
Tests Egggings
18. Dotted Outlines .65
3. Dotted Cutlines (time) .63
9. Gottschaldt A M7
14, Ceancellation of Figures .38

Factor C In congruent with the factor #found in the Normal condition
to be identified by the two weasures of the Dotted Outlines teat. 1In the
Normal condition, this faector is a doublet, but in the Physostigmine con-
dition, the Gottschaldt A test and the Cancellation of Figures test also
appear in this factér. The appearance of these tests make this factor very

similar to Factor A obtained in the Dexedrine conditionm.

Factor D
Tests Loadiggs
1. Street Geetalt 77
16, Street Gestalt (time) 71
7. Poggendorf Iilusion - 44
4, Necker Cube 40
8. wMu'ler-Lyer Illusion -.39
6. Sanders Illusion ~-.33

This factor is obviously bipolar and closely related to Factor B of
the Normal condition, also bipolar. This is the factor which indicates
that good performance on the Street Gestalt test is related to the experience

of a relstively large amount of illusion on the geometriecal drawings. In
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the Normal condition, only the Sanders Illusion had a sizable saturation
on this factor while in the Physostigmine condition, all three of the
illusions are included. It is difficult to explain the presence of the
Necker Cube test in this factor, especially since the Schroder Stair

Pigure with which it is closely related, has a negligible saturation.

Pactor E
_ Tests Loadings
15. Digits Backward .51
1. Street QGestalt L4
3. Dotted Outlinesa .35

Factor E is not congruent with any of the factors obtained in the
Normal condition, and its interpretation is quite doubtful. Tests 1 and

3 are similar but seem to have little in common with Test 15.

Factor F
Tests Loadings
6. Sanders Illusion .56
7. Poggendorf Illusion 49
11. Retinal Rivalry Reversals .37

Although two of the illusions are present in this factor, it is not

congruent with any of the factors obtained in the Normal conditions.

Chlorpromazine Condition

Chlorpromazine, an adrenergic blocker, is a depressant of the sym-
pathetic nervous system. For the Chlorpromazine condition, six factors

were extracted, and of these, two were bipolar. Unlike the Physostigmine
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condition, the structure obtained in this condition is quite clear. As
in the other conditions, each factor obtained in the Chlorpromazine con-
dition was compared with the factors obtained in the Normal condition to
determine their relationship. These data are presented in Table 6.

Table 6 indicates that every factor obtained in the Chlorpromazine
condition is congruent with a factor obtained in the Normal condition.
This is quite different from the structure obtained for the Physostigmine
condition in which only three factors were congruent. A description of

each of the factors obtained in the Chlorpromazine condition follows.

Factor A
Tests Loadiggs
2. Mutilated Words .78
13. Hidden Pictures .69
17. Mutilated Words (time) .62

This factor corresponds to Factor E of the Normsl condition. Chlor-
promazine seems to have had little effect on this factor since these three
tests are also present in the factor in the Normal condition. More will
be said about the relation of this factor to Factor E of the Normal con-

dition when Factor C is deseribed.

Factor B
Tests Loadings
5. Schnoder Stair Pigure .82
11, Retinal Rivalry Reversals .71
4. Necker Cube .69
12. Shape Constancy L44

9. QGottschaldt A .36
16, Street Gestalt (time) .34




Table 6

Coefficients of Congruence in the Comparison
of the Chlorpromazine and Normal Conditions

Chlorpromazine Condition

Normal

Condition A B C D
A .21 il ~-.08 )
B .15 .07 -.29 .10 .62
c .30 .01 ~-.03 .20
D .18 .02 03 =54 .06
B .72 -.02 57 -.21 .00
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The rate of alternation factor in the Chlorpromazine condition is very
similar to that obtained in the Normal condition (coefficient = .79). As
also occurred in the Placebo condition, the Gottschaldt B test has only a
very small saturation on this factor. It may be that on the more difficult
test, the subjects tended to shift perspective in attempting to find the
embedded figure, only when they were in a cowmpletely capsule~free situation.
They might have had difficulty in finding the embedded figure in all con-
ditions, but only in the Normal situation did they actively shift perspective.
The loading of the Street Gestalt (time) test is quite low and its presence
is rather unelear in terms of the interpretation of the factor. The high
poaitive loading of the Shape Constancy test in this factor also occurred

in the Dexedrine condition.

Pacter C
Tests Loadings
6. Sanders Illusion .82
8, Muller-Lyer Illusion .75
7. Poggendorf Illusion 27

This factor hes some relationship to Pactor E of the Normal condition.
Factor A (tests 2, 13 and 17) was also congruent to Factor E. These two
factors (A and C) of the Chlorpromazine condition are identified by the
same tests which have loadings in Pactor E of the Normal condition. The
cosine matrix of the Chlorpromazine condition (Table 30 of the Appendix) in-
dicates that there is a positive relationship between these two factors

which is not unexpected.




Pactor D
Tests Loadiaga
15. Digits Backward .69
10. Gottschaldt B L
7. Poggendorf Illusion - .45
$. QGottschaldt A .36
1. Street Gestglt .33

The presence

of the Gottschaldt Tests and the Digits Backward test are

responsible for this factor's relationship to the flexibility of closure

factor (D) found in the Normal condition.

Interestingly enocugh, these same

tests identify one of the factors found in the Dexedrine condition. Also

interesting is the fact that only in the Chlorpromazine and the Physostig-

mine conditions do the Digits Backward test and the Street Gestalt test

appear in the ssme factor,

PFactor E
Tests Loadings
16, Street Gestalt (time) .58
1. Street Gestslt .57
12. Shape Constancy .37
13. Hidden Pictures .37

This factor is most closely related to Pactor B of the Normal condition

due to the high saturation of the two measures of the Street Gestalt test on

both factors. Hidden Pictures has @ significant losding on this factor but

on the same factor in the Norwal condition is only ,27.

