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PROBLIM 

Within the past two decades, one area of psychological research 

wbich has undergone tremendous growth is tbe 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 problema. 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 claim 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 some 

answers to some faitly pertinent problema. Por example. the great 

bulk of studies seeking to determine the behaYioral effects of druis 

employ either animals or clinical patients aa subjects. There is no 

doubt that the primary purpose of drug research is to objectively and 

scientifically determine the effects of pharmacological agents upon 

human behavior and experience. However. it seems to this experimenter, 

that when it comes to a.aeaaing drug effecta on psychological phenomena, 

the value of animal studies is somewhat questionable. Of course, in 

the early ata,ges of research on a particular drug, there can be no 

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

I 
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But when the research has progressed to the level of questioning the 

drug's effects on learning, retention, perception, etc., it would seem 

that generaliaations from animal behavior to human behavier must neces-

sarl1y be rather cautious. 

By the same token, it would aeem that one would first want to know 

how a given drug affects performance in a normal person before deter-

mining ita effects on those who deviate from the normal. This proced-

ure, first studying the normal, and then the abnorDlal, aeeme to be quite 

standard 1n practically all other areas of study, with the exception of 

drug researeh. It h posaible that a lack of knowledge regarding the 

behavior of normals may lead to quite falae impresaions .f a given drug'a 

effecta. 'or example, a researcher finds that a certain drug does not 

have any effect on achiaophrenica' ability to perform a particular task. 

Conaequently, he concludes that this drug does not have any effect on 

this ability; however, it may be that thia ability in normala is affected 

quite seriously. Therefore, the drug does have aome effect on this 

ability. such that in sehizophrenica, the ability ia not impaired, while 

in normala, it ia. While thia example ia admittedly an oversimplification, 

it does highUlht the importance of first knowing the effects of a drug 

on normal behavior. Furthermore. many of the chemicala currently under-

loing investigation are already being administered therapeutically to 

persons who are normal. at least to the extent that they are not hoapi--
taliaed, or who deviate from the normal in only a minor way. 



3 

With these points in mind, it is now po.sible 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 pereeptual pheuCIIIlenon has been selected to det"'rmLle if a giw~n 

pharmacological agent has any effect upon it. The us. of a single mea­

sure certainly limits the amount of information deterained about the 

agent' 8 effect on percepti.on. The present study selected a rather com­

prehensive range of percept •• l p~cmena for investigation. 

The seleetion of the material used in this study was deterained 

to a certain extent by the methodological approach empleyed. It was 

felt that the factor analytic .. tho4 lends itself particularly effectively 

to the investilation of effects of drug. on human performance. The use 

of a single test and measuring performaace before and after administra­

tion of a drul, may show no differenee between the two scores. Yet, ia 

it ,.saible that the real effecta of the draa' are o~eure4 when a aiaale 

tetal acore 1a takaR aa ttle _aaure of perf ..... nce. l'erferman.ce 1n ene 

abUby in .. lv" in the total acore .. ,. ... eallaae .. by the drUl a. 

perforunce in another ab111t,. .. ,. be correap0n41aa1y cleerea.e.. In 

tM. inetanee, tile total Kor. would r ... 1n ttle .a .. anc:1 the cenclusion 
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drawn that th~ drug had no effect, when in reality, this was hot the case. 

The iactor analytic approach to the st.udy of drug effects makes it pos­

sible to detect changes in performance which would not he apparent using 

other methods of analysis. Trout_" Byaenck (1961) believe that tt •••• 

the only approach to drug studies which can give us psychologically 

1m sningful information is the factorial or dimensional approach" (p.'39). 

They even go so far as to suggest that all previous drUS research 118 only 

suggestive and conclusions based on it, can be at test. only tentative. 

In his studies ef the Primary Mental Abilities (1938) Thurstone 

(If. scovered a factor which he named the Perceptual Pact or • 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 teata which identified them. These fac­

tors are: perceptual closure, flexibility of closure, apee~ of per­

ceptual closure, rate of alteBnation. and perceptual illusions. These 

factors were chosen because it was felt that they represented percept­

ual phenomena which IIlilht be 8use.epU.ble to the actions of the drugs. 

It was hypothesized that ib a drug-fwee situatio", these factors would 

provide a clear tactorial structure of perception which could then be 
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compared with the factorial structures obtained when the subjects were 

under the influence of certain basic pharmacological agents. 

The agents used in this study were selected on the basis of the 

anatomieal locus of their activity in the nervous system. Two choliner­

gie and two adrenergic drugs were chosen for investigation. The two 

cholinergic drugs wet'", atropine sulfate (a cholinergic blocker) and 

physost.igmine salicylate (8 cholinergic stimulant); the two adrenergic 

drugs were chlorpromazine hydrochloride (an adrenergic blocker) dhd 

dcxedrine (an adrener*1c stimulant). Functionally. these agents may 

be classified as two stimulants (atropine sulfate and dexedrine) and 

two depressants (phya08tigmi~e salicylate and chlorpromasine). 

A brief description of the nature and function of each of these 

four agents is necessary in order to be able to interpret ani evaluate 

their effects. The following information is taken from two current 

textbooks of pharmacology (Goodman, li65j Musser & Bird, 1962). 

Atropine Sulfate is a cholinergic blOCking agent, depressing the 

action of the parasympathetic nervous system. It inhibits the actions 

of acetylcholine en thoae structures £nnervated by postganglionic 

cholinergic JJerves 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 
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system stimulation, the medulla and also higher cerebral centers being 

stimulated. The typical effects of a 0.5 mg d08e are a alight cardiac 

slewine, 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. 

Phyaoatiamine aalicylate (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 ending8, the result ia continuous stimulation 

of cholinergic fiber.. As a ,roup, anticholinesterase. are better 

known for their toxic qualities; namely, for use as insecticides as 

well aa in the area of chemical warfare (th~ so-called "nente,·ga." 

ia an anticholinesterase). Nevertheless, scme do have therapeutic 

applications, such as in the treatment of glaucoma and myasthenia 

gravis. The main effects of a low dose of physostigmine are constric­

tion of the pupil, spasm of accoaodation, enhancement of gastric con­

traction., increased secretion of acid gastric juice, and increased 

glandular secretiona. 
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Chlorpromazine hydrochloride, an adrenergic blockina 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 vasodilation of the blood ves­

sels and lowering of the blood pressure. This action on the hypo­

thalamus also causes a lowering of body temperatur~ and the basal 

metabolic rate. The usual dosale is 25 mg four times a day or 10 mg 

to 1 Om datly. 

Dexedrine sulfate is a stimulant of the sympathetic nervous system, 

hevinl 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 clinical dole is 5 WI twice a day. 

Being aware of the nature and characteristics of the pharmacologicsl 

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 theae 

agenta. As mentioned previously, testa ~resentinl 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 againat aome distraction. The subject 

must be able to form closure out of ~terial which haa an unorganized 

presentation. Ueing material identical or similar to that used by 
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Thurstone, the existence of this factor has been verified by several 

other experimenters (Baer, 1964; BotEum. 1951; Mooney, 1954; Roff, 1952). 

The factor of flexibility of closure is concerned with the manipulation 

of two confilurations which the subject must deal with simultaneously 

or successively. The subject'. ability to do well in the testa which 

identify this factor depends on his flexibility in manipulating several 

more or less irrelevant or conflicting lestalt8. This factor has also 

been identified by experimenters employing the same type of material 88 

did Thurstone (Baer, 1964; Bot aum , 1951; loff, 1952). Using different 

test., iimoldi (1948) extracted a factor which he described as being 

very similar to this factor of Thurstone's. Prom. his batte", of 70 

tests, Roff (1952) alao extracted a factor wllf.ch he termed "objectivity 

of perception." Tbe t~sts identifying thls factor were all illusions 

involving ,eometric desians. There is little doubt that this factor 

18 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 b,y Thur.toneand one very similar to it. 

In spite of the fact that most of the studies in the literature deal 

with drul effects on only a few perceptual tests, it might be ,ppropriate 

here to mention some of those which pertain directly to the present study. 

The amphetamines (of which dexedrine is one) seem to be the .at com­

monly used agents in studies dealing with perception and normal subjects. 

Studies utilizinl atropine sulfate or physostisaine and normal subjects 
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are particularly ... ,er; the .ff.ct of chlorproaaa1De on the p.rc.ption 

of clinical pati.nta rather than normal. • .... to be the rule with tbe 

.. jority of atudie •• 

Performance in teat. of perceptu.l epeed i. enhanced when normal 

.ubject. have bee. adalaiat.red aapb.ta.1ae (Carl • Turn.r, 1939; 

Kl .... i.r • Kleeaeier. 1941). Naah (1962) used three teats wbieh 

aleo appeared. in the pr .... t battery: IWtilated wordl, Qe.ta1t c __ 

pl.tioa. an4 ccme .. 1ed filv.s. a. fOUlUl tllat .ubjects who .... taken 

.exe.rine had a eilDifieently bett.r p.rformanc. on the Gestalt e~ 

pletioa teat INt no cunae oeeuned on the oth.r two t.sta. 1.'b1l 18 

later •• ti. beca .. e llotll tbe o.sta1t cspletiOll teat and the _tilateet 

word. t •• t have bee. fOUBd to be hlpl,. 10 .. ed in tbe .... factor. OM 

would expect that aexedrta. would effect perfer1llnce ia both of the •• 

t •• t. in the .... wa,. aaa yet 1t app.ared that enly oa. of the t •• t. 

was aff.cted. 

Other researcher. (Carl • Turner. 1939; I.e"'a • Cs.... 1951) 

have fOWld that .,11.t_1 .. improves p.rforll8BC.· on 4i,it. Borward but 

causes little chanl. in the .ilita backwards t •• t (the latt.r 18 iacluded 

in tbe pr.s.nt battet')'). Ala.., (1962) discovered that • lreat.r a_ber 

of ,ilur. r.v.rsals occur und.r amph.t .. ine than uo4er a placebo. Oth.r 

stodi.. which baY. a dir.ct bearina en the int.rpretation of tbe resu1tl 

obtain.d 1n the present iav.stilation will be ..atione. later in the 

appropriate sectloa. 
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In conclusion. it _, be stated that the specific aim of tllis invu­

tilation was to determine w~.t perceptual chana.s, if any, occur when a 

per.on is UDder the influence of certain phanuacolOlical a,ent.. hrther­

JIOre. tb.ree .eeMary hypothese. were formulate4: 

1) The factorial structures obtained fr .. the no-cap.ule aDd 

place~ cGD4itiona woulj be similar t. each other a. well as 

to Thur.tone'. structure. 

2) The factorial .truetgre. obtain" fr_ the two •• n4itiona in 

wlUlth a .tiaulant was useel (atropine ancl jexe4ri.ne) waul. 'be 

similar to each other. 

S) The factorial strgctures obtained from the two coD4'ti0D8 in 

which • 4.pre •• ant wa. uae4 (phy.eaticm1ae and chlorpromaaine) 

would be .1milar to each other. 



MmtOD 

subject a 

A total of twenty aubjeot., ten ule alUt ten feu1e, were atu4ie4. 

The,. were between the ale. of 21 aa4 31 and ba4 no history of psychiatric 

anel/or eUnical 41aturNnces. The lI1n1mUll educational level was aenior 

year in eolle,e. Before beinc aecepte4 a8 a lubject, each perlOn wbo 

volunteered to partieip •• _ in the stu4y underwent a phyaleal exall1na­

tion by a phyaician. This waa done in ONU to preclu4e the p .. albiUty 

of an7 untoward effects of the pharmacololieal Menta due to lome phy­

sical oondition on tbe part of the eu.bjeet. POI' actina aa a aubject in 

tMe reaearch aa well al other teatiag whleh waa done du.rinc the ._ 

seaatona, each peraon waa remunerate4 at the completion of the teatiDC. 

Thia reaeareh was part of a laraer project aupported by tbe Paychiatric 

Trainilll and Rel.arch Authority of the State of Illinoia. 

Iutr .. nt. 

A rather coaplete de.cription of each teat used in the Nttery i. 

,iven below. Wbare appropriate, an exa~le of certain te.ta appear. in 

the Appen41x (PL,ure 1). TIle nU1lber of each teat r ... in. con.tant 

thrOUlhout the paper aDd also reflect. the or4er 1n which the teat. were 

admtni.tsred. Teat. 1 t~UIh 13 are e •• ential1y the .... teata u •• 4 by 

Thuratone in taia factorial atu4y of perception (1944). The form, act­

ministration, aDd leorin, of ttaeae testa were taken 4irectly fr .. hia 

atwty. 

