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CHAPTER I
INTROIUCTION

An electrical phencmenon of interest not only to physicists and physio-
logists but especially to psychologists is the psychogalvanic skin reflex,

In 4ts totality it 18 a very complex phenomenon because of the variety of facw
tors that must be considered before it can be satisfactorily understood,

Almost from the time of its discovery this reflex was seen to be closely
associated with emotion, and it is st4ll considered today to be one of the most
sensitive indexes of emotional disturbance., Now emotion has a double aspect,
one physical and the oﬁ:er psychical or mental. As such, 1t concerns the
whole man and not merely a part of him. It is in a particular way an experi-
ence of the mmian compo#ite. For a complete explanation, then, it is clear
that both physiesl and psychical aspects of emotion must be taken into account.
The sams holds true for the skin reflex, since it ordinarily accompanies and
somehow expresses emotional experience.

Many studies of emotdon have centered almost entirely on the physieal
side, while others have emphasized the psychical side. It iz in the discus-
sion of the relationship between thase two aspects that thorny problems, both
theoretical and practical,arise. On the theorstical level, for example, the
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whole mind~body controversy comes up., On a more immediately practical level
there are the psychosomatic problems nf emotional effects on the body. One
problem with particular relevance to the commection between the physical and
the psychical in man is the problem of the influence that the will has on the
body. Voluntary control over the skeletal muscles of the body is a matter of
everyday experience, It is another question, however, with regard to the so-
ealled involuntary muscles and organs innervated by the autonomic nervous sys-
ten, Ineluded among these are the structures responsible for the psychegal-
vanic skin reflex.

I% has long been recognised that this response is not susceptible to con.
sclous control, at least directly. Most people are completely ignorant of the
existence of such & phenomenon, It is partly for this reason that it can be
used in deteoting emotions of which the person is unaware.

Fron tine to time, however, investigators(e.z. Abramowski, Hudginsl) have
claimed that under specified circumstances, a person may exercise what seems
to be indirect control over the skin reflex or other autonomic responses.
Although these are rather isclated instances in the volume of psychologieal
literature, it is the report of their success that has prompted the present
investigation. Its purpose is to study, in some small way at least, this ides
of control over what is ordinarily considered to be a completely involuntary

response.

lEduunzd Abramowski, "Recherches Expérimentales sur la Volonté »" J. de
%ctrg. Norm, & Path., X (November-December 1913), L491-508; XIT (Jamary and
pAT 19157, Tu-h3y 66-118. C.V, Hudgins, “Conditioning and Voluntary Control
of the Pupillary Iight Reflex," J. Gen. Psych., VIII (1933), 3-51
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The first difficulty to be faced was the question of approach to the prob-
lem. In his experiments Abramowski uséd a direct approach, although not in the
senge that he thought that the reflex could be controlled as, say, the muscles
of one's writing hand. He rather appealed directly to his subjects to use all
their will power to remain absolutely calm and indifferent to everything that
might come as an excitant. Detalls of Abramowski's experiments were not avail-
able, so there was no question of repeating them. BEven so, such a direct ap-
proach as he used was rejected for the present experiment because of the pos-
sible danger of arcusing a preliminary emotional expectancy state which could
influence the response but which could not itself be cantrolled or separately
measured, Hence, 1t was declded that the subject's emotions should be left
alone as much as possible except for the experimental stimuli to be used.

The approach, therefore, had to be indirect. If a situation could be pro-
duged in which the subject's power of control would be brought into play, could
one not reasonably hope that the sffect of such control would be reflected on
the physioclogical level by a change in the skin reflex? Such a situation could
be brought about by carefully worded instructions.

Therefore, after due considoration and a pilot study, the hypothesis to
be tested was formulated as follows: instructions aimed at changing a person's
emotional experience under conditions of free association will also change the
pbysiological reaction of the assoclative act in the direction suggested by
the instructions. A secondary hypothesis was also formed, namely: instructions
aimed at altering one's emotional experience, while not changing the response
in the direcilon sugrested by the instructions, will, however, produce a change

which can be predicted for similar situations.
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As indicated in the hypotheses, the method of free association was to be
used, What were needed, then, wers stimuli that would arouse emotions over
which the subject could attempt control, For the sake of simplicity, only one
type of stimulus wag selected, namely, emotlonally~toned words to which the
subject would free associate, To bring the control factor into play, slanted
instructions seemed most suitable, i.e, instructions intended to bring about
inhibition or control of the emotional reaction to the stimulus words. For
contrast and comparison, it was decided to introduce another type of instruce
tion for some of the subjects, an instruction intended to rouse the emotions to|
a greater degree, A comparison, then, of the responses under the two types of
instructions with each other, as well as with a control situation in which no
special instructions were to be given, wduld yield some idea of the various
effects of instructions on the psychogalvanie skin reflex,

This problem seems to have some practical importance, in veiw of the faat{.
that certain psychoanalytic techniques require 1;hat. the subject be instructed
to try not to allow his judgment, or other critical faculties to interfere witl';
his associations, but to remain calm and relaxed so that the recall may be
facilitated., If these instructions really produce changes in the total affec-
tive state of the subject, there might be expected to be similar changes takinq
place under laboratory conditions. If the total affective state is changed
following upon the instructions, some change would also be expected in the
emotional responsivity of the person taking a free association test., Positive
results would also be of interest for the field of psychosomatic medicine,
since the relation of psyche to goma is so essential to that medical approach;
and it is in emotion that both body and mind are so very intimately involved,
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Although the chief concern of this study is not theoretical, a brief sum=
mary of tsho theoretical phase of the problem imglvad will be useful as back=
ground and will help to make the pioture emplete. At the heart of things lies
the mind«body controversy. Are mind and body tm distinet entities, or is one
Just a manifestation ef the other? If they are diatinct, what is the nature
of the one and of the other? How are thay related? Do they, or can they,
interact? | | . |
Such questions have been asked in some fom or other for over two thousand
years, and they are still being asked today. fho answers that have been given |
in the course of history have been many and varied, but most of them can be
redused to throu basic explanationsi (1) min& and body can be explained satis~
faotorﬂy in terms of one basic reality, mtter; for example, the Greek Ato~
migts held that the soul was made up of very subtle atoms; (2) mind and body
are diatinct, 1nd¢pondon‘b realities, imdm:ibla to each other, but with some
1link between thm; for example, Plato ‘hmght that the soul resided in and used
the body, much 1ike a rider on a horse;2 (3) mind and body, though distinct
from each other, are incomplets in themselves, but are so united as to form
one complete though composite being, This is aumunmm what Aristotle
taught, and in its general lines this form of Aristotelean compositionism
cams down through Christianity into sehalasiic philoscptry and held sway till

Iz Atomists, 72-73, t0 ﬁ %ip memaim, the terms ané

soul may, at times, be néw mtareha.ngoably, though strictly speaking &
Tinction should be made.

JAristotelis De Anima, ed. Paulus Siwek, S.J., (Romae, 195k), II, 1, Li2a
- 923’:&...._..» ’ ’ s » 15, 1, ’




the beginning 'of the seventeenth century.

At this point Descartes csue on the sosne with his extreme dualism, a doc-
trine mich?ﬁmiam@n‘bally the same as Flato's. Descartes held that soul and
body are opposed to each other in nature and have nothing in camwon. They arve,
however, connected at one point in the brain, the pineal gland, Here the asoul
is situatedy or at least it exercises its functions here more particularly than
in any other part of the brain or body. A few years later leibniz's doctrine
of independent, Limmtable monads furnished the basis for what is called psycho-
physical pa.ramusm.l‘ This theory "conceives of psychic events as ruming a
course in which psychical produges psychical bui never physical; parellel to
this series of events and complementing it in a marvelous manner by a kind of
pre-established harmony there is a serles of events in which physical produces
physical but never psychicaly®

These theordes of interactionism(Descartes) and peychophysical parallelism
have been held in some form or other in modern psychology down to the preseat |
day. There are some, though, who solve the mird.body problem to their own
satisfaction by effectively denying that the problem exists. They subscribe
to the moniastic view thal body and mind are tut two aspects of one and the
same reality, matter.® Gardner Murphy sums up well the modern situation when
he says that despite the mass of work on psychosomatics, there has been no

Lge. Edwin G. Boring, A History of
- » 7 ¥ Qmﬂtﬂl chO 3 m ed-, (I‘IW
York, 1950)s Descartes, pp.‘lw:& ﬁé‘i%i‘z’, Pp. 135«-%.