Shape constancy slso

appears in this factor with a pesitive loading, indicating that the meking

of & sensory judgment is related to the sbility of forming an object out of
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disorganized material and of finding objects hidden in a picture.

Factor F
Tests Loadings
18. Dotted Outlines .73
3. Dotted Outlines (time) .57
14. Cancellation of Figures .42
11. Retinal Rivalry Reversals Al
10. Gottschaldt B -.37

Again, it is the presence of two measures (18 and 3) which primarily
accounts for this factor's congruence to one of the factorsg obtained in the
Normal condition. The factor in the Normal condition is a doublet but here,
three other tests also have loadings in the factor.

Reference to Table 6 shows that, in general, Chlorpromezine had a com-
paratively small effect on the factorial structure of the perceptual battery
in terms of its similarity to the Normal structure. This is even more ap-
parent when one examines Table 5 snd determines the extent to which Physos-
tigmine altered the strueture. Since Chlorpremazine and physostigmine both
tend to aet as depresasants, one blocking the sympathetic nervous system and
one stimulating the parasympathetie nervous system, it is of interest to de-~
termine the similarity of their factorial structure. Table 7 presents the
coefficients of congruence for these two conditions,

An examination of Table 7 reveals that four factors obtained in the
Physostigmine condition are congruent with factors obtained in the Chlor-
promazine condition, although one of the coefficients is rather low. The

three factors showing the highest relationship are the rate of alternation




Table 7

Coefficients of Congruence in the Comparison of the
Physostigmine and Chlorpromazine Conditions
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Physostigmine Condition

Chlorpromazine

Condition A B c D E F
A .35 .26 .25 .08 .23 .09
B =87 .06 04 .32 ~.10 .36
c .01 .24 -. 18 -.41 .17 42
D -.02 .11 -.02 .36 =50 -.29
E .14 -.10 .21 xa) 43 .09
F .40 .05 .70 -.11 .11 .28
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factor, the factor identified by the Street Gestalt measures, and the facttor
identified by the Dotted Outlines measures. The fourth factor which shows
some degree of relationship is the factor in which the Digits Backward test
and the Street Gestalt test appear.

The data point to the fact that the factorial structure obtained when
the subjects were under the influence of physostigmine is more similar to
the Chlorpromasine structure than to the structure obtained in the Normal
condition. The Chlorpromazine structure, however, is quite similar to the
Normal condition. Therefore, it would appear that the introduction of
physostigmine disturbs the factorial identity of the various perceptual
tests to a much larger degrece than does the intreduction of chlorpromazine.
Too, the effects of physo s tigmine and chlorpromszine on the factorial

structures are somewhsat similar.




Discussion

Much of the material which would ordinarily be inecluded in the Dis-
cussion has already been presented in the Resulte section. The most ade-
quate method of handling the data was to interpret the faectors immediately
after their presentation.

Initially, it would be well to discuss some of the problems which
naturally arise in an inveatigetion of the type deseribed in this report.

For example, it might be objected that the differences obtained in the
various structures which were ascribed as being due to the effects of the
drugs may simply have been artifacts resulting from the design of the study.

The first question raised might refer to the number of subjects employed.
However, it would appear that the rather small sample size did not have sny
serious effects on the results., This contention is supperted by two findings
o« the study. The first is that the factorial structure obtained in the
Normal condition is similar to that obtained by Thurstone in his study of
perceptual behavior (1944). What differences do oeccur, seem reasonable,
particularly in terms of the educational level and background of the sub-
jects., Too, there is on;y slight varistion in the composition of the fae-
tors obtained in the Placebo and Normal conditions. The high degree of
similarity between the three factorial structures, Thurstone's, the Normal,
and the Placebo, would not have been cobtained if the size of the sample were

too small for valid and wmeaningful results.

68
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Another point to be considered in this connection iz concerned with the

contrel of two important variables, the effeet of learning end practice,
and the equality of the six forms of the variocus tests. The experimental
design of the study was such that the effects of these variables would
not influence the effects of the verious daugs. The nature of the inves-~
tigation made it impossible to eliminate practice and learning, and also
demanded the use of six forms of seme tests. Since the effects of these
conditions were impessible to eliminate, the only alternstive was to
sttempt to distribute them equelly through all the conditions. Even
assuming that one form of a particulsr test was more difficult then the
other five, the fact is that thisz test appeared equally often in each of
the six conditions. The same is true for the effect of practice and
learning; cach stage of praetice and learning occurred equally often in
each of the six conditions., Of course, the possibility does exist that
one of the drugs may have had a greater effect on these variables than
the others. Admittedly, the design of the present experiment does not
account for this possibility. However, aswuming that this is not the
case, the attempt to control the effects of learning and practice as well
88 the equality of the tests secems to have been suceessful as indicated
by the similarity of the Normal and Placebo structures.

One other considerstion should be mentioned. As was indlicated in

the Method section, some of the tests ineluded in the battery were shorter
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in length than those used by Thurstone. Actually, only five of the tests
were adapted in such a way that there were fewer items per test than in
the Thurstone battery. Of these, c¢cnly Tests 1, 2 and 3 (Street {@estalt,
Mutilated Words, and Dotted Outlines) seem to have been affected. Thurstone
found that they appeared in a single factor which he termed "Speed of Per-
ceptual Closure.” In the present study, in both the Normal and Placebo
conditions (as well as some of the drug conditions), these tests appear
in three different factors: Street Gestalt with a high amount of illusion,
Mutilated Words with a low amount of i’lusion, and the Dotted Outlines as
a specific. Apparently, when these tests contain fewer items, their fec-
torial identity is altered. Nevertheless, it must be streased that it was
not the intention of this investigation to merely replicate Thurstmme's
study., The purpose of the study was to investigate what changes, if any,
would occur in the factoriel structure when the subjects wete under the
influence of certain pharmacological agents. The Thurstone battery was
used simply as the mesns by which this aim eould be accomplished. Once
it was established that there was a clear and meaningful structure obtained
in the Normsl and Placebo conditioms, even though it varied somewhat from
Thurstone's, it mould then be assumed that any changes which occurred in
the drug structures were due to ithe actions of the drugs and not to the
fact that a few of the tests were shorteried.