11 
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In .a raueh 418 the deaip of th.1a experiment required that each test 

in the battery be administered .ix ti ... to every subject, it wa. nec •• -

8Qry to adapt some of tbc teata (Testa 1, 2. 1. P aDd 10). It was felt 

that it the II.. iteu .. ld", up tl1E:ae teata were preeented .be ti.a. 

uny effeeta due to tile an •• ailbt be obscured, in apite of the counter­

bdanebl, d.sip. Therefore, it waa deeided to create aix parallel fora. 

of tus~ teat. by eelectiDi all of tbe.: ite_ 'Iud by TburatOBe aDd a •• taa-

1na tllea tJ thf: varlou8 foras ia .uck a way tbAt each fona coatala4 the 

e .. nUliber of eaay aad 4l.tfleult 1t_. Because tti. proce4un .1l000teaed 

tb.e teata, ... new 1teu were co.atru.ete4 '" the ezpel"i .... ter. avery 

effort waa .... to create it ... wb1cb. were.miler 1.a coatent aDd diffi-

cult,. to 'J."hur.tou'a. 'l'ke it ... wen then t •• ted a. to tMir 41fflcualty 

bf aamtaiaterina tbeD lB41viduall,. to a ... 11 number of subjects and 

reeonUna tlte t1M "qui,... to arri" at the correet anaver. OR tbe blada 

of thia index of difficulty. tu it ... were ••• lpe4 to tlle .bc: fonus. 

It should be .eted that evea with tile .ckUtloa of tMa. DeW it_. 
with the e •• ,tl_ of Te.t 2, tile _jerity of the ite .... kl. up the 

t •• t. an taua 11'_ Tlwr.toae, OI\\y OM or two new 1t ... beiDi iaeluded 

1 •• aeh font. In the c •••• f Te.t 2, efta "CUP mot. of the. it ... an 

newly conetructed. the nature .f tile teat ia sueh tbat 1t wa. not a d1f­

ficult utter t. ".vb. 1te •• 1.Uar to th .. e used bJ Tb.uratOM. There­

fare, 1t was felt tbat tbe add it i_ of tllaa. DeW ite .. weuld not affect 

the factorial ide.tity .f tbe tests. 



13 

Tests 14 and IS, while not u3ed by Thurstone. were included because 

they have been found to be highly loaded in one of the factor. under in­

vestigation 1n this study (Rimoldi, 1'48). 

Teat 1. Street Ge.t.lt C!!pletion. Bach of the .ix forma of thts 

test contains six iteJlllB. Each :Ltem toos1sted of a drawina of a famiUar 

object in which parts were miasiftl. IR adapting the te.t for this ex· 

periaent a photocr.ph was made of each picture. The ali4es were pro­

jected on a ~ite wall about 15 feet in front of the subject. and the 

aver.ge height of the pictures was about ten inches. The subject was 

s.ated tilt a table in front of a tape recorder. A a_pl,e picture was al­

way. prqjected fint, and tlte experimenter said: "In this test you. will 

be asked to naa. into the microphone as quickly 88 you ean the object • 

• hown on tu sereen. That 1s a .aUboat on the acreen now. Not all of 

the projeetiona wUI be 80 clear as thi, one. Many will have aore parta 

ai •• lns. You are allowed to CUes. a ... ny times aa you wish in this 

test, but always guess into the aicr.phone. wrong guesses will not count 

a,ainst you. The teat begin. on the next frame. tf The aaxi.aua time tile 

slL1e was pre.ented was thlrty second.. The experimenter kept a record 

of all of the subject t
, answers as well al ~e respons. tim. for eaeh 

answer. The score for th1s test was the total naber of iteu to which 

a correct reaponae was liven in .. thr.e seeoD4s or Ie .. after each pre­

aentation. 
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Test 2. Mutilated Words. This teat is very similar to the one de­

scribed above except that each item consists of a word in which parta of 

the letters have been blocked out or erased. lach form of the teat con­

sisted of one prsctice word plus twelve test words. The material was 

presented in the .ame fashion a. Test 1. The instructions were: "On 

each fralle you will see a word. Parts of the word have been erased. 

See hew quickly you can pronounce it." (The practice word was then 

projected). "AU the words uled in this test are ordinary word. and. 

were orilinaUy ude frca lower caee letter.. The teat belins on tl\e 

next fra.. Proaounce each word as prOllpt1y a. you can into the aic-

ro phone. Do not hea itate to lue ••• " The exposure time wa. thirty 

.econds and s record waa kept of aU anawera and their ti.s. The 

score waa the total number oftteas to which a correct respon.e was 

liven in three seconds or les. after each presentation. 

Teat 3. Dotted ()ltlinea. Bach of the four test ite_ conaisted of 

several dots which repreaented either s capital letter or a number. The 

preaentation of this teet waa identical to Testa I and 2. A practice 

itea was first projected and the instructions were: "In this teat you 

wi 11 be ahawn a number of dots as shown. by the example on the screen. 

You are te us. all of tl\e dots shown in ukina either a capital letter 

or a sinale digit. 3ust a. soon as you recosniee the figure on the 

Icreen, you are to pronounce it into the microphone. You are allowed 
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to guess as IUny times aa you wiah. Wrong gue.les will not count against 

you. 11\8 teat belins on the next Ira ... rt Babh i tea was presented thirty 

seeonda and a record was kept of all answera and their t1.... The aeore 

was the total nwaber of itema to which a correct re.ponse waa given in 

three .econds or Ie.. after each presentation. 

Test". Meeker Cube. The drawinl of tbe Neaker Cube was made on 

white cardboard 17 by 22 inches. The 8ide8 of the large aquare. _a.ured 

8 inehes aDd 8 fixat10n point waa provided 1ft tbe aiddle of the drawinl. 

The fiaure was mounted about 15 feet in front of the lubj eet at a height 

.lightly above hi. eye.. The expert_ater asked the subject tOGconeen­

trate his attention on the dot in tbe center aad to describe what be 

saw. If he did not experience tbe change in .patial relations. be was 

eneouraaed to;diseover the two perlpeetives. After he reported that he 

had seen the shift in the cube he waa told to reat hi. eyes for a ainute. 

He waa then liven a manual counter and the followinc inatructions: "Con­

tinue look,ina at the figure and presa the counter every time there is • 

chance in ph •• e or per.peetive. Jut take a passive attitude. Don't 

foree the.e chanaea - juat allow them to e_ naturally." Two expoaures 

of one ainute eaeh were u.ed, with a one minute reat period between tbe 

two exposures. The t imina was begun at tl\e firat eba nge. Tbe aeore vaa 

tbe total number of alternations durina the two .inutes. 



16 

Test 5. Schroder Stair Pilure. The figure of the Itaircase was 

drawn on white cardboard 25 by 33 inches. Thp hei Iht of the staircase 

waB 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 for 

this test were the same as for the Necker Cube. 

Test 6. Sander a Parallel!Jram. This test w:.'.s one of the three U­

lusions used in the battery. There were fifteen d1fferent drawinas of the 

filure, each one on a separate card measuring 1 by 10; inches. Each'i\of 

the fifteen drawings was represented ~ice fa the carda that were shown 

to the subject. The thirty cards were presented in random order and the 

subject was instructed to tell whether the diagonal l1ne on the tight 

was lOftIer or shorter than the diagonal line 011 the left. The score was 

the number of times the SUbject rep~rted that the right diagonal was 

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

Teat 1. POIIelUiorf Illusion. Tb.ere were twenty-three different 

drawings of this illusion, each on a card measuring 7 by 11 inches. The 

csrda were presented to the subject in ran40m order and he was asked to 

report whether the line on' the right was too high or too low. it it is 

regarded a8 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. 

Por this te8t, a hiah score represented a hilh amount of illusion. 
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Teat 8. Muller-Lyer Ill.ion. Ten different figures, each used 

twice, were drawn on cards measuring 1 by lOt inches. The twenty cards 

were pre,ented 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 acore Wt118 the 

number of times the right-hand section was reported as being longer. A 

low score repres.nted a high a.ount of illusion. 

Test 9. Gottschaldt A. In this test a aimple figure and a complex 

filure were presented to the aubject. The task was to find the 8imple 

filure embedded in the more ccaplex one and then mark it. '11u'tre were six 

it .. s in each teat. The subject was liven a set of instructions and two 

sample problema. After it had been detendned that he understood the in­

structions, he was told to belin the teat proper. The score was the total 

number of items .ucce •• fully completed within 15 aeconds. 

Test 10. Oottschaldt B. The task in thia test i8 e88entially the 

same as 1n Teat 9, except that both the filures and the directions are 

more complex and therefore, the te.t is believed to be more difficult. 

There are two parta to the teat. In the fir8t part. the subject is pre­

sented with a simple filure which he ia to find embedded in both of the 

two adjacent complex £ilures. In the aecond part, he is shown two simple 
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figures •. Next to theae are two complex figures, each of which contains one 

of the simple fiigur.s. 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 adadnistered to insure that the subject 

understood the task. Bacb test consisted of eight ite.a. The acate was 

the total number auccessfully completed within lOS seconds. 

Teat 11. Retinal Ilivalry Reveraal.. .An ordinary etereNcope. with 

a blue field for the left eye and a yellow field for the right eye, waa 

used tor thia teat. Tae subject waa instructed to discover the fluctuating 

color dominance. lie was then given a rest period of one llinute. The hand 

counter was then liven to him with the followi.ng instructions: ''Hold the 

stereoscope steady and press the counter each time you experience a change 

in color dominance. Just take a pa •• ive attitude. Don't force thes. 

chanlesT just allow thea to come naturally." TWo exposures of one minute 

each were given with a one minute rest period between thea. The timing 

was belu.n at the firat euqe. The score was the total number of alter­

nations lurinl the two minutea. 

Teat 12. Shape Constancy. Por thia teat the subject waa aeated 

behind a vertical screen with a 3/4 by St inch slit in it. Oft to the 

subject's side was a large cardDoard on wN£h were drawn 16 numbered dia­

IIOnelS. They were ordered in the vertical dimension trOll a six inch 

square (Ill) down to a diamond whose heia"c was only i ineh (1116). 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 

horizontally, 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 looking 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. Look 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, Itl am going to give you another picture 

and a list of the objects which are hidden somewhere in it. Find them as 

rapidly as you can and show me each time 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 ~ Magazine. 
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Test 14. Cancellation of ligures. 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 8S in the example. You 

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

The score was the total num.ber 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 I, 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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Drugs 

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

as follows:* 

1. Atropine Sulfate -- .S 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 lefore the commencement of 

testing and each session lasted no longer than five hours. This wae 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 physi.ological 

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 a8 consultants for this study. They offered advice both as to the 
optimum dose to employ 8S well as to the duration of the drugs' actions. 



22 

Facilities 

All of the testing was conducted at the facilities of the Department 

of Medicine, Striteh School of Medicine, Hines, Illinois. The purpose of 

this was 80 that it was possible for a medical doctor to be on the premises 

for the entire duration of the testing session. 

Procedure 

For each subject there was a total of six testing sessions, one for 

each of the four drugs, a placebo condition, and a nor.al (no c~psule a4-

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 forma was presented in a systematic randomized f.shion. That is, 

each condition was presented approximately three times in the first session, 

three t~ea 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 first ses.ion. three times 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 timea in the 

aecond order, etc. The net result was that each condition and each bat­

tery was presented approximately the a.me number of times in the various 

orders. This design was necessary to prevent the obscuring of the effect a 
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due to the drul., by the effects of practice and leaminl. 

The administration of the capsules was done in a double blind fashion, 

neither the experimenter ftor 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 testina of all subjects, the 

identity of the agents was told to those subjects who wished to know what 

drUC8 had been employed. 



RESULTS 

After the entire testing had been completed, all of the data 

was organized according to condition. The intercorreiations of the 

eighteen measures were performed for each condition 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 

order 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, so 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 

24 



25 

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 8S 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 a 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 1n a column, as suggested by Thurstone (1960). 

Therefore, the six factor analyses were then computed by using the maximum 

c~rrelation in the diagonal. The computer was pragrammed to continue 

factoring until all of the variance had been extracted. The residual 

matrices were examined and it was found that the communality estimates 

and the factor solutions 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 obtaifted. 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 rotation. The structures were examined and 

compared with the graphical rotations and it was found that they were 

quite similar. However, it was determin€,d 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 communalities 

for each of the tests in all six conditions. These are presented so that 

the reader may have some idea-of the reliability of each of the tests. 

It should be noted that the communality is always less than the reliability 

of a test t and therefore, the true reliability of each test is higher than 

the given communality value. In other words. the values in Table 8 rep­

resent the IOlOer limit of the reliabi litieE of the various tests. 