Smm Verner Moore, The Driving Forces of Human Nature, (New York,
1950)' pi 6'8c

6¢£. e,g. "Introductory Statement," Psychosom. Med., I (Jamary 1939).
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"renewed offort at some sort of retional formlation of functional mind-body
interdependence, if not some more high-flying philesophical solution of the
mind.body problem.... We contimue to have our parallelisms, interactionisms,
and so on, To be sure, there i8 a great deal of insistence about the unity of
the organism...the psychogenic condition causes the organic damage, gnd vice
versa,,..psychic processes reflect physical processes. Nothing much really
geaus to be going on by way of an attempt at a clean formulation of how there
can be such a thing as a mind in relation to a body, or how there can be a
body in relation to a mind,,. .7

It i5 neither the intentiom nor the purpose of this study to a ttempt this
"clean formlation." However, as the remote theoretical basis for the problem
here investigated, the scholastic explanation of man is accepted as the only
logical and consistent theory. Acgording to the prinociples of scholastic phi.
Josophy, there are distinmuisheable 4in man two qualitatively distinet princi-
ples--body and soul, matter and spirit, psyche and soma--go united as to fom
ong integrated person. Only such a dual principle united in one person can
adequately explain the human psychological facts, for both the unity and the
diversity seen in mpn are preserved. Although these two substantial principles
are essentially distinot, still, becsuse of their intimate union, they can and
do mutually interact and influence each other., It is this miiual interaction
based on the substantial union of body and soul that is the basis for hoping
to find some degree of voluntary influence on the psychogalvanic reflex.

TGardner Murphy, An Historical Introduction to Modern Paychology, 2nd ed.
(Yew York, 199), pp. 3B7-785. = & ’




CHAPTER II

THE PSYCHOGALVANIC SKIN REFLEX PHINOMENON
A REVIEY OF THZ LITERATURE

Singe the psychogalvanic skin reflex(POSR) is the principle variable under
congideration, a general review of what it is and of what it is supposed to
mean will be the subject of this chapter. In the £irst place, by PGSR 1s meant
the sharp drop in apparent skin resistance to elsctrid ty upon the presentation
of a sensory stimlug, the ocourrence of an idea, the arousal of an emotioen,
or some other mental or physiologiocal change. Closely linked with this, and
a factor that mwt be taken into consideration in evaluating the PGSR, 4s the
bagic resiatance, i.e. thas level of a person's skin resistance to electricity
in reference tc which the temporary drops in resistance(the PGSR) are measured.
Although this phenomenon has had various names in its history, such as psycho-
galvanic reflex(PGR), galvanic skin responss(GSR), electrodermal response(HDR),
& canbination of the first two terme will be used in this thesis in order to
include all the essential elements, i,e., psychogalvanic skin reflex(PGSR).

The electrical properties of living bodles were known 88 far back as 1786
when Berthelon published 1'Mectricité du Humagn Corps. A report here and
there on the same topic appeared in the years following, and in 1879 Vigouroux

<
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published an important work on the galvanie responge.l However, it is princi-
pally in conneotion with the names of Féré and Tavchanoff that the PGSR pheno-
menon has been made known, In 1688 Fére found that, if he atiached two elec-
trodes to the foream, connected .‘m geries with a weak source of current and a
galvgnoneter, quick deflections of the galvanometer occurred when S was stimu-
lated by a tuning fork, an odor, or a colored objeot before his eyes., In 1890
Tarchanoff cbtained similar deflections without any external source of current.
Almost any two parts of the sidn, if connected through & galvanometer, showed
a potential difference and deflected the galvanometer needle, Stimdation of
3 cauged further m&mﬁ. These two phenomena are probably both dependent on
the same physiologieal processes,? although Thouless was of the opinion that
they were fundamentally distinet.3 Péré's phenomenon, however, has been mare
generally used in experimental work because it 18 somewhat easier to record
and gives a measure both of the basic resistance between the two electrodes
and of the temporary change in resistance ocaused by a stimlus., This study
will be dealing with the phencmenon of Feré.

What Féré noticed was an increased flow of the impressed current through
the body, due to a lessening of the effective resistance of the body. He at

YCamey Tandis & Henry N. Deiick, "The Electrical Phenomens of the Skin
(Psychogalvanic Reflex)," Psych, Bull,, XXVI (Jamary 1929), 6l.

21,4, Jeffress, "Galvanic Phenomena of the Skin," J. Exp. , X
(1928), 130-1Lk, cxited in Camney landis, "Electrical FPhencmena Skin, u
Psych. Bull., XXIX (Decenber 1932), 705,

3R.H. Thouless, "The Technique of Experimentation on the Psychogalvanic
Reflex Phenomenon," Br. J. Psych., XX (Jamary 1930), 219-228.
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f£irst thought '.’& was due to statie electriocity generated by friction of the
electrods with dry skin, but Tarchanoff almost from the beginning emphasized
the rols of the sweat glands.l

But what electrieal changes took place in the body to bring about the
f£all in resistance?Gildemeister!s ressarches over the peried of years from
1912 to 1928 did most to establish the polarization theory. It was also Gilde-
meister who brought out the fact that the resistance measured is apparent re-
sistance and not true ohmic resistance.> Darrow in 1927 tentatively held that
‘the potential changes were probably due to a function, firstly, of depolariza-
tion and thes transfusion of liguid through the glandular membranes, and second-
1y, of the change in relative ion concentration due to the change in relative
moisture under the elwtrodaa.é Woodworth sums up this aspect of the phenome-
non thus: “The exact mature of these changes is not known, but we do know that
there ars slectrical changes in gland cells just before and during the active
phase of secretion. Such changes as depolariszation and increased permeability
of the membranes of thesweat glands would account for both the Tarchanoff and
Fere effecta.n’

&

lbyost of the facts about Fere and Tarchanoff have been taken fram Robert
W?&xﬁ Harold Schlosberg, Experimemtal Psychology, rev. ed., (New York,
] » ch, 6. :

5Cited in landis and DeWlck, 85, and Landis, 699.
GChwtar W. Darrow, "Sensory, Secretory and Eleetrical Changes in the
gki.n E{gl]m Bodily Excitation," J. Exp. Psych., X (June 1927), especially

TWwdwerth-Schlmberg, 12,
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The physiological basis of the PGSR was a matter of long dispute, but to-
day the gemerally acocepted opinion is ﬁhat the phenomenon is due to sweat-gland
activity, Through the years three main theories have rallied followers: the
musoular theory, the vascular theory, and the secretory theory.

The muscular theory considered the PGSR as a potential change under the
electrodes produced by overt mscular activity throughout the body.S It is
common knowledge that musoular contrection is sccompanied by electrloal acti-
vity(spike potentials), sc perhaps the PGSR is the summation of muscle poten-
tials 4in the region of the slectrodes. However, by puncturing the skin under
the electrode a telling blow is given to this theory. When this is done, prac.-
tically all bodily resistance is abolished.’ Ascording to McCleary, only one
other study has directly tested whether the skin is necesssry. In this study,
the ocuter skin layer was removed by a blistering agent with the result that the
PGSR could not be obtained.l0 Henoe the skin msb be explored to find out
what happens.

The vascular theory is much harder to dispose of. Everyone knows that
in emotion the tiny blood vessels of the skin dilate and contract., One need
only mention the well-knowm ocourrences of blushing and blanching. Féré came

85, sidis & L. Nelson, "The Nature and Gausation of the Galvamic Phenome-
na," . Rev., XVII (1910), 98-146, cited in Robert A. McCleary,"The Nature
of the Galvani Skin Response,” Psych. Bull., XLVII (March 1950), 100.

9¢,P. Richber, "Physiological Pactors Involved in the Elestrical Resis-

tance of thelSkin," Amer. J. %iol., LXXXVIIT (May 1929), 596, citing a pre-
vious report of his In Proc. Nat. Acad. of Sei., XIT (1926), 21k.
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to think that the basic factor underlying the PGSR was vasodilation. As fur.
ther progress in physiologiocal msearci: was made, the possibility that vasocon-
striction might be tixa physiological basis was also considered, McDowall cone
binad both ideas into his theory by suggesting two mechanisms for the POSRH:
(1) since vasoconstriction reduses the blood content in the skin and whole
blood has a higher resistance than extracellular fluid, a lowering of blood
content in the layers of the skin would account for the fall in resistance;
(2) because change in the contour or tension of the skin can cause electrical
changes, vasodilation might have mechanical effects which would, in tum,
cause a lowering of skin resistance.ll MeDowall's arguments, though, and the
evidence he presents are not very convineing. The most obvicus answer to his
theory is that what caused the circulatory changes also caused changes in other
physiological systems in the same area, such as the sweat glands, the other
‘claimant for the major role in accounting for the PGSR, So the only thing to
do was to test and record simultaneously the changes in these two systems to
see which correlated most closely with the PGSR.

Darvow in his series of detailed expariments seems definitely to have
shown that the PGSR is dependent upon sweat-gland activity. In one of his
atudies, he simultanscusly recorded at the point*of attaciment of the elec-
trode to the skin vascconstriction of the blood.vessels, temperature of the
skin, vohime of sweat secretion, and PGSR vardations. The data gathered
showed quite clearly that changes in blood volume at the spot in questlon were

3.5, MeDowall, "The Physiology of the Psychegalvanic Reflex," Quart. J.
Exp. Physiol., XXIITI (1933), 277-285. Cf. also McCleary, 102.
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not related in any consistent way to the PGSHs. PGSR and moisture secretion,
though, were related.}? In his original report, Darrow showed that the in-
creage of molsture on the skin consistently followed the electrical changes by
about one second, The peak of the deflection occurred only a fraoction of a
second after the appearence of the surfase molsture, while the maximum of se-
ocretion ogcurred about two ssconds after the peak of the change and two geco:"&cas
before the coamplete retwrn to normal resistance level.l3 This was confirmed
in later studies,.