In 1ight of the above discussion, it seems reasonable to assume that
the results obtained are valid and the changes which did oceur are not

merely artifacts, but are due to the actions of the various pharmacologiecal
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agents employed.

In the Introduction it was hypothesiped that the factorial structures
obtained when the subjects were under the influence of the stimulants
(stropine and dexedrine) would be similar to each other; so too, the
structures obtained for the depressant conditions (physostigmine and
chlorpromezine) were hypothesized to be similar. A study of the results indid
cates tmt neither of thece hypotheses were verified. A comparison of the
Atropine and Dexedrine structures shows thst each structure was more asimilar
to the structure obtained in the Normal conditien than to each other. The
same is true aiso for the Physostigmine and Chlorprommszine structures.

What is surprising is the high degree of similarity between the fac~
tors obtained in the Dexedrine and Chlorpromazine conditions, both of which
show the greatest similarity to the Normsl condition. There must be some
explanstion why these tw~ drugs, one wvhich stimulates the sympathetic
nervous system and one which blocks it should bear the closest relation-
ship to the Normal condition. The most obvious interpretation of this
finding is that the dosage level employed was not sufficiently high to af-
fect perceptual behavior to any great extent. It is obvious that if the
dose had little effect on performance, then behavior exhibited under each
of the conditions would be very similar to that exhibited when no dzug
had been administered. Also, the behavior would be little changed from
ene drug condition to the other. While it would seem that the dose
employed had little effect on perceptual behavior, it is considered to be

the usual therapeutic dose. Furthermore, it has been found that this dose
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of dexedrine is sufficient to cause vather drastic changes in messures of
personal tempo (Erdmann, 1966).

Also noteworthy is the faet that two factors were obtained in beth
the Dexedrine and Chlorpromazine conditions which were identical to each
other and &id not oceur in any of the other conditions. One factor con~
tained the three reversal tests and the Shape Constancy test. Not only
was this the only factor in which these tests appesred together but it
represents the only instance in which Shape Constaney had a high positive
loading. The other factor contained the two Gottaschaldt tests, the Digits
Backward test, and the Poggendorf Illusion with a high negative lodding.
The relationship between the tests identifying these factors in unknown
and the nmeaning of the factors ls quite uneclear. What is interesting is that
they oceur only urder drugs whieh have antagonistic setions. However, it
may be that the actions of Dexedrine and Chlorpromazine are not coupletely
oppoeite to each other in the nervoys system., Por exshple, while it is
known that dexedrine stimulates the brain stem retizular fermation and
chlorpromazine suppresses it, the former is due to the direct action of
the drug and the latter to indirect action (Bradley, 1962). Therefore,
it does not seem too unreasonable to hypothesize that even though these
two 4drugs have antagonistic actions on the sympathetie nervous system, they
may have some similar activity in the central nerveous system which could
account for the aimilarity in behmwior observed in this study.

The two drugs which had the greatest effect on perceptual behavior
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were atropine and physostigmine. It would seem that the effect that both
of these drugs have on vision is responsible for the behavioral changes
observed. As was mentioned in the Results, one of the most consistently
observed factors was the one concerned with the rate of alternation. This
factor was grestly affected by both atropine and physostigmine although
each bhad a different effect. Atropine altered performance of the Retinal
Rivalry test such that it no longer appeared in the faector; physostigmine
altered performance on the Gottschaldt B test in such & way thet it appeared
with a high negstive loading. It is believed that these changes can be
explained only on the basis of the drugs utilized.

In conclusion, it cam be said that perceptual beibavior, ss exemplified
by the tests used in the present battery, was definitely affected by the
pharmscological agents employed. Even in the cases of dexedrine and chlor-
promagine, whose factorial structures demonstrated the least awount <f
change from the normal, dififerences did occur. 1In 811 of the drug condi-
tions, the differences which are observed usually take the form of an al~-
ternation in the composition of the factors. Tests not present in a fae-
tor in the Normal condition have appreciable saturation in the faetor in
the drug conditions, and conversely, tests which are in the factor in the
Normal condition are not present in the drug conditfons. The importance
and relevance of the changing factorial identity of the various tests under
the different drug conditions must be investigated further. In some cases,

hypotheses have been offered bo explain these changes. 1In other cases,
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meaningful hypotheses were not possible. It remains for additional research
to ol!ct; verification or rejection of these hypotheses as well as furnish
new ones, It almost seems as though this investigation raised more ques~
tions than & answvered. However, in as much as it was essentially an explo-
ratory study into an area not previously explored in such depth, this was
not unexpected, |

In regard to the methodolegical approach employed in this study, one
additional and relevant poiut must be mentioned. It waa claimed in the
Introducticn that the faetor amalytic approach was not only particularly
suited to drug research, but also was perhaps the most adequate method
to determine the effects of drugs on behavier. It is believad that the
present atudy wverified thia contentien., An analysis of the various
structures did indfcate when and where a particular drug affected behavior.
The typlcal method of studying drug effects is to simply determine {f two
scores are signilicantly different. This method way also employed in the
present study, t tests being computed betwesn the gcores obtained in the
normal cewdition and the f£ive other conditions. Only six values were
found to be significant at the .05 level. If juwt this informetion lhad
been used for aualysis, it would have been concluded that the drugs had
no effect. 'Howaver, in the use of facter analysis, changes in behavor
were observed which would net have been observed had other methods of
analysis been employed.
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Twenty subjects were studied in order to determine the effects of
four yhnmeolozieal agents on perceptual behavior. All subjects were
administered a battery of fifteen tests of parception based on tests used
by Thurstone. BEach battery was administered under six conditions: no-
capsule administered or Normal, Placebo, .5 mg of Atropine, 2 mg of Phy-
sostigaine, 50 wg of Chlorpromasine, and 5 mg of Dexedrine. Both the
order of the drugs and the six forms of the tests were presented in a
nystmﬁc randomixed manner so that the effects of learning and practice
would not obscure the effects of the diugs.