A description and interpretation of the factor structures obtained 

in each of the six conditions will now be presented. In order to simplify 

th~ presentation of the results, only the factor loadings ~8ving an absolute 

value greater than .30 will be included in this section. Other relevant 

tables will be found tn the Appendix. Tables 9 to 14 contain the inter­

correlations of the eighteen measures 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 conditions. The final ob-
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lique rotated factor matrices for all conditions are presented in Tables 

33 to 38. In all of the above cases, the order for each set of tables 

follows 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-

dition. is purely arbitrary and in no way affects the interpretation of 

the structure or its comparison with the other structures. 

Pactor A 

Tests 

4. Necker Cube 
11. Retinal Rivalry Reversals 
10. Gottschaldt B 
5. Schroder Stair Pigure 
9. Gottschaldt A 

Loading. 

.72 

.67 

.64 

.53 

.49 

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 the 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 
J 

three tests. Therefore, it does not seem unlikely that a person who ex-

periences a large number of reversals would also perform better on the 

Gottschaldt Figures tests. This hypothesis of a positive relationship 

between reversible perspective and embedded figures was recently tested 

(NewbiggLns, 1964). It was found that persons who made fewer reversals 

took a longer period of time to find embedded figures while those who 

experienced a large number of reversals took a shorter period of time. 

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

factor. 

Factor B 

Tests 

16. Street Gestalt (time) 
1. Street Gestalt 
6. Sanders Illusion 

Loadings 

.60 

.54 
-.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. 



Faetor C 

Tests 

3. Dotted Outlines 
18. Dotted Outlines (time) 

Loadings 

.81 

.78 
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Factor C is the only doublet factor obtained in the normal condition. 

Since both the measures found in this factor represent two methods of 

scoring the same test, the factor may be considered a specific. Since no 

other tests in the battery have any significant loading on this factor, 

it is difficult to determine its meaning. 

Factor D 

Tests Loadings 

9. Gottschaldt A .65 
12. Shape Constancy -.64 
IS. Digits Backward .52 
14. Cancellation of Figures .45 
13. Hidden Pictures .40 
10. Gottschaldt B .33 

This faetor is apparently that described as flexibility of closure 

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

9, 13 and 10, the subject must suppress one configuration and discover 

another. In 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 mani.pulating gestalts or configurations. In Thurstone's 

study (1944) the Gottscha1dt 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 factor referred to in this study as the flexibility of closure 

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

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 factor ,. 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 I, 2 and 3 had sisnl­

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 thia 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~r this discrepancy, it might be 

worthwhile to review briefly the instructions given to the subjects. They 

were to seie.ct the diamond which most nearly resembled the apparent shape 

of the cardboard. The size of the number given reflects the extent to 
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which tbe subject was making a sensory judgment or an object judgment. If 

he answered "number one," wIlich was the perfect square, he was IUking a 

purely object judgme~t. The number 16 was the diamond which indicated a 

purely lensory judgment. Beeaule of the educational background and ez-

perience of the subjects, plus the fact that many Were familiar with the 

concept of constancy, it .eems reasonable to assume that the majority of 

the subjects were making a senlory judgment. The other test. in this fac-

tor dem2nd that the person be object oriented. Therefore, the one test 

which requires that the person not be object criented will be negatively 

related to the others. 

Pactor E 

Teats 

2. Mutilated Words 
17. Mutilated Words (time) 
7. Poggelldorf Illusion 

13. Hidden Pictures 
8. Muller-Lyer Illusion 
6. Sanders Illusion 

Load in,s 

.76 

.70 

.67 

.64 

.54 

.52 

The presence of the three illusions in this factor indicates that it 

corresponds to Thurstone'. perceptual illusion factor. That the MUtilated 

Words test and Hidden Pictures also identify the factor requires some ex-

planation. It would seem that thOle persons who experience a relatively 

low amount of illusion perform better both on the Mutilated WOrds Test 

and the Hidden Pictures Test. (It sust 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 i. verbal in nature. There­

fore, it would leea that a person who perceives a great deal of illusion 

in the geometric figures takes a longer period of time before he i8 able 

to form closure on incomplete words. Perhaps these subjects are too in­

fluenced by the poe it ion 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 woeld have difficulty in com­

bining the parta 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 worda, 

tho.e per.ons who experience a relatively amall 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 P~ctures Test in this factor points to 

the fact that the ability to find the hidden objeets is related to per­

ceiving a emaIl amount of illusion. 



Factor 11' 

Tests 

14. Cancellation of Pigures 
5. Schroder Stair Figure 

17. Mutilated Words (time) 
16. Street Gestalt (time) 
18. Dotted Outlines (time) 
8. Muller-Lyer Illusion 

Loadings 

.49 

.40 

.40 

.32 
dO 

-.30 

·33 

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 unrelated 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 speed 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 Pigure and the Muller-Lyer Illusion. 

Since the loadings of this factor are low, it may be that this is simply 

a residual factor. 

It can be seen that the factor structure obtained in the normal 

condition is similar but not identical to the structure obtained by Thurstone 

However, because 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 in~rmg of their 

relationship to the normal condition. ~ '1'0 '-l'l \ 5 To vt/ t--~ 
~" LOYOLA \5\ 
\ UNIVERSITY J 
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Placebo Condition 

Six 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 te~d 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). 



Table 1 

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

Normal 
Condition 

A 

B 

C 

D 

E 

F 

A 

.04 

.60 

.66 

.10 

-.14 

.08 

Placebo Condition 

B C D 

.01 -.08 .85 

.13 -.15 -.10 

.10 .28 .05 

.54 -.2S .17 

.24 .69 .00 

.51 .16 .15 

35 

E F 

.23 .02 

.46 -.13 

.08 .32 

.17 .36 

.33 .51 

.26 .19 
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The identity of each of the factors obtained inthe Placebo condition 

will now be presented. Reference will be made to congruent factors as 

indicated in Table I in the appropriate places. 

Pactor A 

Tests 

3. Dotted Outlines 
18. Dotted Outlift.s (time) 
16. Street Gestalt (time) 
1. Street Gestalt 
6. Sanders Illusion 

Loadings 

.83 

.61 

.54 

.48 
-.44 

As indicated in Table I, 'actor A is congruent with both Paetor B 

and 'actor C of the Normal condition. What exiated as a doublet in the 

Normal condition (the two dotte4 Outlines measures) 18 found with taree 

other tests (16, 1 and 6) in the Placebo condition. Reference to the 

cosine matr1x* (Table 22 of the Appendix) indicates that even in tae 

Normal condition, there is a positive relationship between Factor B 

and 'actor C. Therefore, the fact that they .hould combine into one 

factor 1n the Placi:bo condition 18 not too .urprl8ing. 

* A negative COline for the reference axes of two hyperplanes .how. a 
positive relationship for the hyperplanes involve-d, and vice-versa. 



Factor B 

Tests -
13. Hidden Pictures 
14. Cancellation of Figures 
12. Shape Constancy 
2. Mutilated Words 

Loadings 

.71 

.69 
-.66 

.33 
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This factor corresponds to the flexibility of closure factor. Tests 

13, 14 and 12 are highly loaded in this factor as well as in the flexi-

bility factor of the Normal condition. However, three other tests which 

appear in this factor in the No~al condition have insignificant loadings 

in Factor B. accounting for the lower coefficient of congruence. As was 

apparent in the No~al condition, the factor is bipolar, 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 I, Factor B is also somewhat 

similar to Factor F of the No~al condition. Test 14 is the only test 

which has sizable loadings in both factors. It will be recalled that 

the interpretation of Factor F was rather uncertain, and therefore, the 

relationship between it and this factor 1s equally uncertain. 



Factor C 

Tests 

7. Poggendorf Illusion 
11. Mutilated Words (time) 
6. Sanders Illusion 
2. Mutilated Words 

18. Dotted Outlines 

Loadings 

.75 

.69 

.62 

.54 

.39 
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This factor is closely related to the perceptual illusion factor 

obtained in the Nonaal 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 as two of the illusions in both 

the No~l 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 bu.t 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 

11. Retinal Rivalry Reversals 
4. Necker Cube 
S. Sahroder Stair Pigure 
9. Gottschaldt A 

15. Digits Backward 

Loadings 

.71 

.66 

.60 

.33 

.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 

(coefficient 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 testa have lower loadings. Gottschaldt A is still present 

but the saturation of Gottschaldt B is negligible. In the interp~tation 

of the reversal factor in the Normal eondition~ it was pointed out that 

the presence of the Gottschaldt tests in the factor 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 

Gottschaldt 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 8 limited degree. The loading of the Digits 

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

doubtful. 

Factor E 

Tests Loadings 

2. Mutilated Words .69 
17. Mutilated Words (time) .67 
1. Street Gestalt .66 

16. Street Gestalt (time) .51 
9. Gottschaldt A .44 

10. Got tschaldt B .44 
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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 Nonnal 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 Nonnal. Interestingly enough, this 

factor has a high resemblance to a factor found by Thurstone (1944) 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. 

Factor F 

Tests ............. 
2. Mutilated Words 

17. Mutilated Words (time) 
8. Muller-Lyer Illusion 
9. Gottschaldt A 

14. Cancellation of Figures 

Loadings 

.56 

.56 

.57 

.42 

.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. Since the Mutilated Worda tests appear with 

the illuaions 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 2_> indicates that there is only a very .llght negative re­

lationship between them. Tbe interpretation of this tactor is quite un­

clear, primarily because ot the presence of the Oottschaldt A teat and 

the Caneellation of Pigures in the factor. 

The tactorial structure obtained when the 8ubjects were under the 

intluence of a placebo, though quite clear, definitely wal attected by the 

introduction of the capsule. The structure ia not identical to the 

.tructure obtained for the Normal condition, but most of the tactors are 

similar to those extracted 1n that condition. It seeml obvioul that lub­

jects operatinc in a situation in which they know they might have been 

administered a drug, perform ditferently than in a situation in which no 

capsule haa been adminiltered. 

Each ot the factorial structures obtained in the four drug condi­

tiona will now be presented. The factor. obtained in each of theae con­

ditions will be compared to those obtained in the Normal condition. AI.o, 

the tactorial structures for the two depressants will be compared as well 

as those tor the stimulants. In the following interpretation ot the fac­

tors, hypotheses are occasionally offered aa to the reasons why the C~ 
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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 dissLmilar to those obtained in the 

Normal and P~cebo condition" 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 

NOnBal condition are 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 f01-

lows, it might be well to keep in mind that atropine is a cholinergic 

blocker inhibiting the action of the parasympathetic nervous system.' 

Factor A 

Tests 

17. ~utilated Words (time) 
2. Mutilated Words 

10. Gottschaldt B 
8. Mu11er-Lyer Illusion 

Loadings 

.84 

.82 

.63 

.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 



Table 2 

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

Normal 
Condition 

A 

B 

C 

D 

E 

F 

A 

.1S 

-.20 

.33 

.22 

.62 

.18 

• 

Atropine Condition 

B c D 

- .18 .61 .43 

.73 .04 .01 

.37 .10 .47 

.11 .31 .20 

-.26 .31 .36 

.13 .30 .37 

43 

E p 

.33 -.18 

-.23 .11 

.18 .04 

.09 .58 

-.19 .22 

-.17 .10 
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illusion. However, atropine affects the composition of the 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 illusions which has a 8igni£i-

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 may 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 sasceptible to the effects of Atropine than are 

the other illusions. By the same token, the presence of the Gottschaldt 

B test on this factor seems to indicate that under Atropine, good per-

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 
l. Street Gestalt .71 
3. Dotted Outl ines .59 
7. Poggendorf Illusion -.46 

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 8 and Factor 8 of the Normal Condition. In this factor 

there is the relaticl~hip between the ability to form both pictures (Tests 

1 and 16) and letters or numbers (Tests 3 and 18) out of unstructured 

matel'ial and the perceptual illusions. However, in this faetor, 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 BS fuzzy dots. 