The evidence just mentiened points to the fact that it 1s the response of
sweating, i.e, the changes in the sweat glands themselvea, that is responsible
for the PGSR reaction rather than the sweat itself. Some thought that the
swoat secroled merely provided a good conduotory but if suoh were the case,
the conmon paste electrodes would be of 1ittle valus, The relativaly quick
recovery of body resistance would be hard to explain since sweat would not
congistently evaporate so quickly. The exact nature of the changes in the
sweat glands is not definitely known, but the evidence for depolarigation of
the glandular membrenes carries the most weight, a3 has already been indicated.

There is quite general agrecment, then, on the role of thepweat glands
in the PGSR reaction. With regard to the merveus control of the response,
strong evidence points to the faet that the sweat glands are innervated by the
synpathetic division of the autonomic nervous system and that the poste

26w, Darrow, "Hlectrical and Circulatory Responses to Brief Sensory and
:{gamml Stimuli," J. Exp. Psychol., XIT (1929), 267-300, cited in McCleary,

13Darmw, (1927), 209.
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ganglioniec outflow provides the final common path for the PGSR. “Numercus in-
vestigations have shown by direct surgical approach that the GSR is dependent
on an intact sympathetic chain, and conversely, that direct s timulation of the
chain or the postganglionic fibers imvolved will produce a GSR., More gquanti-
tatively the amplitude of the GSR 48 a direct function of the intensity of such
sympathetic stimulation and the mmber of postganglionic fibers left intact.nll
The subecortical brain centers that contrel the aympathetic fibers in question
1ie in the hypothalamic region, but the pioture is not yet completely clear.
And since oonscious processes also affect the PGSR to a marked degree, the
cerebral cortex has been explored, and one of the main cortical centers is
quite definitely in the premotor area(Brodman 6).

Of far greater interest, though, than the physiologiecal is the psycholo-
gical aspect of the PGSR. Although this phenomenon is a reflex, there is more
involved in it than nervous pathways and sweat glands., Psychologists as psy-
ohologists are not so much concerned with the physical changes in the organism
as with the mental antecedents, or accompaniments, or consequents of these
changes. The immediate origin of the PGSR is physiclogical, and the more known
about this the better, but, at least in experiments like the present one,
organic changes are excited by mental states, which are, therefore, the ulti-
mate causes of the reflex. It is these that the peychologist wants to deter-
mine and interpret.t5

Uyio010ary, 112. The other points in this paragraph are alsoc taken from
MoCleary, 110-112,

6)15@4:‘6%@1 C. McCarthy, S.J., The Measurement of Comation, (Chicago,
1926), p. O.
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Almost from the beginning of its history the PGSR was connected with the
emotdons, and many researchers thought that finally a reliable index of emo-
tion and emotional behavior had been found. 7This response was rather easily
measurable, it was a reflex, and was a very sensitive reaction which oceurred
when other responses failed. By 1932 Landis was able to review over five hun-
dred reports either directly on the phenomenon or closely comnected with it.

As research began to increase, it wes soon discovered that this response
ogcurred under 2 variety of conditions and stimulus situations; for example,
gross mscular activity, pain, mental activity, even in situations where the
peychic element was reported as not functioning.’® In his 1932 review, after
seeing the wariety of theories and claims for the PGSR and conducting some re-
search on his own, Landis expressed a rather sceptical attitude as to the value
of the phencwmenon as a reliable index of any psychological event. "From this
literature, giving the results and comiusions of many investigatore, the
reviewer 15 convinced that there is really no adequate evidence that these
eleotrical phenomena of the skin are of necessity sssoclated with any paycho-
logical svent. They are, as Wang points out, strictly physlological in nature
and probably have a marked and important psychobiological signifiocance. There
is no Justification for anyone using any present galvanmmetric tochnique or
method as a measure of, or a criterion of any of the traditional psychological
oategories, personality traits, or social relatienships of the individual,nl?

v 180n this last podnt cf. landis, 708(Ebbeche) and MCCarthy, pp. L7-L8
nowd.,

XTM: 7250
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One oan understand a certain scepticism in the face of the many and, at
tines, almogt contradictory claims, yet something was happening. Peychic fac-
tors were present in many of the reported studies. Why not search for the
element that gave a unity?

Woodworth-Schlosberg are of somewhat the same disappointed frame of mind
with regard to emotion. They feel that the term emotion should no longer be
used to express 2 special mental or behavioral state and that the phrase level
of activation would be a betier designation of what happens in the organism
when stimlated. Emotion 48 merely one end of a contimum of activation, This
attitude, however, tends to leave the psychic element of emotion very much in
the background, In fact, i1t seems to ignore, at least in practice, the well-
known distinction between smotion and emotional behavior that Cannon so much
insisted on in connection with sham rege.l8 level of activation describes well
the physiological states of the organiem, but it does not indicate the very
essence of emotion, namely, the consclous awareness of a suitable or unsuitable
situation,?

Despite these views, the PGSR does follow emotional stimuli, in varying
degrees, of course, depending on the individual subject, the kind of stimuli,
etc. Perhaps what 1ies behind the opinion of these authors is thelr confused

)18%1.8. Cannon, Bodily Changes in Pain, Hunger, Fear and Rage, (New York,

1oodworth-Sohlosberg, 108-110 and 158-159. OConsider their illustration
of the bulld-up of activation.~how the organism becomss more and more activated
as various stdmull bombard it. Tt is almost purely physiologleal, and the role
of the conscious element in the whole process 15 almost completely ignored.
Except for the fact that they use the word man, it would be hard to believe
that the subject of thelr description is a Teal human being.
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idea of what an emotion is. In the article referred to, one would gather from
the way landis spesks that the two levels, physiologlcal and psychical, are
not very closely comnected and that physioclogical changes have only physiolo-
gieal causes. Woodworth, in the 19L7 edition of his Psychology, indicates what
to the present writer contains the key to emotion when he speaks of the indi-
vidualfs intellectual perception of the situation as one of the facts to work
with in treating of emotion. Yet most of his disoussion that follous seers to
be physiologically cdntered to the neglect of the pgychic factor. When he
speaks of intellectual, he means cortisals when he says emotional, he is re~
ferring to the lower brain centers,Z0

Sinos, therefore, the present experiment makes use of emotional stimuli,
it should be made ¢lear just what 18 meant by emotfon. Perhaps in the analysis
of emotion reasons may be suggested as to why the PGSR should be susceptible to)
at least indirect voluntary influence. In the first place, let it be noted
that what is here analysed and desoribed is a normal, adult emotion, and as

such the somplete emotion is an experience of the persony it is a total reac-
tion, %he notion of emotion involves the notion of man as & substantial unity
caaposed of two substantial principles with vegetative, sensory, and intellec-
tual activities. An emotion iz not merely & mass of sensations or of physlcal
changes in the organism, These alone might be emotional behavior but would
not be the emotion itself, Nor is an emotion & purely intellectual reaction
to or evaluation of a particular situation. In such & case the experience

20g,5. Woodworth, Paychology, 5th ed., (New Tork, 1947), 366-371.
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would rather Be James' "eold and neutral atate of intellsctual perception,®
% cold-blooded and dispassionate judicial sentence," "a feelingless cogni-
tion."2k No, in ocut and dry terms, an emotion 1s "the reaction of the semsory-
“retional being to the things it knows."?? Ordinarily all three levels of ac-
tivity are involved-.vegetative, sensory, and rational, In certain situations,
however, when the organism 1s damaged, the bodily accompaniments of an emotion
may be absent; bubt one can s8till quite prouperly speak of an emotion despite
this,

When it comes 1o defining or desoribing emotion in particular terms, the
task becomes 4ifficult, Instead of attempting to fornmlate a new definition
or deseription, those authors who follow the scholastic line of thought will
be relied on, Emotion, then, includes the following steps: (1) perception of .
an object or situation on both the sensory and intellectual levelsy (2) the
evaluation of the object or situation in relation to the individual; (3) an
appetitive or action tendency toward or away from the object or situation;

(4) widespread bodily changes according to the situationy (5) perception of
these bodily changes and the resulting reinforcing of the emotion.?3 If all

2h1111an James, Psychology: Briefer Course, (New York, 1905), pp. 379-380.

ngﬁeorge P, Klubertanz, The Philosophy of Human Nature, (New York, 1953),
p. 206.