Intercorrelations between variables for each of the six conditions
were computed. Six facter analyses were obtained using the praneipal
axes methed and sech siructure was rotated to the clesest possible uppro=-
wimation to simple structure. Coefficients of eongruence were computed
in order to be able to compare the factors ebtained in the various con~
ditine.

It was found that the facterial structure of the Normal cendition was
quite similar to that obtained by Thurstone and the differences which were
present were reasanable and meanfngful; they were thsught to be due to the
diftferences between the two samples. There were no striking differences

between the structures obtained in the Normal and Placebeo econditiens. Of
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the four drug conditions, chlorpremasine and physostigmine bore the closest
resemblance to the Normal condition. This wmss explained as being due to
the dosage level employed. While the dose was sufficiently high to cause
dhanges in behavior in other areas (personal tempo), perception was little
affected. Certain similarities were pointed out. The structures obtained
{n both the Physvetignine and Atropine conditions differed quite extenslvely
from the structure of the Normal condition, although they bore little
resemblance te mh other. These differences were accounted for as being

primarily due to tla effects of both drugs on viaion,
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Sample Itenm Test Item
Tests 1, 16. Street Gestalt Completion Test

Sample Item Test Item

Tests 2, 17. Matilated Words Test

Sample Item Test Item

Tests 3, 18. Deotted Outlines Test

Fig. 1. Examples of items of tests used in perceptual battery.
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Test 4, Necker Cube Test 5. Schroder Stair Figure

Test 6. Sanders Illusion

Test 7. Poggendorf Illusion

N /N

/7 N /7
Test 8. Maller-Lyer Illusion

Pig. 1 (con't). Examples of {tems used in perceptual battery.




O

Teat 9. Gottschaldt A

S

-

Test 10. Gottschaldt B

—Dn’!'ﬁlhl
NN UNERnR L

Test 14, Cancellation of Figures

Fig. 1 (con't). Examples of items in tests used in perceptual battery.
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Table 8

Communality Values for all Tests in all Conditiohs

W

Variable Normal Placebo Azropine Dexedrine Physos- Chlorpro-
tigmine magzine

1 397 824 879 526 735 307
2 782 818 924 87¢% 725 870
3 843 812 830 859 758 622
4 783 836 764 683 727 662
5 769 794 852 b1k 728 739
6 543 608 536 552 792 840
7 512 708 416 563 678 521
8 639 720 559 383 637 736
9 717 585 342 631 645 339
10 458 442 704 556 483 4k
11 554 717 337 731 666 713
12 491 537 L4ou 276 128 407
13 733 666 622 528 694 775
14 466 672 802 574 656 488
15 532 188 858 397 520 495
16 552 756 800 540 741 593
17 877 830 901 888 865 923
18 809 852 704 857 898 707

Note.-Deeimal places have been omitted,




Table §

Intercorrelations Between A1l Variables
for the Normal Condition

wari-
able

10

30 36
-15 13 36
~28 02 12 60
-21 25 -18 05 16
~-06 50 01 01 -06 50

00 31 4 -33 -7 34 29
-16 04 -20 25 L ) 04 ~11 00

10 -03 03 i1 41 B 12 -1 17 37
i1 o6 03 -02 64 52 12 03 <08 43 21

12 o7 00 00 36 16 19 -03 -25 -35 08 15

13 16 56 10 21 19 19 s 14 56 23 18 -13

14 -28 14 00 03 06 11 -20 01 41 02 -20 -23 17
15 04 -22 i8 2% -08 -28 -32 o4 20 32 -0 -32 -08 29
16 30 02 07 11 24 -24 13 .38 25 -18 26 -22 33 19 -ps
17 -07 81 08 23 28 48 42 11 11 -09 17 & 63 02 -38 2
18 08 35 76 b1 25 02 -13 10 04 01 14 02 22 19 16 26 30

OO NMAR SN

Note.-Decimal places have been omitted.

18




Table 10

Intercorrelations Between All ‘vAri.ables
for the Placebo Condition

Variable
Vari-
able . 2 3 & s € 1 8 9 10 11 12 13 14 15 16 17 18
1
2 4
3 38 -08
B &5 11 &2
5 36 23 16 719
6 05 16 -18 11 26
7 19 32 07 18 25 57
8 -48 -15 -15 -31 -89 02 -17
9 01 3% -27 09 17 -19 -5 o4
10 & 10 -07 22 14 28 -12 -36 25
11 0% -04 12 67 S8 28 24 -19 07 19
12 -01 -3 13 22 08 -02 -04 21 -61 03 20
13 -16 08 01 ~22 13 -22 -36 ~35 10 17 -20 -S1
1% -17 28 -19 -20 -06 -13 -26 05 30 -38 -18 -54 sg
15 05 10 -04 08 -06 -0 -18 10 25 09 23 -18 08 23
16 77 20 3% 53 s4 16 08 -52 07 25 11 06 -03 01 -11
1780 77 -0 11 16 38 38 10 16 23 -16 -05 -22 08 09 2%
18 47 06 80

33 25 17 48 -17 -43 -02 08 11 -13 -22 -19 48 21

Note.-Decimal places have been omitted.
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Intercorrelations Between all Variables
for the Atropine Condition