Factor C 

Tests 

5. Schroder Stair Figure 
6. Sanders Illusion 
4. Necker Cube 
9. Gottschaldt A 

10. Gottsehaldt B 

Loadings 

.78 
-.63 

.SO 

.36 

.35 

This factor corresponds to the rate of alternation factor obtained 

in the Normal condition. 80th 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

hi tion of accOlUodation caused by the atropine. The Retinal Rivalry 

Reversals test may have been the only test of those normally identifying 

this f.actor in which the accomodation "()r~blem was important. For example, 

the cardboards showing the Necker Cube and the Schroder Stair Figure were 

placed q1lite a di.stance from the subject and therefore, accomodation for 

near objects was unnecessary. So too, the Gottschaldt tests were ad­

ministered on paper and the subject was free to pUace the paper at any 

distance whi.ch was comfortable for him. However, when taking the Retinal 

Rivalry Test, 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 

atropi.ne 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 

14. Cancellation of Pigures 
13. Bi4den P1etur~_ 
18. Dotted Out linea (time) 
11. Retinal Rivalry aeversals 
3. Dotted OUtlines 
4. Necker Cube 
6. Sanders Illusion 

• 

.61 

.59 

.54 

.45 

.42 

.37 
.33 
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As indicated in Tabl •. 2, this faetor is not eongruentW'lth any of 

the faetors obtained in the Normal condition. Its interpretation 1$ 

quite doubtful in as much as the tests identifying the hctor seem to 

reflect various types of ability. It should be pOinted out that with 

the exception of the Kidde'l Pictures test, all of the tests appearing In 

this feetor also have appre.ciable loadings in at least one other factor. 

Paetor I: 

Te.t. 

IS. Di,its Backward 
4. Meeker Cube 

11. aetinal aivalry Reversals 

LoadlRJs, 

.72 

.37 

.36 

Tbis feetor is a180 not congruent with any of the factors obtained 

in the Normal condition. It is identified primarIly by the Digits Baek-

ward test with relatively low 10a4ing8 on two of the reverBsl teats. 



Factor F 

Tests -
12. Shape Constancy 
14. Cancellation of Figures 
1. Street Gestalt 
9. Gottschaldt A 
S. Muller-Lyer Illusion 

• 

Loadings 

-.54 
.37 
.36 
.36 
.35 
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There is some relationship between this factor and the flexibility 

of closure factor obtained in the Normal condition. Th~ 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 quite 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 faetors 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 as a stimulant by blocking the actions of the parasympB-

thetie nervous system. dexedrine acts as 8 stimulant by stimulating the 

activity of the sympathetic nervous system. 



Table 3 

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

Normal 
Condition 

A 

B 

C 

D 

A B 

.25 .14 

.12 .76 

.70 -.16 

.30 .30 

Dexedrine Condition 

C D 

.14 .43 

-.14 -.03 

.19 .09 

-.12 .55 

E 

.73 

-.13 

.12 

-.23 

E -.16 -.12 .16 .... 10 -.02 

F .29 .41 .27 -.03 .11 

49 

p 

.36 

-.04 

-.06 

-.18 

.24 

.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. Gottscha1dt 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 Outlines 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 

Tests 

16. Street Gestalt (time) 
13. Hidden Pietures 
1. Street Gestalt 
8. Muller-Lyer Illusion 
9. Gottschaldt A 
6. Sanders Illusion 

14. Cancellation of Figures 
7. Poggendorf Illusion 

Loadings 

.72 

.62 

.61 
-.53 

.44 
-.42 

.41 
-.36 
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This factor corresponds to the tactor obtained in both the Nor.al 

and Placebo conctltiou in which 100d perfol'll8nce on the Street o..talt 

te.t i. related to the perception of a relatiyely lar,e -.aunt of 

Uludon. ID tbe Dexedrine cOlleUt1_ all three of the illu.ions are 

incluclecl 1n the taetor, wherea. in tlut Noraal o0I141ti_ only the 

Sandera Illusion wa. present. ID "'ition, thi. relationship of per-

toraall8e aDd larae amount of illution, ho14s also for the H144en 

Pictures teat, and to a l.saer extent, the Cottsehal.t A aDd Cancel-

lation of ptgures test. 

'actor C 

Teata 

2. MutUated WorcJa 
17. MutUated WorcJa (time) 
1. Street Ge.tslt 
6. laDders Il1ulion 
7. PouaMort Uluslon 

Loa'!!!. 
.86 
.81 

...... 1 
.34 
.31 

The testa UentUyinr this factor are the same ones which bave 

high loadings on Factor E of the Normal conditiol1 indicating that 

4exe4r1ne ba4 little effect on thi. factor. one rather interestin& 

4ifference between the Dexedrine an. Noraal co.ltlou is the CCIIII 14-

erati_ of t .... BleWen Picturea tut. 11Mer the Noaa! conditions, per-

fOl'Unce en thta teat la related to the pereeption of 1 ••• 111us1on and 

.0 appears in FactoZ' I. Howeyer, ill the Dexedrine condition, it 4oe. 

not appear in Paetor C which corrupond. to 'actor B. Rather. it has 

. a hiah 10a4ina' on Factor B (aee above) Wieatina that Dezeclrln. 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 small amount. 

Factor D 

Tests 

10. Gottschaldt B 
9. GottschBldt A 

15. Digits Backward 
7. Poggendorf Illusion 

Loadings 

.64 

.53 

.so 
-.40 

This factor shows a rather low relationship to the factor obtained 

in the Normal condition termed uflexibil ity of closure. tf 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 condition. 

Factor E 

Tests Loadings 

4. Necker Cube .76 
II. Retinal Rivalry Reversals • S9 
s. Schroder Stair Figure .58 

12. Shape Constancy .49 

The presence of the three reversal tests indicates that this is 

the rate of alternation factor. The positive loading of the Shape 

Constancy test on this factor is quite surprising since it does not 

appear on the alternation faetor in either the Placebo or the Normal 

condition. 



"actor" 

Tests 

14. Cancellation of 'i,ures 
11. Retinal Rivalry Reveraals 
6. Sandere Illusion 
7. PoIIendorf Illusion 
S. SchDOder Stair Flgure 

Loadi.a 

.49 

.46 

.39 

.38 

.34 

This factor appear. to be 8 r .. 14u81 factor in as much as the 
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lO8d1n,s on the five testa are all quite low. Therefore, it will not 

be 1nterpreted. 

The faetor1al structure obtained for tke Dexedrine cond1tion ia 

more similar to tl\e Normal eoDdit1on than was the structure of tile 

Atrop.ine concl1U,on. 1lGW...... even between the Dexecil'1ne and NOrJILd 

condit1ons, tbere were considerable variationa 11'1 the compoaition of 

the factors. 

Since both atropine an4 4exedrlne are sttmulants, it ls of interest 

to 4etermine the 'earee of relatiensh!p between the factors obtained 11'1 

each of these cODdltioaa. ~s data i. ~resent" in Table 4 • 

... c .. be seen 11'1 Tallie., 11'1 tile caparison of the Atropine and 

DeXe4rine cONtiti .. , foU' eonaruent faetors are obtained. a1thou"" for 

only oae factor ia t .... Ilearee of relationalaip h"h. The aoat related 

factors are tbose in which the MuUtat .. wor ... 88ures and tlle Ul"s1ona 

uve hl,h ICNll41Ap. TIlere ia al.o s .. relatlonsillp "tween the faetH'S 

nlell h.ave tlt.e street Gestalt .asure. and the Uluaiona in ~n. 

'actor D of tile Atropine conditf..oD 110 sc.e cOl'lP'Uenee witll two of the 

factors fouad in the Dexedrine aoDiltion, the Dott" Outlines factor and 



Table 4 

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

Dexedrine 
Condition 

A 

B 

C 

D 

E 

F 

A 

-.01 

-.09 

.75 

.36 

-.05 

.00 

Atropine Condition 

B c D E 

.45 .35 .55 .18 

.61 .33 .20 -.25 

-.26 -.07 .20 -.08 

.17 .29 -.12 .27 

-.28 .46 .49 .41 

-.02 .02 .61 .28 

54 

F 

-.02 

.30 

-.14 

.14 

-.41 

.35 
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the factor thought to be a residual. It is interesting tl~t this is the 

only comparison in which there was no congruence between the rate of alter-

nations factor. This i.s due to the lack of the Retinal Rivalry Reversals 

tests on the factor in the Atropine condition. 

Physostigmine ~~~~ 

Physostigmint! 5.s a cholinergic stimulant, enhancing the action of 

the. parasympathetic nervous system. Six factors were extracted in this 

condition, three of them bipolar. The. factors obtai.ned in this condi-

tion will be compared 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. 

Factor A 

Tests -
11. Retinal Rivalry Reversals 

5. Schroder Stair Figure 
13. Hidden Pictures 
14. Cancellation of Figures 
4. Nt::cker Cube 
9. Gottschaldt A 

10. Gottschaldt B 

Loadi.ngs 

.70 

.66 

.63 

.59 

.57 

.52 
-.51 

This factor is related to Factor A of the Normal condition and 

therefore, corresponds to the rate of alternation&ctor. The five 

tests which ide~tify this factor in the Normal condition also have high 



Normal 
Condition 

A 

B 

C 

0 

E 

P 

Talle 5 

Coefficien~s of Congruence in the Comparison 
of the Physostigmine and Normal Conditions 

Physostigmine Condition 

A B c D 

.56 -.10 .09 .17 

.09 -.13 .04 .79 

.04 .28 .68 .03 

.32 -.23 .27 -.OS 

.14 .44 .12 -.13 

E 

.09 

.09 

.43 

.29 

.12 

.51 -.03 .26 .03 -.30 

56 

F 

.39 

.14 

-.04 

-.13 

.40 

-.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 value of the 

coefficient of congruence. If the two tests had the same sign, 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; namf:'ly. constriction of th.,:, pt.:?i1 and S?8Sm of SCCOIDO­

dation. These may result in a narrowed perceptual field at any given in­

stant. As mentioned previously t the Gottschaldt B test is similar to the 

A test except that it is more dffficuit. Its increased di f.ficulty stelll$ 

from the fact that the figures in which the s:i.mple figurt>s ere embedded 

are quite complex, being composed of many irrel~vant ~lements, actually 

designed to hide the figure. The Gottscnaldt. A teH is a much silIlpler 

design, the embedded figures being quit~ obvious (see Figure t for a 

comparhon of the two tests). When a person's perceptual ij.eld is reS­

tricted, Sill may oceur under the influence of physosti.gmine, the Gottschaldt 

A test would be little affected and. its factorial f.dentity would remain 

unchanged. However, it is possible that under the same conditions, a per­

son would experienee real diffieulty in finding the embedded figures in the 

myriad of eeDflicting and confusing lines, and so tr'.{es a longer period of 

time and/or makes many mistakes. on the Gottscbaldt 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 perceptl~:ll field due to constr.iction of the pupil 

and spasm of accomodation, while it hinders pe~formance on the Gottschaldt 

B test f probably accounts for the presence of the Hidden Pictul'es test and 

Cancellation of Figures test in tbis 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 end also to select 

the figure. that are identical to the sample ones. As far as these two 

teats are concerned, the shifting of perspective as!umt"s importAnc~ 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. 

Pactor B 

Tests 

2. Mutilated Words 
17 • Milt il ated Words (t imt') 
1. Poggendorf Illusion 
9. Gotts'chaldt A 
8. Muller-Lyer Illusion 

Loadings 

.70 

.64 

.47 
-.46 

.36 

This factor is not congruent with any of the factors obtained in 

the Normal condition. The presence of the two Mutilated Words measures 

and two of'the illusions make it most similar to Factor E but the value 

of the coefficient is quite low. Nevertheless, physostigmine does 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 e relatively small amount of illusion. Why physostigmine should 

affect perfol'mclnce on the Gottschtlldt A test in such a way that it appears 

in this f6ctor is unclear. 

Factor C 

Teets 

18. Dotted Outline.s 
3. Dott~d OUtlines (tinte) 
9. Gottschaldt A 

14. Caucellat ion of Figures 

.65 

.63 

.47 

.38 

Facto!:" C 1n congrnent with the factor dfound in the Normal condition 

to be identified by the two Uleasures of the Dotted Outlines test. In the 

Normal condition, this factor is a doublet, but in the Physostigmine con-

dition, the Gottschaldt A test and the Cancellation of Figures test also 

appear in this factor. The appearance of these tests make this factor very 

similar to Factor A obtained in the Dexedrine condition. 

Factor D 

'rests 

1. Street Geetalt 
16. Street Gestalt (time) 

7. Poggendorf Illusion 
4. Necker Cube 
8. Mu1.ler-Lyer Illusion 
6. Sanders Illusion 

Loadings 

.77 

.11 
-.44 

.40 
-.39 
-.33 

This factor is obviously bipolar and closely related to Factor B of 

th~ Normal condition t also bipolar. This is the factor which indicates 

that good performance on the Street Gestalt test is related to the experience 

of a relatively large amount of illusion on the geometrical 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 ot the 

Necker Cube test in this factor, especially since the Schroder Stair 

P'igure with which 1t is closely related, has a negligible saturation. 

Factor B 

Tests 

15. Di.its Backwsrd 
1. Street Gestalt 
3. Dotted Out lines 

Loadings 

.51 

.44 

.35 

Factor I 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. 