23These bodily changes occur on both the conscious and unconseious levels,
It 15 not necessary that all changes come to consciousness. In milder affac~
tive states the normal person is unaware of change in heart action, respira.
tion, ete. (Cf. T.V. Moore, Dri Forces, p. 121 also V. Benussi's experi-
ment on respiration oited in W srthwochlosberg, pp. 186-187.) And most
peopla do not even Imow they have & PGSR, But this does not mean, therefore,
that if it occurs even when the subject says he experiences no affective
change, it cannot be considered an indisation of emotion. The stimulus may
touch on an emotional complex.
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this is put into one sentence, an emotion or affect can be considered "as the
felt tendency toward an object judged suitable, or away from an object Judged
unsuitable, reinforced by apecific bodily changes according to the type of
emotion. 2l

Agcording to this viswpoint, the core of an emotion is the felt tendency
following on the evaluative Judgment of the objeot or situation in questdon.
The bodily resonance, on the other hand, which so many discussions of emotion
ovaremphasize, largely plays & role of reinforcement, and is neither the emo-
tion itself nor the direot caunse of the m’hionu This is in accordance with
Camneon's distinction between emotional experience and emotiomal behavior. This
distinction 15 seen clearly in ocases where adrenalin is injected into the
bloodstrean or where there is an endoarine imbalange, The person may feel as
if he were afraid, angry, and sc on, because of the changed physiological
state, but this would not properly be ocalled an emotion. On the other hand,
real smotional experience may be had even though the physical response is de-
finitely ruled cut{at least mwarensss of such response) because, say, of in-
terruption of the nervous pathways between the head and the rest of the body.
As examples, there may be cited Sherrington's "markedly emotional dog® which
was deprived of nearly all semsation from the interior of the trunk yel with
no éhange in amotional behamm?g or Camnon's aympathectemized cats, with the

2yagda B. Amold & John A, Gesson, S.J,, The Human Person: An Approach
to an Integral Theory of Personality, (New York; Y9BL, 5. Dh. Apoash

231> Charles Sherrington, gﬂgﬁtﬂe Action of the lNervous System,
2nd ed., (New Haven, 1947), p. 280.
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same results. On the human level, there are the clinical cases of paralysis
and atrophy reported by Dana in whieh ﬁoml emotions persisted but without
bodily mmion;% or Wilson's pathologieal cages of laughing and erying
when actusally the patient's state of mind was in "patent confliot with the
apparent emotion,"27

However, the relation between the bodily reastion and the pesychic factor
18 very close, and a closer study of it may give some hint that will support
the idea of voluntary influence of the psychical on the physical.28 In the
descoription of an emotion or affect given an the previous page, the latter part
ran as follows: "reinforced by specific bodily changes according to the type
of emotion.” When a person faces a situation which makes him, for example,
angry or afraid, what happens in the body? Besides movements in the skeletal
msales, the whole of the visceral mechanism is affected; the heart speeds up,
the blood vessels contract, digestive processes are inhibited, glandular secre~
mmmmdmmbam, sweat glands secrete, and so on, A typical
pattern reaction is brought about under the influence of the sympathetic(and
paresympathetio??) nervous ay!um which receives its innervation from the

2Charles L. Dana, "The Anatomic Seat of the Buotions: A Discussion of the
James-Lange Theory," Avch. Neur. & Puychiat., VI (December 1921), 63L-639.

2T5.4.K. W "Pathologieal laughing and Crying,” J. Neurol. Psycho-
path., IV (February 1924), 299-333.

26A1though the discussion will be of bodily changes in general, everything
will apply to the PGSR sinoe it is one of these changes and very likely the
most sensitive of them all.

29Ge. Magda B. Amold, "Physiclogical Differentiation of Emotional
States,¥ Peych. Rev., LIT (Jamary 1915), 35-U8.
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thalamic and hypothalamic centers in the brain stem. Cannon's brilliant work
on the autonomic responses of smooth musole and glands has brought many of
these facts to light. The striking fact is that not merely one or other of
those changes takes place in a randem sort of wmy, but they occur together as
patterned reactions, ",,.like inborn reflexes of low order, such as gneesing,
in which the impulses flash through peculiarly ocooperating neurons groups of
the central nervous system,"30

Cannon, though, thought that if only the visceral picture were considered,
mich the same would be found to be happening for any one of the emotions, so
that from the visceral changes alone, it would be difficult to differentiate

one amotion from another. In more retent years, however, there has been evi.
dence that it is possible physiologlcally to differentiate emctional states,
at least the more violsnt ones. For sxample, Marphy, Murphy & Newoamb state:
*The heart, lungs, skin, arterisl mwsoles, and so on participate in patterns
which can be differentiated from those of other smotions.' In support of this
agsertion they oite the work of R.C. Davis who reanalysed the data of Landis's
experiment(192);) and showed that "in many respects the different situations
produged quite distinetive responses, despite the cumlative mass effect of
the atimild in the long experimental period. Scme phases of the fear, dis-
gust, and surprise situstions are absolutely distinotive,"3} Amold reexamined]

chm: Bodily Chenges, p. 282.
3 ardner Murphy, leis Barelsy Murphy, & Theodore M. Newcamb, rimen-
m Sogial M rev. ed., (New York, 1937), pp. 139 & 1523 m%“a-
Davis exospt the date(1934). cf. also A.F, Ax, "The
P!wsiolagim Differentiation of Fear and Anger in Humans," Amer. Psychol.,
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Carmon's findings in the light of some of her own observations and of other
research data. She oame to the conclusion that at least three different phy-
siologloal states corresponding to the three different emotions of fear,
anger, and excitament or elatien, could be distinguished,3?

At the tumn of the century, William James held that every emotion had its
own pattern33(though this view was not founded on the experimental evidence
that later investigators were to fumish), and this naturally fitted in with
hie theory of emotions. According to the much-discussed James-lange theory,
it is the bodily reactions which cause the emotion, and not the emotion which
oauses the bodily changes. To be more precise, it is the awareness of the
physioclogical changes which constitutes the emotion. In James' famous words:
"y theory, on the contrary, is that the bodily changes follow directly the
perception of the exciting fact, and that our feeling of the same changes as
they occur IS the emotion.
and weep; we meet a bear, are frightened and runj... The hypothesis here to
be defended says that this order of sequense is incorrect, that the one mental
state is not immediately induced by the other, that the bodily manifestations
mst be first interpoged between, and that the more rational statement is that

nse says, we lose our fortune, are sorry

we feel sorry because we cry, angry because we atrﬁ.ko,...“ﬂ*
If this state of affairs be true, there seams to be little possibility of
controlling the bodily changes, except, perhaps, for some modification of then

32armold, "Physiological Differentiation," 35-18.

33James, Psychology, p. 378.
3hoad., pp. 375-376.
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after they have oocurred. Camnon in particular was very influential in coun-
teracting this topsy-turvy theoxy. &aAa consequence of his extensive study of
the effect of the autonomic nervous system and of the adrenal glands on the
organism, Camnen formulated his thalamic theory aocording to which the cauwses
of the pattern reactions and of the feeling tone in emotion were centrally,
not peripherally, located. An external situation excites afferent impulses
towards the cortex. On their way in, these impulses may directly exeite tha-
lanic processesappropriate to the situation, or they may go on to the cortex
and there arouse conditioned responses which in turn excite appropriate thala-
mic processes. In elther case the peculiar quality of the emotion is assumed
to be added to the simple sensation when the thalamic processes are roused.
Efferent impulses are then widely discharged into the viscera and skeletal
muscles, while afferent impulses are sent to the cortex. - Here in the cortex
the pecaliar quality of the emotion which was added in the thalams to the
simple sensation is perceived, and fear, rage, and sc on, as the case may be,
are experienced. From the viscera and muscles reinforoing impulses are sent
back through the thalams to the cortex.3’

Aeoording to this theory, the individual pattems of emotional reaction
are organigzed in the thalamic region and discharge not only to the periphery
but also to the cortex where they add the distinstive feeling to the sensation.
The perception of this peculiar quality added to the simple sensation in the
thalamws 48 the emotion. The basic patterns of reaction, according to Carmon,

35Walter B. Camnon, "The James-lange Theory of Euotians: A Orittcal Bxa-
mination and amcAlternative Theory," Amer. J. XXXIX (192'1'), 106-12k;
"Again the James-lange and the Thalamic Theori fmotion,® - Rev.,
LOVIIT {(July 1931), 261-295.
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are ingrained in the nervous system, andyappropriate situation, simply sensed,
is enough to arouse the thalamic pmceéaes and ready them for patterned dis-
charges along the neurones of the auntonomic nerveus system.