Table 11

Variable
vari-
able 1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1
2 ~19
3 43 36
4 =317 26 34
5 -3 20 20 78
6 -0} 4 03 22 -y
7 =16 g5 -37 -19 -20 44
8 -02 43 24 08 -29 26 11
s ~16 32 oS 20 36 -12 -02 12
16 -50 62 11 3 46 01 -0 23 1@
11 -20 08 3% 48 36 o8 01 552 106 -03
12 -42 27 oh 32 i4 12 -99 -10 08 14 32
13 -04 39 38 20 17 26 01 a0 3z 08 22 3
14 22 64 66 37 a8 11 03 20 48 22 23 06 54
15 03 81 19 28 o7 00 ~30 02 06 -07 28 26 40 10
1¢ 8} 03 38 ~23 ~17 -8 -26 -15 -13 -21 -23 -35 221 15 63
17 -33 89 12 22 21 21 i3 45 23 66 15 41 n 43 03 -909
18 19 as 72 43 37 5 08 22 05 33 27 08 43 58 -08 13 29

Note.-Decimal places have been omitted.
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Table 12

Intercorrelations Between All Variables
for the Physestigmine Condition

variable

vari-

able , 7 3 & 5 e 7 8 ¢ 10 11 12 13 1% 15 16 17 18

16

37 & 05
25 -25 56
05 -18 -39 -22 17
<10 &0 26 01 14 60
-23 37 30 -03 -7 17 29
=13 -l 37 13 16 -45 -27 09
16 20 20 -21 -19 -32 3 20 -1k -45
17 04 -18 6 63 14 20 08 05 -30
12066 11 -12 22 -06 18 00 -16 00 20 o3
13 -21 35 12 M 35 28 .28 <27 67 -an 16 02
14 02 29 33 47 39 35 13 2%  4a a3 37 o4 25
13 18 32 09 33 08 16 11 3% o7 o1 -04 00 04 28
16 68 27 00 48 34 -27 -11 -28 -67 o4 27 08 -14 10 -14
17 13 73 31 37 18 00 50 59 -06 o1 08 -06 ~37 54 45 23
18 =37 0 % -12 -20 -4 -18 15 43 -24  -32 01 18 42 -18 -20

WO RWnE WD

20

Note.-Decimal places have been omitted.
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Table 13

Intercorrelations Between all Variebles
for the Chlorpromazine Condition

Variable

Vari-

able

-02

22 22

a9 26 04

-08 09 -13 61

-08 32 -2 04 -09

-25 33 10 -4  -09 43
-02 23 -28 .01 -08 71 17

15 21 -13 3¢ 38 12 -16 -08

10 41 -19 .99 21 3 -25 -5 01 03
11 03 15 18 46 63 25 25 01 13 00

12 18 -10 -18 3 23 o602 o0 -12 23 00 28

13 16 7 26 27 -1 22 27 37 12 =21 -01 01

14 11 21 35 12 02 17 28 <19 11 -¥ 34 12 45

15 38 -19 00 21 11 -24 .28 13 37 31 -21 -2% 12 -02
16 &4 -23 .03 3 26 19 -20 15 -02 30 32 33 ~02 13 o9
17 -04 88 20 35 13 &2 46 27 27 w23 .12 70 2% -06 18
18 00 23 ¢y 35 04 10 16  -08 29 .38 % 08 28 4y 07 08 43

WA WA

Note.-Decimal places have been omitted.
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Table 14

Intercorrelations Between all Variables
for the Dexedrine Condition

W

Variable
Vari-
able 3 4 5 6 7 8 $ 10 11 12 13 14 15 16 17 18
1
2 -22
3 -0s5 31
4 -12 12 10
5 09 38 18 61
6 -34 16 -17 ~06 <06
7 -25 12 -2 -13 0% 46
8 -07 -18 -33 18 -3 43 21
9 28 20 45 25 33 03 -31 =31
10 -18 05 -16 -04 05 12 -25 11 31
11 08 32 a4 54 62 17 14 -28 3 -03
12 09 01 -21 3 15 16 04 06 07 07 31
13 46 28 06 31 16 36 12 - 25 -30 -03 -01
18 44 21 3B -04 26 -13 04 47 35 -3¢ a1 -16 32
15 -08 -26 10 19 -10 25 -19 37 14 32 02 ~17 <15 -12
16 32 1% 13 -04 17 -16 .22 ~59 38 -01 -09 -05 46 26 24
17 -33 80 18 18 22 33 05 09 k- 46 27 11 02 -05 09 o0
18 -1 17 79 34 35 09 -21 .32 32 -4 52 13 -12 23 10 -09 o9
Note.-Decimal places have been omitted.

68
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Table 15

Unrotated Principal Axes Psetor Solution
For the Normal Condition

50 00 R U

Factor
Variable I 1I IX1 v v Vi
1 -02 -10 -31 -20 ~34 kY4
2 65 -56 -21 01 00 12
3 3 -02 -78 ~38 14 06
) 62 45 4113 -33 27 08
L1 56 49 1 -12 00 ~22
] a2 -l 37 05 28 -18
7 30 ~58 19 08 11 16
8 ~02 -54 ~26 34 k¥ 17
9 42 43 13 57 00 11
10 26 43 02 08 32 3
11 52 as 26 -15 05 29
12 09 -08 29 -61 05 -12
13 69 -13 -06 39 ~19 21
14 0é 27 -18 {5 ~02 -39
18 -10 45 -38 25 30 14
16 28 25 -13 06 ~62 0s
17 76 ~BS 13 04 -17 -21
18 $3 i0 ~80 -21 05 -33

Note.-Decimsl places have been omitted.