P'actor r 

Tests 

6. Sanders Illusion 
7. Poggendorf Illusion 

11. Retinal Rivalry Reversals 

.56 

.49 

.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. 

Chlorpromaaine 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 1s congruent with a factor obtained in the Normal condition. 

This is quite different from the structure obtained for the Physost~ine 

condition in which only three factors were congruent. A description of 

each of the factors obtained in the Chlorpromazine condition follows. 

Tests 

2. Mutilated Words 
13. Hidden Pictures 

Factor A 

17. Mutilated Words (time) 

Loadi5s 

.18 

.69 

.62 

This factor corresponds to Factor E of the Normal condition. Chlor-

promazine seem. 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 described. 

Factor B 

Tests 

S. SchliOder Stair Figure 
11. Retinal Rivalry Reversals 
4. Necker Cube 

12. Shape Constancy 
9. Gottschaldt A 

16. Street Gestalt (time) 

Loadings 

.82 

.11 

.69 

.44 

.39 

.34 



Table 6 

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

Normal 
Condition 

A 

B 

C 

D 

B 

F 

A 

.21 

.15 

.30 

.18 

.72 -

.28 

Chlorpromazine Condition 

B C D B 

.79 -.08 .44 .11 -

.07 -.29 .10 .62 

.01 -.03 .20 .17 

.02 .OS .54 .06 

-.02 .57 -.21 .00 

.39 -,10 -.16 -.02 

· 62 

F 

.03 

.04 

.60 

.06 

.13 

.31.1. 
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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 completely capsule-free situation. 

They might have had difficulty in finding the embedded figure in all con-

dition., but only in the Normal situation did they actively shift perspective. 

The loading of the Street Gestalt (tirue) test is quite low and its presence 

is rather unclear in terms of the interpretation of the factor. The high 

positive loading of the Shape Constancy test in this factor also occurred 

in the Dexedrine condition. 

Pactor C 

Tests 

6. Sanders Illusion 
8. Muller-Lyer Illusion 
7. Poggendorf Illusion 

Loadie&s 

.82 

.75 

.27 

This factor has some relationShip to Factor E of the Nonaal condition. 

Factor A (tests 2, 13 and 17) was a180 congruent to Factor E. These two 

factors (A and C) of the Chlorpromazine condition are identified by the 

same tests which have loadings 1n Factor E of the Normal condition. The 

eosine matrix of the Chlorproma&ine condition (Table 30 of the Appendix) in-

dicatea that there 1s a positive relationship between these two factors 

which is not unexpected. 



'actor D 

Teats 

15. Digits Backward 
10. Gottachaldt 8 
7. PoueDd«f 111 U8 ion 
9. Gottsch.lelt A 
1. 8t~t 0..ta1t 

Loadil\fs 

.69 

.49 
.... 45 
.U 
.:U 

The. preaeaee of the Gottae.haldt TEste and the. Digita Backward test are 

relpoftaible for this factor's relationship to the flexibility of e.loaure 

factor (D) tOWld in the Nonul coacUtion. IDterestiqly eaoulh, tbes ..... 

teats identify one of the factora found i.n tbe Dexeddne comliUon. Aleo 

inter.stina ia the faet that only in the Cblorpromazine and the Physostig-

mine c0B41U. .. 40 the Dillts Backward test ... the Street Gestalt teat 

appear in the. aame factor. 

.actor I 

Tests 

16. Street Gtistalt (time) 
1. Street o.atalt 

12. Sbape Conataocy 
13. Hidden Pictures 

Loadln,s 

.58 

.57 

.37 

.31 

This factor is IIlO8t closely related to 'actor B of the Nonaal condition 

due to the hl&h. saturation of the two .asures of tbfo Street Geet.l t teat on 

both factors. Hidden Pictures has a si,nificant loading on tbis factor but 

on the aame factor in the No~al condition i8 only .27. Shape constancy also 

appeara in this factor with a positive loading. i,ndicat 1ng that the uking 

of a sensory juda-nt 18 related to the ability of fonaing an object out of 
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disorganized material and of finding objects hidden in a picture. 

Factor F 

Tests Loadings 

18. Dotted OIJtlines .73 
3. Dotted Outlines (time) .57 

14. Cancellation of Pigures .42 
11. Retinal Ri.valry Reversals .41 
10. Gottschaldt B -.37 

Again, it is the presence of two measures (18 and 3) whieh primarily 

accounts for this factor's congruence to one of the factors Obtained in the 

Normal condition. The factor in the NOnBal condition is a doublet but here, 

three other tests also have loadings in the factor. 

Reference to Table 6 shows that, in general, Chlorpromazine had a com-

paratively small effect on the factorial structure of th~ perceptual battery 

in tenns of its similarity to the Normal structure. This is even more ap-

parent when one examines Table 5 and de,termines the extent to ~hich Physos-

~igmine altered the ~tructure. Since Ch1orprema~ine and physostigmine both 

tend to act as depressants, one blocking the sympathetic nervous system and 

one stimulating the parasympathetic 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 

Physostigmine Condition 

Chlorpromazine 
CondiHon A B C D E 

A .35 .26 .25 .08 .23 

8 .61 .06 .04 .32 ~ .10 

C .01 .24 -, 18 -.41 .17 

D -.02 .11 -.02 .36 .50 

E .14 -.10 .21 .71 .43 

F ,40 .05 .70 -.11 .11 

66 

p 

.09 

.36 

.42 

-.29 

.09 

.28 
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factor, the factor identified by the Street Gestalt measures; and the fac:tor 

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 Chlorpromazine structure than to the structure obtained in the Normal 

condition. The Chlorpromazine structure, however, is quite similar to the 

Normal condition. Therefore, it trould appear that the introduction of 

physostigmine disturbs the factorial identity of the various perceptual 

tests to a much larger degree than does the introduction of chlorpramaaine. 

Too, the effects of p hyeo s tigmine and chlorprOlllazine on the factorial 

structures are somawhst similar. 



Discu8sion 

Mueh of the material whieh woul~ ordinarily be included in the Dis­

cussion has already been presented in the ae8ulte section. The IIlOlt ade­

quate method of handling the data was to interpret the factors im.ediately 

atter their presentation. 

Initially, it would be well to diseu8e same of the problem. which 

naturall, arise in an investilation of tbe type described in thia report. 

'or exal19le. it Ilicht be objected that the dUferencea obtained in the 

various structures whLch were a8cribed 8S beine due to the .ffeets of the 

dr-cs .. y stmply have been artifact. re,ult1na from the deaiea of the atudy. 

The first queation raiaed ailht refer to tbe number of aubjee~a employed. 

However. it would appear tbat the rather , •• n a..,le ,be did not have aay 

aerious effects on the re.ults. This contention is supported by two finclinas 

II. the atucty. The firat is that the factorial atructure obtained iu the 

N01'll81 eorulition is similar to that obtained by Thuratcm.e in hie atudy of 

perceptual behavior (1944). What differences do oecur. s.em reasonable, 

particularly in tet'alS of the educational level and baekarouM of the sub­

jects. Too. there is oaly slight variation in the eompotition of the fac­

tors obtained in the Placebo and Noraal ecmditiona. The hilh dearee of 

aimila~lty between the three factorial atructures, Thur8ton.e t s. the Normal, 

and the Placebo. would not have been obtained if the abe of the .ample were 

too Alall for vilid and .anin.a;ful results. 

68 
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Mottler point to be consid.red in thh connection is concened with the 

control of two important var1ablea, the effeet of learnina and pract1ce, 

and the equality of the six forma of tbe various tests. The experimental 

deslln of the study was such that the effects of these variables would 

not influence the effect. ot the various d~s. The nature of the tnves­

t1gat1Oft made it illp08s1l>le to e1i.J1l:i.nate practice and 1.smiDl, aad allo 

demand .. the 118e of six toras ot s_ tests. SilU'e the effects of tb'e 

conditions were impossible to eliatnate, the only alternativ. wal to 

attelDpt to db tribute them equelly throtlgh all the conditions. Efta 

alsUlDtng that one form of a particular test W8I!I aore d{ffieul t then the 

other five, the taet 18 that this taat ~ppeared equally often in each of 

the 8ix con4itiona. The ea. is true for the e<ffeet of preC'ltice aRC! 

learning; each stage of practice aDd learning oeeurred equally otten in 

esell of the six conditions. Of coarse, the p08s1bility does ex1s~ that 

one of the drug • .., have had a createI' effect on these variables than 

the others. Adldttedly, the de.ip of t .... pn.ent experi_nt .... aot 

.ccount for thi. po.aibUity. However. a.lIWIdna that t1\i. ianot the 

esse, tbe .ttempt to control the effects of learft1q; 8ft. practice •• well 

•• t1\e equality of the te.t •• e... to be.e been suec.a.ful .s ladleated 

'bJ the .laUar1t, of tile lIormal aad Placebo structures. 

Ofte other consideratlon. .heu.l. be antione.. As w •• inc!1eated in 

tbe Method aectlon. some of tbe teat. included ia the battel')' were shorter 
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in lenlth than th.se used by Thurstone. Actually, only five of the teata 

were ad&pted in auch a ~ay that there were fewer iteaq per test than in 

the Thuratone battery. Of these, ¢uly Tests 1, 2 and 3 (Street ~stalt, 

Mutilated. Worda, and Dotted Outllaes) aeem to have been affected. Thurstcme 

found that they appeared in a si11l1e factor which he termed "Spe£d of Per ... 

e~'ptua1 Closure. ft In tba pre.ent atud1. in both the Normal aftCl P1ac~bo 

conditions (a. well aa ..... f the clrq COftc!1tiou), these tetts appear 

in three dlfferent tactora: Street Geatalt with a high amount of i11uaiou. 

MutUated wonls with a low amount of P lu810n, and the Dotted Outline. aa 

a specitic. Apparently. when thea. teat. contain fewer ite", their fac­

torial identity 1a altered. Nevertheless, it must be atrea.ed that it was 

not the intentlon of this Inve.tl,atlon to _.r81y replicate 'ftwratflDe' a 

study. The purpo.e .f the study was to investicate what chances. it any, 

would occur in the feetorial structure when the .ubjects were under t_ 

illfluence of certain pharaaeol .. lcal ",ents. 1.'lul Thurstone battery waa 

usad simply .s tlte _ana by wlUch this aia eou1d be acc.,l1lhed. OMe 

it was e8tabiished that there was a clear and .. sninatul structure obtained 

in the Nonaal and Placebo conditi0ll8. eve. tbDuah it varied somewhat frCl8l 

Thurstone t
., it ooould then be a.aumed that any ehanaes whieh occurred in 

the dr"l stl'Ucturea were due to t:be actions of the dru,. and ROt to the 

tact that a few of the tests were shortened. 

Ia l1kht of the abova discussion, it seems reasonable to assume that 

the results obtained are ~'11d and the eha.les which did occur are not 

merely artifacts. but are due to the actions of the vsrious pba~col .. ieal 



a,ents employed. 

In tbe Introduction it wa. hypothesized that the factorial structures 

obtained when the subjects were under the influence of tbe stiaulanta 

(atropine and dexedrine) weuld bfo similar to each other; 80 too, the 

structures obtained fer the depress.nt conditione (physostigaine and 

chlcrprClUzine) were hypothesised te be aiaUar. A study of th~ results indi 

cates 1tat neitl\er: of the!"!e hypotheses were verified. It. aaapariaon of the 

Atropine and Dexedrine structures shows that each structure wa. more stailar 

to the str.-ucture obtained in the Horael ~ondit1m than to each other. The 

eame 18 true atso for the Phyaostlcaine and Chlorp~.lne .tructure •. 

What ie 8urprising is the hieh degree 0' stmilarity between the fac­

tors obtained in the Dexedrine and Cb,lOl"promalli.ne conditions, both of ,.lah 

sbow the greatest similarity to the Normal eoncUtton. There must be 80_ 

e.xplanstion why these t~ drug •• one whi.ch sUJRI11ates the .,.pathetie 

nervous .,..tem ad Ofte 1I.\1cb. W·oeks. i.t. ahould bear the cloaest relation­

ahip to the .Nenaal cowUt1on. Tbe IDOIt ob"lou. interpretation of thb 

f111\11n, :1s that the dosale level empl)oye4 was not sufficiently hi-an to af .. 

feet pereeptUfil bell.vior to any are at extent. It i. obvioua that if the 

dose had little effeet on performance, tun behavior exhibited under each 

of the C01\tUtiClb8 would be very simUar to that e2rC:hibited when no dtrul 

had been administered. Also. tll.e bebavlor would be little chanaed fr_ 

ene dn, condition to tbe other. Whil. it would seem that the d ••• 

employed had little effect Oft perceptual behavior. it i8 considered to be 

the u.ual therapeutic 40a.. furthermore. it haa been found that this doae 
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of dexe4rine ia auffieieat to cause rather drastic chaa,.a in aeaaurea of 

peraonal tempo (Er4aann. 1966). 