At first glance, this whole explanation appears to remain on the physio-
logioal level. However, it may be argued that Camnon's primary intention was
to explain the physiological aspect of emotion. His insistence on the distinc.
tion between emotional behavior on the one hand and emotional experlience on
the other is well-knowns and he explicitly denies that he ever stated "that
‘the thalamms is the seat of affectively~toned experiences,' and yet on the
bagis of facts.,.he has maintained that the thalamus may be the 'source' of
such experiences, as retinal changes are the source of visual amtm."%
What the thalamus does provide is the neursl organization and pattemnswhich
are the physiclogieal basis for such emotional experiences. The important
part assigned to the thalamic region in Camnon's theory seems to £it in with
the present trend among neurophysiologists to look for a fimal functional in-
tograting center in the diencephalic region of the brain rather than in the
serebral cortex.37 ,

However, although the physiclogleal elements as oublined by Csnnon can
well serve as the basis for a coamplete theory of emotion, a difference of opi-
nion comes in on the precise role of the cerebral cortex and of the thalamioe

3paych. Rev., XXXVIII, 266,

Ncmnmumw&"m Cerebral Cortex in }('Lm 1. The Geé'?bmhi.l Cﬁfé |
tex and o v Neurol $.5 VI (September 193 ~Uli23
A8 of th. Camebral Tt en N T e i e retation,” in
Brain Mechanisms and Consciousness, (Oxford, 398L), pp. 28L-~30L.
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processes., Irf Cannon's view, the cerebral corbex plays primarily an inhibiting
role, i.e. it serves to keep emotional resctions under control so that they do
not run riot, as, for example, in cases of pathological laughing and crying.
How the cortex exercises this inbibitory influence is not made clear. It seems
that impulses to the skeletal muscles and viscera may be sent out before, or
at least al the same time as, the impulses to the cortex. Therefore, in the
view that the cortex is essential to conscious oxpuimcé, and hence to any
possibility of voluntary comtrol, the firet impulses to the viscera ocould es-
cape control though subsequent innervation would not.

With regard to the thalamic processes, if one accepts Canneon's explanation
unreservedly, then there would seem Lo itake place in the thalams at lesst an
implicit Judgment, sinoe appropriate responge patterns are, or can be, made
ready for discharge before the cortex comes into the picture. This is hardly
acceptable beoause a jJudgment implies consclousness, and the cortex is neces-~
sary for consciousness.3® Insofar as Cannon's theory is, therefore, mainly
physiological and does not deal satisfactorily, at least in the opinion of the
present writer, with the psychological aspect of emotion, a more comprehensive
viewpoint must be sought. No doubt there is room for argument as to the se-
quance of the various nervous pathways, but on this level the excitatory view
is more preferable, According to this theory, thalamdc.hypothalamic processes
are roused by cortical impulses that result from a psychologleal evaluation

381’0::1‘3.&1&, Brain Mechanisms and Consolousness, p. 307.
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of the situation,3?

In his Measurement of Constlon NoCarthy describes the genesis of an emo-
tion along the same lines as the description given above,40 but seemingly under
the influence of the James-Lange theory, he reserves the term emotion to the
consciousness of the organioc changes which are brought about by an appetitive
disposition{conation) towards or away from the object. He explicitly speaks
of uphysiologieal changes of that essential kind which, when they have their
repercussion in consoiousnsss, constitute the formal element of emotion.®
However, McCarthy does differ from the James-lange theory in that he ascribes
the physiological changes not merely to Jamea' "object simply apprehended® bui
to "dynamic mental states and activities," i,e. appetitive dispositions or
conation.Bl Agtually, then, what he calls oonation is really the felt tendency
of the Arnold-Gasson description; and what he labels emotion is rather the re-
inforoing of the emotional state that already exists, |

Although in general MeCarthy's analysis is acoeptable, his application of
terms 15 apt to be confusing. Besides, a very important point 1s neglected;
that is the felt tendency aspect of emotion. Why, it may be asked, is this
felt tendency so central? or what is there about it that justifies its belng
oonsidered the essential constituent of amotion? The best answer to these
guestions lies in the reference to the self(at lsast implicit) that is the

3%agda B, Arnold, "An Excitatory Theory of Emotion," Fee and Hmo-
tions: The Moosecheart Symposium, ed. M.L. Reymert (New York, s PPp. L1=33.

Ko 18,
Wyacarthy, po. Lo-1.
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distinctive feature of this tendency.l2 Without this self-reference, which is
inplied in the evaluation of the object ss suitable or unmitable to the indi-
vidual, the object would have no emoticnal value, it would not move the sub-
ject of the emotion. The relation to the object or situation would be merely
on the comnitive level. Any bodily changes that might occurwould not be the
ones typically ocourring in emotion, But when a person evaluates things with
reference to himself, the whole of his bodily and mental forces is summoned to
action. Appetitive processes, or action tendencies, deep-seated in the per-
gen's makeup are called into play, either toward the object if 4t be Judged
suitable or away from it if 1t be Judged unsuitable. These tendencies become
attached, as it were, to particular situations whish evoke them once the quali-
4y of the stimulus or situation becomes lmown by experience. Thus these men-
tal states can be spoken of as dynamloe; thay are deepseated in the organism and
are integrated with many vital funetions which mirror, so to speak, by reac-
tiors in the varfous bodily systems the state of mantal excitementibyich is the
emotion i3

Henoe, the emotion with ite reference to the self is a reaction of the
indlvidual, of the persen who will act, in ordinmary circumstances, as a unit
aocording to the different levels of his activities. On the bodily level the
responge is through the internal coordinating mechanisms governed by the auto-
nomic nervous system on both the conscious and unconscious lavels. These

b2¢r, Vincent V. Herr, S.J., "Integration and the Self-Ideal," in Arnold-
Gesaon, The tuman Person, p. 283,

431 this description we have relled on Vincent V. Herr, S.J., General
Psychology: Briefer Course, (Ypsilaumti, 19L8), pp. 138-139,
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reactions are patterned. Therefore, it seems that a central cause should be
sought. For this role the psychic element seems best fitted rather than a
purely physiological one such ag Cannon's thalamic elaborations. The reason
lies in what has already been indicated. Particular stimml4 or situstions have
particular meanings for one person and another. Because of this a certain pat-
tern of reaction may be set up according to the particular affective value.
Subsequent reactions will tend to follow the same pattern. Confirmation of
this inference may be found in the evidence for differing patterns of physio-
logical reactions for different emotions. Besides Davis and Armold already
mentioned, lt Ax found that the difference between fear and anger lay in the
degree of activation rather than in the systems which are activated. The re-
sults of one of Darrow'!s researches might also give support to the notion of
differing patterns for different emotions. He found that blood-pressure re-
sponges and PGSREs varied independently following ideational stimuli and pure
sensory stimli, The st times contradictory results he reviewed in the same
article oconcerning varying cardiac activity, blood-pressure and vasomotor
changes in response to the same kind of stimuli mdght alse be explained in
temms of patterns set into action. A particular stimulus for an individual
subject might have a different total meaning than for another, and the result
would be 2 different physiological pictumﬁbs

l‘h@_r_q, pp. 21-22. Ax, Amer, Psychel,.is also referred to in note 31,p.2)

Y parrow, Psych. Bull., XXVI, esp. 195-197. C¢. also Jaumes' statement:
tThe various permutations of which these organic changes are susceptible make
it abstractly possible that no shade of emotion,should be without:a bodily
reverberation as unique, when taken in its teotality, as is the mental mood

itself.v Pﬂzchom, Pe 3?8#
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The point of all this is that patterned emotional responses indicate a
central cause which is primarily and necessarily psychological, lying, as noted
above, in ths necessary reference tos elf that is had in every emotion. If
this is the case, then some control, at least, of the bodily manifestations of
emotion seems possible, since a person oan learnm to control his thoughts and
attitudes. He can be alert to avold self-reference of a siimlus or situation.
Whether such an attempt will be successful or not is another questibn.

S0 far the PGSR has been considered in 4its physiclogical aspect and in its
relation to emotion. The next step i3 to examine the PUSA more precisely in
its relation to the will, for herein lies the center of voluntary control. A
theoretical discussion as to the what and how of the will will not be under-
$aken. However, for the sake of clarity, by will is meant the matiomal appe-
tite in man which tends to the good as suchy or the faculty of innlin;\%wards
an object intellectually approhended as good. By voluntary oontrol is meant
the ability to exercise same damination, at least indirect, over the bodily ve-
actions which ordinarily accompany emotdon. Specifieally, in this investiga-
tion, the question is not of control of volunbary msculature, such as the
movenent of one’s writing hand, but rather of the power of veluntarily influ-
encing the so-called involuntary organic changes, and particularly the PGSR,
which are imnervated by the autonomic nervous system.

Ressarch on this point has been ssarce, and an examination of the litera-
ture uncovered, for the most part, only a few vague references to claims of
voluntary control. R. R. Sears made 2 study of the GSR, together with faclal
grimaces, reflex withdrawal of the leg, respiration and pulse activity, under

normal conditions and with hypnotic anesthesia of the stimulated leg. Resulis
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indicated that under the conditions of suggested anesthesia, aside from reduc
tion or elimination of the other mpoﬁaaa, the GSR was reduced by 20 per cent.
Under normal conditions in which the subjeot was instructed to inhibit his re-
actions to pain when the left leg was stimulated, none of the above mentioned
reactions were reduced to any extent. Sears concluded that hypnotic anesthesia
is distinet from the voluntary inhibition of reaction to pain and camented
that the GSR 1s completely non-voluntary.USon this latter statement Landis re-
marks, "Sears' comment that the galvanic elddn response is completely non-volun-
tary, is open to question, since several writers have pointed out instances in
which this response has been obtained voluntarily.tl? The only writers other
than Sears that Landis mentions are Bujas(717-718), who stated that the res-
ponse might be voluntarily inhibited by taking an indifferent attitude, and
Abramowski(72h), of whom wmore at length below. Bujas, however, worked with
only one subject and reported his method, findings, eto, in terms too general
and unprecise. Of Abremowski'’s work landis gives no detalls whatever.