Table 16

Unrotated Principal Axes Pactor Solution
for the Placebo Condition

Factor
Variable 1 1X 111 v v vI
1 76 «23 -03 -21 37 -11
2 36 ~88 43 ~07 a3 i9
3 48 31 -36 ~48 ~Q1 3s
4 76 06 ~27 34 -10 22
5 71 ~18 -22 - 32 -32 «05
é 25 09 s7 23 ~36 -18
7 486 20 54 ~11 -38 -09
8 -48 26 32 06 13 55
] ~08 ~50 -13 40 28 26
10 34 -12 02 32 as -30
11 &3 17 -19 57 -33 17
12 14 56 -02 26 34 14
13 -23 «50 ~40 -25 -34 -15
14 -30 -63 -11 -17 ~-27 27
15 -~10 -21 -12 23 -05 25
16 73 25 -27 -18 24 ~06
17 39 -38 68 -05 19 18
18 65 31 04 -84 -12 135

Note.~Decimal places have been omitted.




Tabl: 17

Unrotated Principal Axes Factor Solution
for the Atropine Condition

Factor
Variable I IX I1Y Iv v Vi
1 -26 -81 -36 03 02 15
2 79 15 -4 23 09 ~08
3 53 -70 05 -10 13 -15
4 65 «10 51 06 06 25
5 59 ~06 60 25 -28 0s
6 0s 20 -i§7 -i§7 23 09
7 ~07 36 -28 ~35 -15 24
8 09 35 -53 28 07 26
9 40 06 ~02 11 -28 30
10 60 a3 ] 38 -12 -22
11 40 ~09 82 -35 28 10
12 37 26 20 -22 36 -26
13 54 05 ~18 48 -27 -11
14 71 -33 -30 ~06 ~{6 3
15 08 -12 23 19 58 34
16 ~18 -73 -33 32 06 ~15
17 73 36 -38 19 20 -13
18 &4 -§2 -06 -25 -12 -17

Note.-Decimal places have been omitted.




Table 18

Unrotated Prineipal Axes Pactor Solution
for the Physostigmine Condition

Pactor
Variable h 4 I 111 v ' Vi
1 14 -38 LT -57 35 10
2 50 -53 -32 -20 -20 -10
3 by 38 -89 -34 18 17
B 69 ~30 33 ~06 09 08
5 54 -16 48 31 -23 -16
6 k46 -52 -0% 38 23 33
7 02 -60 -25 38 -18 28
8 26 -24 -60 28 12 -22
9 46 61 08 11 16 12
10 ~4i -42 ~-14 -27 -02 16
11 42 -28 50 1] -05 19
12 02 -11 10 -08 03 31
13 28 60 33 31 16 10
14 78 06 -08 14 00 15
15 31 ~28 -21 16 50 -18
16 32 -30 46 -56 -12 -03
17 60 -51 49 -03 ~03 -08
18 36 58 -33 -17 24 1]

Note.-Decimal plaeceés have been omitted,




Table 19

Unrotated Principal Axes Factor Solution
for the Chlorpromazine Condition

94

Pactor
Variable 1 I1 I11 v v Vi
1 03 39 -0 45 -37 ~16
2 -81 -11 0% 20 31 -24
3 -32 0S -67 14 -21 09
i -37 70 08 -02 15 -06
5 -12 68 20 -28 34 14
] 1Y -23 66 ~11 -29 24
7 -50 ~38 04 -32 -10 06
8 ~28 ~19 68 26 -26 15
9 -24 41 06 12 26 17
10 'Y 4o 21 31 06 -06
11 -i}) 48 0s -51 ~-14 16
12 -02 38 12 -31 -13 -37
13 -72 ~05 00 41 -07 -30
14 ~46 12 L3 ~-11 -21 -13
18 10 31 ~02 55 04 29
16 03 53 20 -02 -9 -17
17 -91 -08 10 15 25 03
18 -58 15 -l ~02 -20 34

Note.-Decimal places have been omitted.




Table 20

Unrotated Principal Axes Factor Solution
for the Dexedrine Condition

Factor
Variable 1 1I I1X 1v v Vi
1 14 -89 08 09 19 32
2 52 38 86 ~10 -30 ~22
3 66 06 -39 14 -49 -07
) 49 24 ~-14 -12 56 -19
5 65 18 04 -15 35 13
6 -19 57 15 ~13 ~06 338
7 -23 24 21 -57 -16 24
8 -63 40 ~06 07 02 13
9 60 02 oS 41 03 32
10 ~07 38 15 58 20 11
11 64 37 -17 -29 16 21
12 a9 17 04 -23 42 ~-11
13 &0 ] 33 -03 13 -19
14 50 -34 03 -17 -23 36
15 -11 29 -30 &40 10 19
16 38 Y 36 20 -02 0s
17 3 67 50 24 ~11 -12
18 63 24 -58 =05 -18 -19

Note.~Decimal places have been omitted.




Table 21

Pinal Transformation Matrix
for the Normal Condition

96

A B C D E P
1 49 08 30 10 (13 27
11 52 07 -05 30 -70 14
¢ ¢ 27 ~19 -79 -28 09 08
Iv -6 -13 -19 87 3 26
v 41 -84 41 15 09 -39
VI 50 48 -28 19 24 -82
Note.-Decimal places have been omitted.
Table 22
Matrix of Cosines of Reference Vectors
for the Rormal Condition
A B C b E F
A 1.00
B - 07 1.00
c - 08 - .28 1.00
D .23 - .07 .08 .99
B .07 - 03 .03 .19 1.00
r - .36 - .08 .03 .06 - .08 .00




Table 23

Pinagl Transformation Matrix
for the Placebo Condition

A B C D E F

I 41 -08 kL 29 38 -01
11 11 -63 ~05 -07 ~-63 ~-36
I11 ~40 ~18 84 -26 25 36
v -63 ~30 ~-19 68 03 06
v 27 ~69 -33 ~§1 63 16
VI 40 05 10 46 -02 84

Note.~Decimal places lave been omitted.