Alao aotewortky is tM fa.t tilat two fact.s were obtained in both 

tbe Dexedraa all<l Ohl.prOMaa. conditions which were i4entical to each 

other and 4i4 aot oe.nr ia any of the other eODditiCllla. (be fac.tor COD­

taiaed the tall~e. reve .... al teata and tile Sllape eonstancy teat. Not oaly 

waa this tbe only factor in _iell tu.e test. appear" toaether but it 

represents the only tnatan.. in which abepe Constanc,. had a hie" positive 

l .... i... The ot_1' faetor contained tlle two Gottaaa14t teata. the Dilit. 

Baokward teat. ad tbe Polloelorf Ill"alou 81th a hip nec.ti.,. 10111d1nl. 

TIle ... lati.onaldp he.twe .. the testa 14entUyil1l ttl •• e factors in Wlkl\own 

aId the ... nina of the fact .. s 1. quite \laelear. wtaat is interestillfi is that 

they .CUI' Oftly ud4u _"I' wbiola ha.,. ant._18tla acdons. However. it 

11181 be tllat tIM aetiORa of Dexedrine and Chlorpr ... 1ne are nd: COIIlP'letel, 

oppoaite te ••• h oth.el" in tile urvep .,stem. 'or eX4u"le. whUe it 1. 

known tkat c:lexedr1ae 8t111111at •• tile braln st .. reti.ll"lal' !(It'Iletion and 

oIt.lol'pl'Oalsine ."ppre.... it. the tOl'Mr 18 due to the 4iret't aetl_ of 

tM UUI ... tile latter te 1Minot uti_ (J.IJ".Kl.,. 1962,). '!"baretare. 

it 4 ... not see1l too UlU.'eH .. ble to Ilypott..l" tkat E....,. thoul" these 

two ~I'UC. b.a .. a.taaonistie Ht10as en the syapatb.etle Mrvous .ystem. they 

lDay have 8Q111l d.l'D.i1u aotiv1ty in tM eent .. al nel'vw.8 .yatem whicll cou14 

aeceunt for the ai.milad .. ty 1n be_ior obael'Yefi in this atu4y. 

fte two drqa wtdcl\ hat! tM areat.at .ftect .. pel'cept"a1 behavior 
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were atropine aIld pbysoatipine. It would seem that the effect tkat both 

of thea. drue' kava OIl viaion 11 responsible for tbe beuviol'al eh .. e. 

obsU'vecl. AI waa .entioaed in the Results. one of the .ost eon.iatently 

obaerved fa.tora was tile one cODGerned with the rate of alternation. This 

factor wa. are.t1,. affe.te4 by "th atropine 8N1 phy •• atiplne althOUlh 

each had a differeat effect. Atropine altered performance of the Retinal 

llivalry t.at auch tbat it no longer appeared in the faetor; ph,ysOltlpine 

.It.-ed perfonuance GIl the a.tta.haldt IS te8t in such a way tb.at i.t appeared 

with a hilk p.ative toadu.. It i.e Mlieve' that theae ehan,es can be 

explatne. oal1 on tbe haaie or the 4ru,. utiliaed. 

In coacl,,'ion, it ca. be said that perMptul blEQaavlor, "s exemplified 

by the te.ta used in tbe present battery, was d4flnitely affected by the 

phal'lUcolOCical agents _ployed. Even in the cases of dexedrine aM ehlOl'­

p ..... iu. whose factorial structure8 delllOtletrated the lea.t ataOUnt .~"'if 

eun,e from the normal f 4il'ereaee.8 414 occur. In all of the 4rul condi­

tloaa. the 4ifferences which are observed usually take tbe !orm of an 411-

temat10ft f.n tile cOIlpO$itica of the factors. Tast. not present 1n a fac .. 

tor in the NocmAl condition have appreCiable saturation in the faetor in 

the drUC c0a4itiona. and conversely. teats which are in the factor in the 

Nomal eoncUtion are not preseat in the drug conditione. 'l"M. iJtportance 

and l'elevance of the abanliDi tactorial identity of the various teats under 

tb.e 41fterent druc conditions must be invest:lgated further. In some eaae_ t 

hypotUn._ have been offered be explain theae changes. In other eases t 



au,d.Dlt ... 1 .,.,." .... vere not poe.11>Ie. It reaatu for ... it1 .. 1 r .. e8l'c1\ 

to ofter, .¥enricats._ or rejectloB of thue ..".."ea08 88 well a. fumi." 

nev ones. It al:aoat .e .... s theu;h this inveatllat!on rat.M llOl'e que ... 

tionl thall it a~. ltoweWI'. ill as su.cll a8 it was e .. anti.aUy an 8&plo-

rat.., .tudy I.atQ an uea not prev!ously uploro.cJ in 8uch depth, this va. 

aot UUKpMte4. 

In I'e&ari to tbe metlloc1eloaical approach eaploya4 in thb .tudy, ORe 

additional an4 Jrel.vOIlt poiP.t l1Ut ),e _nt1.... It w.u claf..4 in tb.e 

latrMuttoll thattha t ... tor .alytle appr\lach was not on1,. partleulal'11 

.uite. to 4ru& I'UUl'U, Dv.t a1M vu pe.rllapa tlt.e ... t a44quat'e _thod 

to 4etena1ae the effeeta c4 dr.8 on. bell.av1e&'. It t. believed tkat the 

prelent study YeJ:l!le4 thia contention. AD analY8ts 0It. tbe var10ua 

.trueture •• 14 ln4t-oate wMll .lad where a parti.cular 4rq affect .... bta.havlor. 

Tbe t"leal _th04 of atuclyJ.Qg drug effecta 18 to ai.p1y 4eteE"lliue if two 

scores are significantl, 41fterent. Th1$ .. thod W&I als. emplo," ift t"e 

,ruant It..",. t testa being clXlPuted betvUll tile 'COl'el o1Jtalned 1n tile -
normal CCH4it1oa an4 the rive otb.ar cowu'tiOll$. OIIly.i.x valau were 

found to N .$.p1ficumt at the .05 lavel. If J-t thla lntOl'll8tien had 

been use.4 t.r aualyais. it vwld b.ave been COD:cluft4 taat tbe 'hI. u4 

no effect.. !1towavel', in tbe " •• of factor anal,.,., .ll .... ,. be ... .. 

wue obael'Yell wtu.oh wuW net Ilave been oMarvN Iurd Hiler .. t ..... of 



Tweaty •• bjecu wen ........ ia oreter to teteniae tile ,tl,et. of 

four plutEUeolocioal a.e .. tl _ pereept.al ""y1... All •• 1>jeeta WU'e 

adalaiate .. ed • batterr of fift ... t.ete of pereeptloa bae .. o. tutl ... 

bJ 'ftuIretoae. lack "'t817 w •• acla1.1.tered .. e .. ei.x eoa4itt_.: RO­

eaps.l ....... bt ... or MeruIt Place"'_ .5 III of Atroptae. 2 .. fIJf PIlJ'­

s .. tipi., 50 III of Clll.I'pl' .... s.a •••• 5 til of l>exe4l'lne. a.ta tM 

or4.r of ta. .1:\118 .114 t .... a1K f ..... of tile t •• ta ware ' .... entecl 1n iii 

.,Iteutle .... JIda15M __ 'I' •• tlult tile effeete of l.amt.na a04 pl"aetl •• 

would aot HtIcV.re. t .... effeetl of the 4iuaa .. 

laten .. nlationa "twaea ".rlaDles for each of tILe six coD41U .... 

were ..... t... Su fa.tOt' .811,,1" ~. obtaLneci ua111& the prl\neipal 

axu -tMil ... 'daC:h .'net.v. w •• rotat" to the cl .... t ,..8tb1e i.ippro­

x:l.utl_ to ablpl •• tructure.. Coefficients of conan.nee were cC8put" 

tn onu to be ahle to _pare tM feetor. .btath4 ln the veri.oua con-­

... 6.:na. 

It waa ftNl14 tbat the tact.ial .tnetw:. of th.. Noraal een41tlou "'a 

qulte lial.1a1' to that O))ta1De4 by Tlm.ntcme and the dUferences whtoh weN 

preeent wen nasonaDle and .... ful. they wer:e 6t\.cht to be clue to tile 

4ifferencea between the twe lapt.... ft •• wel'e no Itrilcl", .,U..fterene .. 

betweea the Itrut.una .btalM4 in thAt Ne:rII81 and l'1aeebo c .. t.tiena. Of 

15 



7. 

tbe 'MI' ..... eadU...... cblorpnu.1ne ... ..,...t1p1ae bore tlle el .... t 

reaeablaee to ta.. __ 1 ~ltloa. '.ftl1 ... uplat. •••• -1n& .ue to 

the ' .. a,e le .. l ..,1.,... Wllllet_ .... wa. latflclntl,. 1d.1t. to caua • 

....... la .... 9&. .. la etlaar al'UI (,..,e.l tellpO), perceptl .. wa. lttti. 

affect.... Canala .:1.1111.".t1.. weI'. pol"'e4ou.t. TM .tl'.,...... .M.al. .. 4 

SA .,., tlle ftJ .... lpt- aM Atl'oplM cca41tiaa 41ffel''' .\11t. eate.l .. 1,. 

fl"Gll tlle .t_t" ... of. th ...... 1 .... ltl., altbouP 'il.,. _. I1ttl. 

eu ... l.ac.e t ....... _1'. ft .... 1ft ....... wen ...... t .. t. al 'bel .. 

pd_rll., ..... tL.e effeet • ., t.oUl 4 ....... ri.l_. 
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Table 8 

Communality Values for all Tests in all Conditiofta 

Variable Normal Placebo Atropine 

1 397 824 879 
2 792 818 924 
3 843 812 830 
4 783 836 764 
5 169 794 852 
6 543 608 536 
7 512 708 416 
8 639 720 559 
9 711 585 342 

10 458 442 704 
11 554 717 537 
12 491 537 494 
13 733 666 622 
14 466 672 802 
IS 532 188 558 
16 552 756 800 
17 877 830 901 
18 809 852 704 

Note.-Deeima1 places have been omitted. 

Dexedrine Physos- Chlorpro­
tigmine mazine 

526 135 507 
879 725 870 
859 758 622 
685 121 662 
614 728 739 
552 792 840 
563 678 521 
583 637 736 
631 645 339 
556 483 444 
731 666 713 
276 128 407 
528 694 775 
574 656 488 
397 520 495 
540 741 593 
888 865 923 
857 898 707 



'httte 9 

Iatercorrelatioua Betweea All Variable. 
fer the Roraal CoPditien 

Variabl£. 

.. ri-
_ttle 

1 2 3 " S 6 7 8 9 10 11 12 13 14 15 16 17 18 

I 

1 
2 10 
3 30 36 
4 -15 13 36 
5 -28 02 -12 60 , -21 25 -18 05 I' 
7 -06 50 01 01 -06 SO 
8 00 31 I. -33 -57 34 29 
9 -16 -G4 -20 28 ,.. 04 -11 00 

10 -03 OS 11 41 1M -12 -14 -17 37 
11 0' 03 -02 6,. 52 U 03 -06 43 21 12 07 00 00 36 16 19 -03 -25 -35 -OS IS 13 l' 56 10 21 19 19 35 14 56 23 18 -13 14 -28 -14 00 03 06 -11 -20 01 41 02 -20 -23 17 15 -04 -22 18 24 -08 -28 -32 04 20 32 -01 -42 -08 29 16 30 02 07 11 24 -24 -13 -38 25 -18 26 -22 33 l' -05 17 -07 81 08 23 28 48 10f.2 11 11 -09 17 14 63 02 -38 20 18 08 35 76 ~n 25 02 -13 10 .,. 01 14 02 22 19 16 2. 30 

Rote. -Ded ... t plac:.es bve been _itte •. 
co 
.j:" 



'fabl. 10 

Iatercorrelatioaa Betweea AII.variablea 
for tile Place_ Condi.t3.OIl 

Variable 

vari.-
able 

1 2 3 ,. 5 6 1 8 9 10 11 12 13 lit 15 16 17 18 

1 
2 It6 
3 38 -OS 
4 45 11 U 
5 36 23 l' 19 
6 -OS 16 -18 11 26 
7 19 32 07 18 25 51 
8 -48 -15 -15 -31 49 02 -17 
9 01 34 -27 09 17 -19 -45 04 

10 "" 10 -07 22 14 24 -12 -36 25 
11 04 -04 12 67 58 2'- 2'4 -19 Q7 19 
12 -01 -34 13 22 08 -02 -04 21 -01 03 20 
13 -16 08 01 -22 13 -22 -36 -35 10 -17 -20 -51 14 -17 28 -19 -20 ...06 -13 -26 OS 30 -38 -18 -S4- 56 15 -05 10 -G4 08 -06 -0, -18 10 25 09 23 -18 08 23 1. 71 2' 34 53 SAl. -If oa -52 07 25 11 06 -03 01 -11 17 40 77 -10 11 16 38 3B 10 16 23 -1' -05 -22 08 -09 24 18 '7 06 80 33 25 17 "-8 -11 -43 -02 08 11 -13 -22 -19 48 21 
Note.-Dee1aai places have beea OIlitted. 