MoCleary in his 1950 review of the literatuve states at the beginning of
his article $hat "like other responses, it [the GSR] usually camnot be volun.
tardily inhibited, when an adequate stimulus situation 4s present, though it
may sometimes be voluntarily produced.*(97) However, he gives no references
to back uwp such a statement.

Woodworth, in the firet edition of his Experimental Psychology stabed

s R. Sears, "An Experimental Study of Hypnotic Anesthesia," J. Exp.
Paychol., XV S February 1995, 1-22.

W71anais, Psych. Bull., XXIX, 720,




flatly, "The psychogalvanic reflex is not subject to volunmtary control.mib 1m
the second edition this assertion is somewhat modified. In ome place the au-
thors aay that'the GSR is inveluntary in the sense that O cannot control it on
demand, but it is certainly not independent of instructions, sets and atti-
tudes."'? To 11lustrate this latber point the following example is given: if
experinenter remrka, “There, that part is finished, so I'll tum off the
shock,” and snaps a switch, a conditioned GSR will drop out immediately in some
subjects partly depending on whether the subject believes the experimenter.
later, in the chapter on conditioning there is a more detailed ireatment of
attitudinal and tvolitional' factors in relation to responses that are supposed
to be imvoluntary. The only reference to PGSR is the example Just given.
Reported at length is Ragran's work on the salivary respomse, also !'involun-
tary'. In one set of his experiments neither conditioning nor extinction pro-
cseded in a regular fashion., Rasran condluded that this was due to the sub-
Jeots' attitudes, which had not been rigidly determined by instructions. In
snother series of experiments he gave his subjects positive and negative in-
structions at different times., If, for example, he told them to txy to asso-
ciate the nonsense syllable with eating pretzels, he usually obtained positive
results; but if ha told them to avoid forming the assoclation, gero or negative
conditioning was apt to ocour. Woodworth-Schlogberg then ask the question:
how can attitudes control a response like salivary secretion, which is involun-

tary? Thelr answer is as follows:

wR.S.Wo«lm’rﬂa, Experimental Psychology, lat ed.,(New York,1938), p.282.
Y%oodworth-Sehlosherg, p. 152.
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Tou cannot control salivary secretion directly, but you can do so in an
indireet fashion. If you wish to stimulate the flow of saliva, you have
but to think of a nice, julcy steak., When you 'think' of a steak, you
are undoubtedly setting up central processes--and perhaps even peripheral
ones, like subwocal speech--that have bsen associated with steak in the
past. These symbolic processes are presumably stimulus-released, like
any others--perhaps by verbal gtimuli, administered by E or by the subject
himself. What Ragran's subjects were controlling by their atiitudes was
the formation of associations between Sc(a light, for example)and Su(the
salty taste of pretuels).

The attitudinal factor that Rasran thtad 8o clearly probably
camplicates all studles of the CR in man.

What has here been sald can be applied also to the PGSR, but with limita.
tions. The salivary response is more ﬁoaely connacted with strictly sensory
stimli, while the PUSR, at least in the present experiment, is bound up with
emotional stimuld and situwations, and the emotional response involves a total
reaction. However, the point of indirectly controlling such 'involuntary! re-
apomés is well takenand gives a hint of how volunitary control may be achieved)

Previcusly mentioned was Abramowski's work on voluntary control of the
PGSR. In the Driving Forces of Human Nature loore cites with evident approval
a series of articles by Abramowski on this topic,>} but unfortunately only the

first article was available to the present writer at the time of the experi-
ment. Prom this article, however, the general trend of Abramowskits work can
be seen. |

Abramowski first speaks of whal he calls the fundamental emotivity of the
individual. This has been produced and elaborated by the persomal history of

S0uoodworth-Schlosberg, p. 57h. The reference to Razran is 1) "Condi-
ticrd Repponses: an Experimental Study and a Theoretical Analysis," Arch. Ps.
N.Y., #191 (1935); and 2) "Studiee in Configural Conditioning. II. The Effects
of Subjects' Attitudes and of Tasksets upon Configurel Conditioning,“ J. Exp.
Psych., XXIV (Jamary 1939), 95-105. :

5hioore, Pp. 323-32L. For full reference to Abramowski cf. p. 2 above.
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the individusl person, It belongs to all past habits and memories, and condi-
tions and influsnces one's present thoughts and conscious reactions. As such
it does not change or cease over night. This coneept seems to correspond to
what soms call the dynamic personality which is the backzround for the present
experiential pergonality.

In his experiments Abramowski used five subjects and submitted them to

two series of experiences. The first was the free or comtirol series and con-

sisted of visual, auditory, and tactile stimuli, always wexpected; free asso-
ciation to intervesting wordsy rather difficult smmltiplication problems. In the
seoond series the subjeot was begzed to use all his will power to remain absow
lutely calm and indiffersnt to everything that would come as an excitant, to

use the sams tecimique to master emotions as used in moral situations of every-
day experience. meﬂm“mofmemtmwthmemodmwem

series and were always unexpected.

What did4 the results show? According to the tables given, the inhibited
series showed a total deeresse in response of about 30 per cent, and every sub-
3m§manmm1drap(wmmvmuigm). Some of the drops
were very am. For axample, J dropped from 13L to 1l for attention and

from 135 $0 6l for tactile stimli(units of measurement were in millimeters).
W';&\

0 had'an overedl drop from 61 to 20.
In his discussion Abramowski ruled out two possible explanations: (1) the

repetition of experiencs, because the stimmli for the inhibited series were
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than the longest latent reaction. He concluded, therefors, that the influence
of the will was the oause of the inhibition, This influence, he felt, was
exercised, not by receiving impressions in a state of distraction but by a pro-
cess of intellectusligation. The inhibltion of the emotion brought about by
this intellectuallzation did not consist in the destruction of the emotion once
arcused, but in its inhibition before it was formed, weakened, Bo to say, at
the moment of birth., It was as if the will acted on a certain substratum of
emotion which conditions all emotions. The subject adapted himself to an ad-
vance inhibition,a moment before the experdence began. In any case, he conclu-
ded, it was certain that the single act of the will sculd strangle moti.ém and
diminish the PGSR, as surely as chsufcal substances can galm, or hypnotic suge
geation ¢an paralyse certain organic functions and abate emotivity.

As to the merit of these findings and the subsequemt theoriming, it is
difficult to pronocunce judgment with such limited detail of technique and with-
out further confimmation of the results. Howsever, Abramowski's reported data
give at leant an {ndieation that the will can exercise some influence on such
a delicate indicator of emotion as the PGSR, even though ameng the results
there are instances of greater emotivity in the inhibited serles than in the
free series., In relation to this last there is the interesting fact ihat the
enly two subjects who were given verbal stimuli reacted much more strongly in
the inhibited series than in the free series~-55 and 17 respectively for the
one subject and 68 and 50 for the other. The difficulty is that the stimdus
words are not given, but they were said to be intemsu_zg_g.s 2

5234nee this was £iret writben, Abremowski's original articles have been
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About ten years after Abremowski's work, Raphasl MeCarthy, S.J. published
his doctoral dissertation, The Measurement of Conation: An Enguiry into Voli-

tional Processes. OSince the present report alsc deals with the relation be-
twoen will activity and the PGSR, though from a different viewpeint, an examina

tion of some of McCarthy's results and observations may be helpful.