Table 24

Matrix of Cosines of Reference Vectors
for the Plaecebo Cendition

A B c b E F
A 1.00
B .00 1.00
C - .13 .16 .99
D - .15 .17 - .06 1.00
E .13 - .12 14 - .16 1.00
¥= .15 .08 .33 .29 .40 .99
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Table 25

FPinal Transformation Matrix
for the Atropine Condition

A B c D E F

I L7 -01 29 48 08 -05
1I 37 -82 ~-09 ~-23 -03 ~-14
I1I -33 -22 52 -04 23 -3%
Iv 35 41 57 -71 04 20
v 20 00 -54 -4 76 ~&7
Vi -15 ~33 16 41 60 77

Note.~Decimal places have been omitted

Table 26

Matrix of Cotines of Reference Vectors
for the Atropine Condition

A B c D E ¥
A 1.00
B .08 1.00
c .00 .14 1.00
4] - .33 - .22 ~- .12 .99
E - .02 - .19 - .14 .15 1.00
F .10 .02 .31 .26 .04 .99
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Table 27

Final Transformation Matrix
for the Physostigmine Condition

A B c D E F

I 65 14 30 20 13 02
11 14 -58 38 ~06 -08 -24
I11 46 -i6 -29 L) ~14 O<e
Iv 53 -17 ~10 -82 -17 33
v o4 -62 21 30 95 12
vI 26 ~14 79 -02 17 90

Note.-Decimal places have been cmitted.

Table 28

Matrix of Cosines of Reference Vectors
for the Physostigmine Condition

A B c D E F
A 1.00
B - .35 1.00
c .28 - .27 1.00
b - .10 - 18 04 1.00
E - .03 - .h6 .40 .39 1.00
4 R34 - .13 .61 - .22 .23 .99




Table 29

Final Transformation Matrix
for the Chlorpromazine Condition
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A B ¢ b E F
I -52 -23 -18 15 ~06 ~35
II 02 79 -20 41 31 05
11X 07 17 66 11 -02 31
v 40 ~43 03 72 24 -23
v 41 23 -49 17 -64 ~42
VI -63 03 51 50 -85 62
Note.-Decimal places have been omitted.
Table 30
Matrix of Cosines of Reference Vectors
for the Chlorpromazine Condition
A B C D E Fr
A 1.00
B .03 1.00
c ;o= .37 - .13 1.01
D - .02 01 A7 1.00
E .28 - .03 - '07 - .15 1.90
F - .51 .08 .23 - .02 14 1.00




Table 31

Final Trensformation Matrix
for the Dexedrine Condition
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A B ¢ D E F
I 53 42 19 06 3 25
11 06 -70 56 18 29 06
II1X -63 1) 67 -0l -21 08
v 27 32 -12 87 -38 -33
v -50 17 -38 18 78 00
Vi 07 12 -22 42 -08 81
Note.-Decimal places have been omitted.
Table 32
Matrix of Cosines of Reference Vectors
for the Dexedrine Condition
A B c D E P
A 1.01
B - 09 1.01
C - .15 - .15 1.00
D .24 .24 - .18 1.00
E - .17 - .15 - als - 013 1.00
4 .06 .10 - .03 .12 .17 1,01
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Table 33

Final Rotated Oblique Pactor Sclution
for the Normal Condition

e ey

Veriables A B G D E P
1 -09 54 03 -10 01 -26
2 03 11 35 -02 76 ~02
3 04 13 31 -03 02 ~18
4 72 -07 29 -04 -0l -02
L3 53 -0y -0% ~05 -10 40
6 05 ~40 ~02 -15 52 10
7 02 -08 -05 -08 67 -14
8 -14 -26 26 29 54 -~30
9 49 02 -14 65 17 24

10 6 ~09 07 a3 «02 ~23

11 67 13 -10 01 09 ~09

12 08 -07 -03 -é4 -11 -0l

13 26 27 s 40 84 17

14 -11 -17 16 45 -10 L9

15 26 -12 29 52 -25 ~16

16 00 60 ~10 11 -05 32

17 00 04 13 -12 70 40

18 02 ~Q1 78 01 01 30

Note.~Decimal places have been omitted.




Final Reotated Oblique Factor Solutlon

Table 34

for the Placebo Condition
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Variables A B c D E F
1 48 =11 15 -10 66 02
2 03 33 54 c7 69 56
3 33 00 -02 05 -13 02
4 26 -07 02 66 13 06
L1 o4 22 12 60 14 -10
6 il -01 62 14 -04 -03
7 -07 03 75 02 -06 -03
8 -08 ~26 0% 00 ~19 51
9 -12 05 ~-26 33 s 42

10 ~11 -31 ~Q7 03 &4 -13

11 -12 -04 00 X4 -19 -01

12 11 -66 ~15 11 ~08 ~02

13 02 71 ~24 -03 -09 «16

14 00 69 -01 10 07 36

15 ~08 14 ~-13 a1 03 25

16 54 03 ~-02 035 51 -0k

17 00 -02 69 -07 67 86

18 67 -01 39 -09 -03 -03

Note.~Decimal plsces have been omitied.