00 
U1 



Table 11 

Iatercorrelatioa. Betweea all Variables 
ror tlla AtropiM Condition 

Variable 

Vari-
able 

1 2 3 " S , 7 8 9 10 11 12 13 14 15 16 11 18 

1 
2 -19 
3 "3 36 

" -17 26 34 
5 -31 2(t 20 78 
6 -01 14 -03 -22 -47 
7 -16 OS -37 -19 -20 ... 
8 -02 43 -2. -08 -29 26 11 
9 -If 32 OS 20 30 -12 -02 12 

10 -SO '2 11 31 46 01 -04 23 19 
11 -20 08 34 - 36 ~ -01 -42 10 -03 
12 -It2 21 0.. 32 lit 12 -09 -10 -0' I" 32 
13 -GIl 39 38 20 17 26 01 00 37 08 22 31 
lit 22 64 " 37 2S 11 03 20 ItS 22 23 06 54 15 03 01 19 26 07 00 -30 02 " -07 28 20 -ItO 10 16 81 03 38 -23 -17 -lit -2. -15 -13 -21 -23 -35 -21 IS 03 17 -33 89 12 22 21 21 13 1t5 23 '6 14 In 31 43 03 -09 18 19 38 72 If3 37 11. -04 -22 OS 33 21 09 48 S8 -08 13 29 

lIfote.-Deet.al places have been .u.ttu. (Xl 
0\ 



Table 12 

lntereerrelationa Betweeu All Variables 
for the a.,. ... tipiue Ceradi tioD 

variable 

Vari-
able 1 2 3 li- S , 7 8 9 10 11 12 13 14 15 16 17 18 

. 
1 
2 16 
3 08 16 

• 31 .5 OS 
5 00 2S -2S 56 

" OS -18 -39 -22 -17 
7 -10 .flO -21f. 01 14 60 
8 -23 37 30 -03 -01 17 29 
9 -13 -lit 37 13 16 -"S -27 -09 Ie 20 20 -21 -19 -32 34 29 -14 4S 

11 11 ott. -16 ." 63 
1_ 

20 08 05 -30 12 0' n -12 22 -06 18 00 -1' 00 20 03 13 -21 -35 12 I" 3S -28 -28 -27 67 -44 16 -02 14 02 29 33 47 39 -35 13 2. .... -43 37 04 25 15 lit. 32 09 33 08 16 11 39 07 01 -04 00 04 28 1. 68 27 00 48 34 -27 -11 -28 -07 04 27 08 -14 10 -14 17 13 73 31 37 18 oe so 59 -06 01 08 -06 -37 54 4S 21 18 -37 09 76 -12 -20 -54 -18 15 43 -24 -32 -01 19 42 -18 -20 20 

Bote.-Deeimal places "~e been oaitte4. 
00 
...... 



Table 13 

Intereo~.lati0R8 Bet~en all Variable. 
for the Chlorpromae1B~ Condition 

Variable 

vari-
able 1 2 3 ... S 6 1 8 9 10 11 12 13 1" IS 16 17 18 

1 
2 -62 
3 22 22 .. ., 26 04 
5 -08 " -13 61 , .... 32 .. 2tl ..()4 -09 
7 -2S 33 10 -14 -09 .3 
8 -02 23 -28 -01 -08 11 11 , 15 21 -13 ~ 38 12 -16 -OS 

10 "I -19 -09 21 34 -25 -50 01 03 
11 03 IS 18 '" 63 '5 25 01 13 00 12 18 -10 -19 36 23 02 00 -12 23 00 28 13 16 70 26 27 -11 22 27 31 12 -21 -01 01 1. 11 21 3S 12 02 -17 2:,1 -19 11 -~ 34 12 45 15 38 -19 00 21 11 -24 -28 13 37 31 -21 -24 12 .. ()2 16 "" -23 -03 3e 26 19 -20 15 -02 30 32 33 -02 13 09 11 -0 .. 88 20 35 13 42 46 21 27 -l4 23 -12 70 2. -06 18 18 00 23 64 35 -G4 10 16 -08 29 -38 34 -09 28 47 01 08 43 

Hote.-Decimal place. baye beeR omitted. 00 
00 



Table I" 

lRtereorrelationa Betweeu all Variables 
fer the Dexe4ri.Jle CGft4it ion 

Variable 

Vari-
able 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 I' 17 18 

1 
2 -22 
3 -OS 31 
It -12 12 10 
5 09 38 18 61 
6 -34- I' -17 -06 -06 
7 -25 12 -2" -13 -09 46 
8 -07 -18 -33 -18 -34 43 21 
9 28 20 45 25 33 03 -31 -31 

10 -18 OS -16 -04 OS 12 -25 11 31 
11 -OS 32 44 54 62 17 lit -28 36 -03 12 09 01 -21 31 15 l' 04- -0, 07 01 31 13 46 28 06 31 I' -36 -12 -,,: 25 -30 -03 -01 lit iM 21 34 -D4 2' -13 04 -47 35 -36 31 -16 32 15 -08 -2' 10 19 -10 2" -19 31 lit 32 02 -11 -15 -12 16 32 I" 13 -G4 17 -16 -22 -59 38 -01 -09 -05 46 2' -24 17 -33 80 18 18 22 33 05 09 34 116 21 11 02 -os 09 00 18 -21 17 79 34 35 -09 -21 -32 32 -lit 52 13 -12 23 10 -0, 09 

:lote.-Deciaal places bay. beea CNBitte4. 
(Xl 
\0 
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Table 15 

Unrotated Principal Axes Paetor Solution 
Por the Nonual Condition 

Paetor 

Variable I II III IV V VI 

1 -02 -10 -31 .. 20 -34 37 
2 65 -56 ... 21 01 00 12 
3 31 -02 ... 78 -35 14 06 
4 62 .. 5 04 -33 27 08 
5 " 49 39 -12 00 .. 22 , 32 -44 37 05 28 -18 
7 30 ... 58 19 08 11 l' 8 -02 -54 -26 3Jt. 37 11 , ~ 43 13 57 00 11 

10 2' 43 02 08 32 31 
11 52 33 26 -IS 05 29 
12 09 -08 29 -61 05 -12 
13 69 -13 ... 06 39 -19 21 
14 0' 27 -18 45 -02 -39 
15 ... 10 45 -38 25 30 14 
16 28 25 -13 01 -12 05 
17 '6 -45 13 04 -11 -21 
18 53 10 -6O -21 OS -33 

Note.-DectMal placea have been omitted. 
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Table 16 

Unrotated Principal Axel Paetor Solution 
for the Placebo Condition 

Pact or 

Variable I II III IV V VI 

1 76 -23 -03 .. 21 n -11 
2 36 -'8 43 -01 03 19 
3 48 31 -36 -48 .. 01 35 
4 7. 06 -21 34 -10 22 
5 71 -18 -22 32 -32 -05 , 25 09 57 23 -36 -18 
7 46 20 54 -11 -38 -09 
8 .. 1f.8 26 32 06 II 55 
9 -OS -SO ... 13 40 28 26 

10 34 -12 02 32 35 -30 
11 .3 17 -19 57 -33 17 
12 14 56 -02 26 34 14 
II -23 -SO -40 -25 -34 -15 
14 -30 -63 -11 -17 -27 27 
15 -10 -21 -12 23 -05 25 
16 73 -24 -27 -18 24 -06 
17 39 -38 68 -05 19 18 
18 65 31 04 -54 -12 15 

Ncte.-Deei_l pieces heve been omitted. 
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TaMl 17 

unrotated Principal Axe. factor Solution 
for the Atropine Condition 

'actor 

Variable I II III IV V VI 

I -26 -81 ... 36 03 02 15 
2 79 I" -45 23 09 -08 
3 53 -70 -05 -10 13 -15 
4 .5 -10 51 06 06 25 
5 59 -06 60 24 -28 OS 
6 OS 20 -47 -41 23 09 
1 -07 36 -28 -35 -15 24 
8 09 35 -53 28 07 26 
9 ItO 06 -02 11 -28 30 

10 60 33 -05 35 -12 -22 
11 40 -09 42 -35 25 10 
12 37 26 20 ... 22 36 -26 
13 54 -05 -18 -45 -27 -11 
I" 11 -33 -30 -0, -(6 31 
15 08 -12 23 19 58 34 
16 -18 -73 -33 32 06 -IS 
17 13 3. -38 19 20 -13 
18 64 -42 -0. -25 -12 -11 

Nete.-Deeimal places bave been omitted. 



93 

Table 18 

Vnrotated Principal Axes 'actor Solution 
for the PhY80stiamine Condition 

.aetor 

Variable 1 II III IV V VI 

1 14 -38 3"- -57 35 10 
2 50 -53 -32 -20 -20 -10 
3 ".,. 38 -49 -34 18 17 
4 69 ... 30 38 -06 09 08 
5 54 -16 49 31 -23 -16 
6 -46 ... 52 -OS 38 23 33 
7 02 -60 -25 38 -18 28 
8 2' -24 -6O 28 12 -22 
9 46 61 08 11 U; 12 

10 -1M -42 -14 -27 -02 16 
11 42 -28 50 15 -OS 19 
12 -02 -11 10 -08 03 31 
13 28 60 35 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 -0S 
18 36 58 -53 -17 -24 25 

Note.-Decimal plaeea ha .. been oaitted. 
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Table 19 

Unrotated Principal Axes Pactor Solution 
for the CblorprOlllazine Condition 

»-actor 

Variable I II III IV V VI 

1 03 39 -0. 44 -37 -16 
2 -81 -11 09 20 31 -24 
3 -32 OS -67 14 -21 09 
.... -37 70 08 -02 IS -06 
5 -12 68 20 -28 34 14 
6 -44 -23 66 -11 -29 24 
7 -SO -38 04 -32 -10 06 
8 -28 -II 68 26 -26 15 
9 -24 41 06 12 26 17 

10 In 149 21 31 06 -06 
11 -41 148 05 -51 -14 16 
12 -02 38 12 -31 -13 -37 
13 -72 -05 00 41 -01 -30 
14 -46 12 -44 -11 -21 -13 
IS 10 31 -02 55 04 29 
16 03 53 20 -02 -49 -17 
11 -91 -08 10 15 25 03 
18 -58 15 -4f4. -02 -20 34 

NOte.-Dectmal placee have been omitted. 
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Table 20 

Unrotated Principal Axea 'actor Solution 
for the Dexedrine Condition 

'actor 

Variable I II III IV V VI 

1 1" -59 08 09 19 32 
2 52 38 56 -10 -30 -22 
3 66 06 -39 14 -4' -07 ,. 49 24 -11. -12 " -l9 
5 65 15 o. -15 35 13 
6 -19 57 15 -13 -0' 38 
7 -23 24 21 -51 -16 24 
8 -63 40 -0' 01 02 13 , 60 02 OS 41 03 32 

10 -01 38 15 58 20 11 
11 64 31 -17 -29 16 21 
12 Q' 17 04 -23 42 -11 
13 40 -46 33 -03 13 -19 
14 SO -34 03 -17 -23 36 
15 -11 29 -30 40 10 19 
16 38 -47 36 20 -02 OS 
17 ,. 67 50 24 -11 -12 
18 63 2. -58 -OS -18 -19 

Note.-Dacimal plac •• have been omitted. 
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Table 21 

Pinal Transformation Matrix 
for the Normal Condition 

A B C D I , 

I 49 08 30 10 55 27 
II 52 07 -OS 30 -70 1" 

III 27 -19 -79 -28 09 08 
IV -06 -13 -19 87 36 26 
V 41 -84 41 15 09 -39 

VI SO 48 -28 19 2" -82 

.ote.-Deeimal plaees have been omitted. 