NeCarthy propesed to study the conmoious nmental activity during the time
of conflict, when the individual is similtaneously stimilated to contrary
sourses of asction. He wanted particularly to test Ach's hypothesis that the
Associative Equivalent®3 was a reldsble scientific measure of the strength of
the will, PGSR records were taken with the hope that the PGSR would prove to
be a serviceable measure on the physioclogical level of will or conative ac~
tivity,

MoCarthy firet had his subjects develop a strong assoclative comnection
betweon the syllables of disyllabic monsense words. In the experimental situ-
ations the £imst syllable of the disyllabic words was the stimulus and one of
four different tasks was made known to the subject by the color of this syl-
lable. In this way the subject's attention was centered on the task at the
time of reaction, since he found out what to do only vhen he saw the stimlus.

consulted, The approach and general interpretation of results in a1l the ar-
ticles remeined the sgme as outlined above. Although some individually in.
terepting cases are reported, the results on the whole ars not completely con-
vincing. Certain important details of method, contreol, and handling of data
are not clearly reported, and in some instanses seem to have baen neglected.
As a result, proper evaluation of the experiments is still difficult. Abra-
mowski at times rives the impression of being over-enthusiastic in drawing
conclusions from his data. '

53The Assogiative Equivalent 15 defined as that strength of association
which can Just be overoome by the determining tendency of a resolve;
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In keeping with his conception of conation as "an inclination towards, or
away from, some objeot apprehended as good or bad," and of emotion as the con-
sciousness of the bodily changes consequent upon conation, MeCarthy analyzed
his data into four different types of PGSR deflections: (1) those in which emo-
tion was comspicuous in conscicusness(179 responses at a 2.82 average percen.-
tage fall in resistance); (2) those in which conation was reported, but no eon-
scious emotion(89 responses with a 1.40 average fall); (3) those in which both
emotion and conation were consciously present(66 responses with a 3.20 average
drop); (i) those 'automatic' reacticns in which the subject was consclous nei-
ther of emotion nor of conation(3Li5 responses with a 1,37 average drop). This
clagsification of deflections was based on and confimmed Ly the introspective
reports of the subjects. I% is worthy of note that the size of deflection
gcorresponds roughly to tha degree of eomcﬂ.onmeés mortod.gh

Although MeCarthy's principal results clearly demonstrated that Ach's
Associative Bquivalent is far from being a scientific measurement of the
strength of the will, the ploture was not clear as far as the PGSR was con-
cerned, MeCarthy himself admitted his disappointment in failing to find in thq
POSR the messure of conational activity that he had hoped for. ALl he felt
Justified in saying was that his data showed that the psychogalvanic reflex
is influenced by conation, and that the sime of the deflection bears some pro-
portion to the amount of conative snergy released during the reaction.5

The primary reason for this disappointment was the unexpected discovery

SWecarthy, pp. hO-Ul.
55Tpid., p. 102.
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of the important role that attention and its selective power play in will-acti-
vity. Because attention can be influenced by a variety of factors, both volun-
tary and involuntary, which 1%t is practically impossible adequately to control,
it is extremely difficult to say in a given gituation whether the will act was
strong or weak. The selective operation of attention may subordinate an objec~
tively stronger motive to one that is much weaker, 8o that any attampt at mea-
suring the actlivity of thewill by means of the strength of motives or of the
strength of obstacles to he‘ovarcome is almost cexrtainly doomed to failure.
That there should be a corresponding difficulty in determining whether the
PGSR deflections reflect the strength of a given will act or acts is evident.

Perhaps 1t is best to leave the matter rest as it is. Yet the guestion
remains: just what do the PGSR responses in MeCarthy'!s experiments indieate?
Accorming Yo McCarthy, they eorrespond roughly to comation. Here, since cona-
tion involves will activity, there is a temptation to see a rough correspons
dence to the activity of the will, and hence some confimmation of the hope
that the will ecan influence the magnitude of the PGSR. However, conation is
made up of such a complexlity of factors, both sensory and rational, that it
might not be wise o pursue this idea too far. From ancther view point it
might be argued that, if the oriticisms levelled al McCarthy's distinetlion
between conation and emotion are valid,sé then it would be more proper to say
that the galvanio ‘responses corresponded to emotion. This interpretation
would have the advantage of being able to explain the meny tavtomatic! reac-

5601'. supra, p. 26.
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tions(almost half of the total responses) which iloCarthy explains on the basis
of the subject's self-assertive instinét. This instinctive desire urges the
subject unconsciously to exert himself to put forth that conative activity
which will insure the right reaction, According to the analysis of emotion
already proposed, this self.assertive instinet would be brow ht into play pre-
cisely by that self-reference of the stimilus situation which is the very cen-
ter and core of emotion. “

To sum up: in this chapter the literature dealing with the physical, phy-
siological, and psychological a spects of the PGSR phenomenon have been re-
viewed. The PGSR refers t¢ the drop in apparent skin resistance to electri-
eity upon the presentation of a sensory stimlus, the occurrence of an idea,
the arousal of an emotion, or some other mental or physioclogical change. FPhy-
sically, investigators now ganerally agree that the potential changes that oce
eur are due to polarisation phenomena in the skin and increased permeability
of glandular menbrenes.

Three main thecries have attempted to explain the physiological basis of
the PGSR, namely, the muscular theory, the clrculatory theory, and the secre-
tory theory. Jhe mscular theory was disposed of by puncturing the skin under
the slactrode; PGSR disappsared., Darrow's experimentis seem definitely to have |
shosm that 1t is the secretory activity of the sweat glands that is respon.
gible for the galvanic changes of the PGSR. Circulatory phenamena did not
sorrelste consistently with the elecirical changes. As for nervous control,
the sweat glands are imnerveted by the sympathetie division of the autonomic
nervous system, Subcortical centers seem to lie in the hypothalamic region,
and cortical centers in the premotor area of the cerebral cortex.
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Psychologically, the PGSR has been closely linked to emotion almost from
the beglnning of its history, and despite the bewildering variety of olaims
as to its precise significance, it is still congidered the most sensitive indi-
cator of emotion., Several theories of emotion were reviewed and criticised
with a view to their being possible bases for some degree of voluntary control
over the PGSR, The theory conmsidered most acceptable is that which regards
emotion as "the fell tendency toward an object judged suitable, or away from
an object Judged uwnsuitable, reinforced by specifie bodily changes according
to the type of emotion." This explanation was preferred because it glwves the
psychological aspect of emotion the proper emphasis and importance that is
necessary for an adequate theory of emotdon. It likewise siresses the unify-
ing concept of self-reference as the core of emotion.

Faw reports were found to deal directly with the relationshdp of the PGSR
to the will. Most investigatore feel that the PGSR is beyond voluntary influ-
ance, although the effect of attitudes on such reflex phenomena 1s coming more
and more to be recognised. Abremowski claimed that the will can strangls an
emotion and with it the galvanic response as one of emction's physiclogical
accampandments. His reports, however, were not convinoing, though some modern
attempt at confimming his results might be fruitful. MNeCarthy attempted to
measure will or conational activity. He came tolthe conclusion that because
of the sxtreme complexilty of the factors involved, any such attempts at mea-
surement were for all practical purpogses futile. His PGSR data, however, did
show a rough corres;uidence t0o conational activity.




CHAPTER III
INVESTIGATION OF THE PROBLEM

By way of introduction, the matter to be investigated can be expressed
again in the following way. The central problem posits the question: can the
will influence the magnitude of the PGSR, at least indirectly? Té investigate
this problem an indirect approach through associative activity to the emotions
geemed most praétical. PGSS. reactions to emotionally-toned words under condi-
tions of free association would provide the data. By means of pointed instruc-
tions S's will could be brought into play for the control of his emotions. In
such 2 situation it was hoped that the effect of the will activity would be re-
flected in the size of the galvancmetric deflections. A control perlod without
instructions could be used as a basis for matched groups of subjects, while two
contrary types of instructions in the experimental or test period could furnish
data for a comparison of the effects of instructions on the PGSR. This method
gave promising results in a preliminary experiment, and so, with such a lead,
jhhe present experiment was designed. The main hypothesis to be tested was for-
milated a8 follows: instructions aimed at changing a person's emotional experi-
ence under conditions of free association will alsc change the physiological
reactions of the associative act in the direction suggested by the instructions

Before describing the main experiment, a brief summary of the preliminary
investigation will serve as backgr&xmd, ' The purpose of this investigation was

Lo
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to study (1) the inhibiting effect of soothing instructions on the PGSR, and
(2) the effect of a soeisl situation on the PGSR(a third person was introduced,
and E ragged 5). The stirmli were fifteen emotionally.toned words arranged in
three matched sets of five words each. Xagh S freely associated to each of
the three groups of words: one group was presented under ordinary free-_asso-
ciaticn instruetions, another group was presented with soothing or inhibiting
instructions, and the third with rasging instructions. To balance out inter-
d¥ion between words and instructions and to counteract possible advantages of
position both the slanted instruotions and the word groups were rotated in a
systematie way.

The results showed firstly, that the introduction of both kinds of slan-
ted instructions had a decided lowering effect on the magnitude of the average
PGSR association responses, dlthough the overall drop in responsivity did not
reach gstatistical significance; secondly, the PGSR assoclation responses which
followed inhibiting instructions were . significently different from the associ
aticn responses which followed the razaing fastruttions; this occurred only
when the inhibiting situation followed the ragging situation. Other diffe-
rences, though not signifloant, were nevertheless in the expected direction.,

The Main Experinment
Apparatus. A Leeds and Northrup galvanometer in combination with a clcsecﬂ

eritically damped bridge circuilt was used. This msans that the amount of cur-
rent passing through all 5S(who were in series with one arm of the bridge),
when balanced, was constant regardless of the amount of their basic resistance.
This kind of circuit has the advantage of controlling the important factor of
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the amperage through the S. In the present experiment a constant ourrent of
160 microamperes was used. The soale m linear up to deflections of two thouw
sand chms., Changes in current indicative of the change in sldn resistance were
registered continuously on 7.2 em.-wide photographic paper which was moving at
the rate of 7.3 om. per minute. A pinpoint of light flashing off and on every
second gave a time record, and a silent pushbutton switch by whieh the flash-
ing light was interrupted gave & record of the time of the presentation of the
stimlus. Before each stimulus the basic resistance level was noted down.