Table 35

Final Rotated Oblique Factor Solutien
for the Atropine Condition
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Yariables A B c D E 4
1 -23 71 -16 17 08 &
2 82 10 05 15 -02 o4
3 01 59 o4 42 07 -11
4 01 09 50 37 3 ~02
5 01 -01 78 16 01 ~-01
] 12 ~28 -63 33 10 00
7 -01 -i46 ~28 26 -07 23
8 58 ~-14 -12 -17 09 35
) 18 ~10 3s 26 -01 36

10 63 -0l 35 ~11 ~19 -10

11 -~23 -20 02 435 36 -26

12 15 -27 -17 10 17 -5l

13 05 -07 -06 59 -29 =01

14 28 20 13 61 14 37

15 o4 01 00 -02 72 ~-04

16 03 85 ~03 -19 -09 14

17 84 -10 -0k 06 04 -11

18 04 30 09 54 ~15 =08

Note.~-Decimal places have been omitted.
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Table 36

Final Rotated Oblique Pactor Solution
for the Physostigmine Conditien

s

Variasbles A B c D E 4
1 -07 -05 01 77 Ll 05
2 ~03 70 -06 10 -02 -0S
3 ~-01 -01 63 18 35 -0h4
L 87 o4 07 40 16 16
5 66 06 -2 01 -29 00
6 -10 01 ~-035 -33 20 56
7 08 47 00 -l -07 49
8 ~-0&4 36 ~01 -39 17 -053
9 82 ~Q6 &7 o4 13 03

10 ~51 28 -10 09 0é 14

11 70 -06 -02 02 -07 37

12 08 ~03 18 12 08 25

13 63 ~64 29 -~04 05 09

14 59 07 38 01 10 18

15 12 =01 -01 01 51 01

16 - 07 18 ~14 71 ~03 -13

17 06 64 06 -0k 15 03

18 ok 10 65 -13 -09 -01

Note.~Decimal places have been omitted.




Pinal Rotsted Oblique Factor Solution
for the Chlorpromazine Condition

Table 37
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Varigbles A B C D E P
1 1 -01 o1 33 57 -02
2 78 08 -0l -0h 02 ~09
3 03 -11 -24 00 16 57
4 30 69 -13 23 17 o1
5 03 82 ~-09 21 -17 -08
6 -04 03 82 -10 -05 11
7 05 -0l 26 ~45 -4 29
8 09 -15 75 17 08 -12
9 19 39 -03 36 -11 03

10 -02 18 -08 49 20 -37

11 ~14 71 14 -17 04 41

12 09 4 ~13 -26 37 -15

13 69 -10 o4 00 37 00

14 16 13 «20 -25 27 42

15 00 -03 06 69 01 02

16 -0% 3 17 06 58 01

17 62 1% 15 00 -12 15

18 ~03 15 0s 0s ~01 73

Note.-Decimal Places have been omitted.




Table 38

Pinal Rotated Oblique Factor Solution

for the Dexedrine Condtion
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Variables A B c D E F
1 ~-06 61 -k} 15 -04 27
2 05 09 86 ~16 -02 03
3 88 02 09 07 ~il 03
4 0h 01 -02 ~01 76 ~01
3 12 21 09 0s 58 34
6 -14 -42 % 12 0s 39
7 -29 ~36 b ) ~40 03 38
8 -25 -33 02 16 -10 ~04
9 &40 44 03 53 05 3

10 -05 01 13 64 -02 ~07

11 32 ~-10 14 -02 59 46

12 -24 -08 o3 ~-14 49 01

13 ~-11 62 03 ~13 06 ~-07

14 32 41 -0k -07 ~07 49

15 22 -21 -19 30 03 01

16 01 72 02 12 ~-18 08

17 02 -06 81 26 03 -03

18 78 -23 -02 ~05 29 -03

Note.-Decimal places have been omitted.




Means for All Variables
in the Six Conditions

Table 39
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Conditions

Variables Normal Placebo Atropine Dexedrine Physos- Chlor~
tigmine promagine
1 1.90 1.60 2.00 1.75 1.75 1.70
2 5,25 4.45 4,55 4,25 3.85% 4,15
3 2.70 2.80 2.10 2.45 2.35 2.35
B 32,70 29,55 30.30 28,90 27.75 30.55
5 38.10 34,60 34,75 39,00 35.40 34,20
6 12.30 12,00 12,35 13.05 12.30 12.05
7 11.60 11.90 12.05 12.15 12.15 12.55
8 10.55 10.60 10,40 11.00 11,20 10.90
9 4,35 4,65 4,50 4,60 4,58 4,75
10 5.45 5.60 5.35 5.95 5.70 5.35
11 24,15 24,35 24,60 25.05 27.80 23,65
12 11.00 10.90 10.80 10.80 10.65 11.10
13 103.45 101490 98.40 105.95 123,50 101.55
14, 97.65 109.85 109.80 102,80 106.35 105.10
15 7.00 6.75 6.65 7.10 6.70 6.85
16 91.90 92,55 89.00 86.90 86.45 92.70
17 147,60 164,80 158,20 165.10 169. ¢ 146.45
18 30,10 26.40 31.00 3C.85 31.45 33.95




109

Table 40

Standard Deviastions for All Variables
in the Six Conditions

B e e

Conditions
variables Normal Placebo Atropine Dexedrine  Physostig- Chlorpro-
mine mazine
1 1.02 1.39 1.38 0.79 1.29 1.13
2 2,29 1.85 2.60 2.63 2,35 2,28
3 0.92 0.83 0.72 0.94 0.88 0.88
4 19.2% 16,58 19.59 14,46 14,66 17,86
5 22,10 18,10 20,30 24,83 20.18 20,48
6 3,06 482 4,77 4,06 4,35 5.49
7 3.56 2,90 3.78 3.44 4,80 3.02
8 2,16 2,37 1.76 1.86 2.31 1.80
9 1.66 1.27 1.43 1.19 1,32 1.34
10 1.85 1.54 1.68 1.23 1.13 1.60
11 12,28 14,99 14,58 14,31 16,21 14,52
12 2,27 2,67 2,28 2.19 2,32 2.47
13 66,39 61.44 72.29 82.54 99.62 94, 20
14 25,04 28,30 29.09 32.34 24,53 30.55
15 1,26 1.52 1.42 1.21 1.34 1.50
16 26,16 38,27 24,36 25,40 36.04 21.61
17 63.82 42,64 82,82 56,68 59.82 68,17

18 21.42 20,88 17.78 21.67 21.04 14.96
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