Table 22 

Matrix of C.sines of Referenee Veetora 
for tM. Normal Condition 

A B C D I P 

A 1.00 
B - .01 1.00 
C - .05 - .28 1.00 
D .23 - .07 .08 .99 
I .07 - .03 .03 .19 1.00 , - .36 - .08 .03 .06 - .08 .00 



97 

'laDle 23 

Pinal Tran.formation Matrix 
for the Placebo Condition 

A B a D I P 

I 41 -08 34 29 38 -01 
II 11 -63 ..os -07 -63 -36 

III -ItO -18 84 -26 25 3t 
IV -65 -30 -19 68 03 06 
v 27 -6' -35 -41 63 16 

VI 40 05 10 46 ..02 84 

J!ilote.-Decwl place •• ve been omitted. 

Table 24 

Matrix of COline. of leference Veetora 
for the Placebo Condition 

A B C D I r 

A 1.00 
B .00 1.00 
C - .13 .16 .99 
D - .1S .17 - .06 1.00 
I .13 - .12 .14 - .16 1.00 
fM' .15 .08 .33 .29 .110 .99 
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Table 25 

Final Transformation Matrix 
for the Atropine Condition 

A B C D I , 

I 47 -01 29 48 08 ...05 
II 37 -82 -09 -25 -05 -I" 

III -53 -22 52 -04 23 -3-+ 
IV 55 41 57 -71 0" 20 
V 20 00 -54 .. 14 76 -47 

VI -15 -33 16 41 60 17 

Note .... Deci .. l places have been _it ted 

Table 26 

Matrix .f aoaines of a.ference Vectora 
for the Atropine Condition 

A B C D I , 

A 1.00 
B .08 1.00 
C .00 .14 1.00 
D - .33 - .22 - .12 .99 
B .. .02 .... 19 - .14 .15 1.00 , .10 .02 .31 .26 .0" .99 
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Table 27 

f1nal Transformation Matrix 
for the Physostigmine Condition 

, 

A B C D E F 

I 65 14 30 20 13 02 
II 14 -58 38 -06 -08 -24 

III 46 -46 -29 44 -11+ eM 
IV 53 -17 ... 10 -82 -17 33 
V 04 -62 21 ~ 9S 12 

VI 26 -14 19 -02 17 90 

Mote.-Deeimal places have beelt omitted. 

Table 28 

Matrix of C08ine8 of Reference Vectors 
for the PhY80etipiae Conditl. 

A D C D B F 

A 1.00 
B - .35 1.00 
c .28 - .27 1.00 
D - .10 - US .04 1.00 

" - .OS - .46 .40 .39 1.00 
p .41 - .13 .61 - .22 .23 .99 
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Table 29 

Pinal Transformation Matrix 
for the Chlorpromazine Condition 

A B C D E P 

I -52 -23 -lB l' -06 -35 
II 02 79 -20 41 31 0.:;. 

III 07 17 66 11 -02 -51 
IV 40 -49 05 72 24 -23 
V 41 23 ... 49 17 -64 -42 

VI -63 03 51 50 -65 62 

Note.-Dec:i.ul places have been omitted. 

Table 30 

Matrix of Cosinea of 2eierenee Vectors 
for the Chlorpromazine Condition 

A B C D I P 

A 1.00 
B .03 1.00 
C , - .'31 - .13 1.01 
D - .02 .01 .11 1.00 
E .28 - .03 ... .C7 .... 15 1.00 
P - .51 .05 .23 - .02 .14 1.00 
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Table 31 

Pinal Transformation Matrix 
tor the Dexedrine Condition 

, 

A B C D B P 

1 53 42 19 06 34 25 
II 06 -70 56 18 2' 06 

III -63 44 .7 -04 -21 08 
tv 27 32 -12 87 -38 -33 
V -50 17 -38 18 78 00 

VI 07 12 -22 42 -OS 91 

Note.-Deeiu1 places have been _itted.. 

Table 32 

Matrix of Coainea of Reterence Vector. 
tor the Dexedrine ConcSition 

A B C D I: P 

A L01 
B - .09 1.01 
C - .15 - .15 1.00 
D .24 .24 - .18 1.00 
I - .11 - .15 - .15 - .13 1.00 
p .0' .10 - .03 .12 .17 1.01 



Variables A 

1 -09 
2 03 
3 04 
4 72 
5 53 , 05 
7 02 
8 -14 
9 49 

10 64 
11 67 
12 08 
13 26 
14 -11 
15 26 
16 00 
17 00 
18 02 

Table 33 

Pinal Rotated Oblique Factor Solution 
for the Normal Condition 

B C D 

54 03 -10 
11 35 -02 
13 81 -03 

-07 29 ... 04 
-o!!i .. 09 -OS 
-40 -02 -IS 
-68 -05 -68 
-26 26 29 

02 -14 65 
-09 07 33 

13 -10 01 
-07 .. 03 - fl. 

27 05 40 
-17 16 45 
-12 29 52 

60 -10 11 
04 II -12 

-01 78 01 

Rote.-Decimal places have been omitttd. 

102 

P 

01 -26 
76 -02 
02 -18 

-04 -02 
-10 40 

S2 10 
67 -14 
54 -30 
17 24 

-02 -23 
09 ... 09 

-11 -04 
64 17 

-10 49 
-25 -16 
-05 32 

70 40 
01 30 



Table 34 

rinal Iotated Oblique Factor Solution 
for the Placebo Condition 

Variables A B c D 

1 148 -11 15 -10 
2 03 33 54 01 
3 83 00 -02 OS 
4 26 -07 02 66 
5 04 22 12 60 , -44 -01 62 14 
1 -01 03 75 02 
8 -08 -26 09 00 
9 -12 05 -26 33 

10 -11 -31 -0, 03 
11 -12 -04 00 ,'7 
12 11 -66 -15 11 
lJ 02 71 -24 -03 
14 00 69 ... 01 10 
15 -OS 14 -13 31 
16 54 03 -02 OS 
17 00 -02 69 -07 
18 67 -01 39 -09 

Note.-Deelmal places have been oaitted. 

103 

B , 

66 02 
6' 56 

-13 02 
13 06 
14 -10 

-04 -03 
-06 -03 
-19 51 

44 42 
44 ... 13 

-19 -01 
-os -02 
-09 -16 
01 36 
03 25 
51 -04 
67 56 

-03 -03 



Table 35 

'lna1 actated Oblique 'actor Solution 
for the Atropine Condition 

"ariable. A B c D 

1 -23 71 -16 11 
2 82 10 05 15 
3 01 59 04 42 
4 01 -09 50 37 
5 01 -01 18 16 

• 12 -28 ... 63 33 
1 -01 -46 -28 26 
8 58 -14 -12 -17 
9 18 -10 36 26 

10 63 -04 35 -11 
11 -23 -20 02 45 
12 15 -27 -11 10 
13 05 -07 -06 59 
14 28 20 13 61 
15 04 01 00 -02 
16 03 85 -03 -19 
17 84 -10 -Q4 06 
18 04 30 09 54 

Note.-Decima1 places have been omitted. 

104 

B 

05 36 
-02 04 

01 -11 
37 -02 
01 -01 
10 00 

-01 23 
09 35 

-01 36 
-19 -10 

36 -2' 
17 -54 

-29 .. en 
14 37 
72 -04 

-09 14 
04 -11 

-15 -08 



Variables A 

1 -07 
2 -03 
3 -01 
4 51 
S 66 
6 -10 
7 08 
8 -Gil, 
9 52 

10 ... 51 
11 70 
12 06 
13 63 
14 59 
IS 12 
16 01 
17 06 
18 0_ 

Table 36 

Pinal Rotated Oblique Pactor Solution 
for the Physostigmine Condition 

B c D 

-05 01 17 
70 -06 10 

-01 63 18 
04 01 40 
06 -25 01 
01 -05 -33 
47 00 -" 36 -01 -39 

-46 47 04 
28 -10 09 

-06 -02 02 
-03 18 12 
-64 29 -04 
01 38 -01 

-01 -01 01 
18 -14 n 
64 06 -04 
10 6' -13 

Note.-Decimal place. have been oaitted. 

105 

I P 

44 OS 
-02 -05 

35 -04 
16 16 

-29 00 
20 56 

-07 49 
17 -05 
15 03 
06 14 

-07 37 
08 29 
OS 09 
10 18 
51 01 

-03 -13 
15 03 

-09 -61 



Table 37 

Final Rotated Oblique Factor Solution 
for the Cblorproaazine Condition 

Variables A B c D 

1 11 -01 01 33 
2 78 08 -04 -04 

3 03 -11 -24 00 
4 30 69 .. 13 23 
5 03 82 -09 21 
6 -04 03 82 -10 
7 05 -04 26 -45 
8 ot -15 15 11 
9 19 39 -03 36 

10 -02 18 -08 49 
11 -14 71 14 -11 
12 09 44 -13 -26 
13 69 -lO 04 00 
14 16 13 -20 -25 
15 00 -03 06 69 
16 -09 34 17 06 
17 62 15 15 00 
18 -03 15 05 05 

Note.-Deet.al ilace. have been oaitted. 

106 

B 

57 -02 
02 -09 
16 57 
17 01 

.. 17 -01 
-OS 11 
-14 29 

08 -12 
-11 03 

20 -37 
04 41 
37 -15 
37 00 
27 42 
01 02 
58 01 

-12 15 
-01 73 



Table 38 

Pinal Rotated Oblique Pactor Solution 
for the Dexedrine Coacltion 

Variabl.. A B e D 

1 -06 61 -41 15 
2 05 09 8' -16 
3 88 02 09 07 

- 0_ 01 -02 -01 
5 12 21 09 05 
6 -14 -_2 l4 12 
7 -29 -3. 31 -40 
8 -25 -53 02 l' 9 40 44 03 53 

10 -05 01 13 6'" 
11 32 -10 1_ -02 
12 -24 -08 03 -I. 
13 -11 62 03 ... 15 
14 32 41 -04 -01 
15 22 -21 -1. SO 
16 01 12 02 12 
11 02 -06 81 26 
18 18 -23 -02 -OS 

.ote.-Beei .. l places bave been omitted. 

107 

I 

-04 21 
-02 03 
-.1.1 03 

76 -01 
58 34 
OS 39 
03 38 

-10 -04 
05 :n 

-02 -07 

" 46 
49 01 
06 -07 

-07 49 
03 01 

-18 08 
03 -03 
2. -03 



Variables Normal 

1 1.90 
2 .5.25 
3 2.70 
4 32.10 
5 38.10 
6 12.30 
7 11.60 
8 10.55 
9 4.3.5 

10 .5.45 
11 24.15 
12 11.00 
13 103.45 
14. 97.65 
15 7.00 
16 91.90 
17 147.60 
18 30.10 

Table 39 

Means for All Variables 
in the Six Conditions 

Conditions 

Placebo Atropine 

1.60 2.00 
4.45 4.55 
2.80 2.10 

29.55 30.30 
34.60 34.75 
12.00 12.35 
11.90 12.05 
10.60 10.40 
4.65 4.50 
5.60 5.as 

24.35 24.60 
10.90 10.80 

101,,90 98.40 
109.85 109.80 

6.75 6.65 
92.SS 89.00 

164.80 158.20 
26.40 31.00 

Dexedrine Physos-
tigmine 

1.75 1.75 
4.25 3.85 
2.45 2.35 

28.90 27.15 
39.00 35.40 
13.05 12.30 
12.15 12.15 
11.00 11.20 
4.60 4.5.5 
5.95 5.10 

25.05 21.80 
10.80 10.65 

105.95 123.50 
102.80 106.35 

1.10 6.70 
86.90 86.45 

165.10 169.50 
30.85 31.1.t5 

108 

Chlor­
proaazine 

l.70 
4.15 
2.35 

30.55 
34.20 
12.05 
12.55 
10.90 
4.75 
5.35 

23.65 
11.10 

101.55 
105.10 

6.85 
92.10 

146.45 
33.95 



Table 40 

Standard Deviations for All Variables 
in the Six Conditions 

Conditions 

109 

variables Normal Placebo Atropine Dexedrine PhysOItil- Chlorpro-
mine aasine 

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 11",86 
5 22.10 18.10 20.30 24.83 20.18 20.48 
6 5.06 tt.82 4.71 4.06 4.35 S.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 1.5" 1.68 1.23 1.13 1.60 
11 12.28 1".99 14.58 14.31 16.21 1".52 
12 2.27 2.67 2.28 2.19 2.32 2 .... 7 
13 '6.39 61.44 72.29 82.5'" 99.62 9 .... 20 
14 25.04 28.30 29.09 32.34 24.53 30.55 
15 1.2' 1.52 1.,.2 1.21 1.34 1.50 
16 26.16 38.27 24.36 25.fI.O 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 21.0fI. 14.96 
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