From these and the photographic records it was possible to ccmpute the olms
resistance at the point of maximuwm drop, and hence the change in olms resis-
tance, and consequently to relate them to the basic resistance values, The
aubject-elactrodes ware two copper strips inserted in two glass cups which were
£1116d to a convenient lovel with a one-tenth nomal saline solution. $ inser-
ted the index and fourth finger of his left hand into these cups. A slanted
am rest was provided to help prevent strain.

Subjects. Twenty.nine out of a group of forty-one male undergraduate col-
lege students from the day Arts and Commerce divisions of Loyola University
wore used as subjects. From a set of student mumber records arranged in rank
order for the whole universiiy every thirtieth student in the above mentioned
divisions wag selected. If the thirtieth, sixtieth, ninetieth, etc. happened
t0 be a coed or a student used in the preliminary experiment, the next quali.
fied male student was taken, and the counting contimued from that point. Twen-
ty-nine of the forty-one students thus selected were used. A1l S3 were naive
as regards the experiment and unknown to the experimenter.




43
Stimulus Iist and Instructions. The stimuli used were ten cmotionally-

toned words arranged into two matched sets of five words each as follows:
(1) clesed, Cod, sweetheart, afraid, sin; and (2) open, hospital, breast, sick,

sex, These words were taken from = list of sixteen words specially prepared
for the purpose of testing the strength of emotional responses and used in the
Herr-Kobler "Psychogalvanometric Test for Neuroticism."l In this and in other
experiments at Loyola University ithe average PGSR response to these words une
der normal free association instructions had been found to be fairly constant,
For this reason they were considered apt for testing the possible influence of
slanted instructions on their respense. The iwo groups of words were balanced
with each other according to their responsivity in the Herr-Kobler experiments.
The arrangement within sach group was from the lowest average response in the
first place to the highest average response in tﬁe lagt place. This within-
group order was maintained unchanged throughout the experiment.

Bach S reacted to 3ll ten words., For the first five words no ins’smctimsw
were given except the introductory remarks at the beginning to acquaint S with
what hé was to do. The second group of words was subjected to the special ex-~
perimental instructions,

Before each emotional word a buffer word was inserted in order to counter
act or dissipate somewhat the influence of one emotional word on another; and
before the actual measured session three neutral words--horse, fiaeld, table--

wore uged in order to test the constancy of the basic resistance following the

1V1mm V. Herr (S.J.) and Frank J, Kobler, "A Psychogalvanametric Test
for Neuroticism," J. Abn. & Soc. Psychol., XIVIII (July 1953), L13.
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four to Bix mimite adaptation period.

The specis]l experimental 1nstruatiom consisted in two sets of five slan.
ted instructions, one instruction before each emotional word of the second
word~group. They are as follows:

Inhibiting of Soothing Instructioms (I)

Before open: "Now don't try to reason but simply report the first
word that comes to your mind as quickly as possible.®

Before hospital: "That's good. Now try not to let your feelings inter-
fere but simply give the first wofd that comes to mind
as quickly as possible."

Before breast: "That!s better. Try to feel as much at ease as possi-
ble, letting nothing interfere, but simply give the
first word as quickly as possible.!

Before sick: "Pina. Resolve now to avoid all resistance to the flow
of imagination and simply report the first word that
comes to mindas quickly as possible.n

Before sex: nperfact. lNow resolve to respond as freely as possible,
letting neither judgment nor feelings nor choice inter-
fere in any way with the recall. Simply give etc.n

Ragzing Instructions (II)

Before open: “Hum, I wonder if you can hide your emotions on this
one,"

Before hospital: "Your unconscious emotions seem to be showing up. I
wonder what this one will show.n

Bafore breast: "Your mental state should have a lot to do with the
emotion on this one.®

Bafore sick: "You seem to be getting more disturbed and embarrassed,
Try this one."
Before sex: "You don't seem to be able to control your emotions

very well. Try this one.,®
Experimental Procedure and Session. In contrast to the procedure of the

prelininary investigation, in the present experiment each S reacted either to
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goothing or to razzing instructions, not to both. In this way, with the two
groups of subjects balanced according to their reactivity in the control situa-
tion, a more valid comparison of the effect of the contrasting instructions
could be made., To facilitate this comparison, word-group 1l was always given
first with no special instructions, and word-group 2 was always given second
with the slanted instiructions, Another reason for not varying the order of the
word-groups for the different subjecis was the possibility that there might be
an interaction between a particular word and the type of instruction.

One of the randomly selected students was usually contacted by E immedia-
tely after an afternoon class and asked to be a subject. On the way to the
laboratory E told S how he happened to be selected, but any questions about the
experiment were put off in a polite way. Everything was done to avold tamper-
ing with S's emotions. As a general practice S weshed his bands with soap be-
fore the experiment. On entering the laboratory booth most SS looked at the
apparatus with puzzlement and scme apprehension, so after the third or fourth
S, E, in order to allay unwanted fears, told every S that there would be no
electric shock. Despite this assurance one 3 actually said that he still ex-
pected a shock up to the very end of the experiment. 5 was asked to take a
confortable sitting position and to put the index and fourth finger of his left
hand into the two cups of saline solution as far as he could and to let his
arm pest relaxed on the armmrest. The only preliminary instructions given were
the following: "In this experiment we want to see how well the nervous system
works when it is studied in relation to the sweat glands and other unconscious

bodily processes.” If S asked any questions about the instrument or the expe-

riment, he was politely asked to wait t1ll after the experimental session.
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S wes inatmct'ed to close his eyes and to keep them closed throughout the sit-
ting. Some 55 were rether fidgety and had to be told to avoid wmecessary
novements of the head and body as well as heavy breathing.

The adaptation period varled somewhat with the subject, but it ordinarily
lasted five or six minutes. 7o hasterkdaptation S washsked after the first
couple of mimites to take one or two deep breaths. When the instrument had
finally been adjusted and S's basic resistance had levelled off, E instructed
3 ag follows: "I am going 1o pronounce a series of words, When you hear a
word, give the first word that comes to your mind as qulckly as possible.
There are no right or wrong answers, Just give the first word that comes to
your mind." These were the only instructions given for the first growp of
words. No ready signal was given for the individual words since in the pre-
vious experiment a deflection of the galvanometer usually occurred at such a
signal., At this point the three buffer words--horse, fleld, table--were given,

in order to ga.u.ge somgwhat 31's mactivity and to get him, as it were, into the
swing of things. After this the time clock was turned on, 5's basic resistancq
level recorded, and the words for the control situation presented--~first the
buffer word, then the emotional word, and so on. Verbal responses were re-
corded and deflections of the galvancmeter noted down in millimeters. Basic
resistance was checked after each stimulus word and any necessary adjustments
to keep the light close to the zero point were made. Since some 3S recover
more quickly than others, there was no set interval between stimuli. When S
began to level off, the next stimulus was given.

At the end of the first group of words, the recording apparatus was tuma;
off for not more than a mimute. After that short interval the second group of
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words was give;z-ﬁrst the neutrsl word, the instruction, and finally the emo-
tional word, and so on. The S5 who weée to make up Croup I received the inhi-
biting instructions, while those who were 1o make up Group II were subjected
to the razzing instructions. Mo third person was introduced in this experi-
ment. = tried to read off these instructions in a level tone of voice. The
time required for reading each instruction was from five to eipght seconds,

Early 4n the experiment a rather consistent deflection of the galvanometery
oceurred at the instructions themselves, especislly the razzing instructions,
80 that E had o wait for S to level off again before the stimmlus word could
be given, This fact turned out to be of some importance as shall be explained
later on, After the experimenial session was over, introspections were taken

and recorded.




CHAPTER IV
RESULTS

Since the raw scores, or ohms drop, do not give anything like a normal
distribution, some transformation of scores was necessary. In line with the
Herr-Kobler study the individual scores, recorded in millimeters and converted
to ohne by means of a standard table, were all converted into logarithmic units
by means of the following formila:

. log ohms plus 1,29 e 1
BOOPBL ~YS Tesistance 104 unsts.

The constant was derived from the distribution of the logs of the scores accor-
ding to the basic resistances. The best fitting line was drawm through the
ordinate of the log scores. Finally, the distance from the abscissa to the
point where the line crossed the ordinate was taken as the constant. Special
tables based on this constant were used for the conversion.

Since two kinds of instructions were used and the association responses
following them were to be compared, the subjects had been divided into two
groups simply by alternating the imstruetions for each S. Beecause of the smalll
nuber of 55, the distribution of these two groups was tested according to the
level of their basic resistances. The digtribution was found to be normal.

lyerr-Xobler, p. 412.
L8
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However, vhen it came to comparing the responses of the two groups, one S of
the inhibited group with an extreme basic resistance level was drovped to make
the groups even at fourtesn 53 each., Summing the scores of the control situa-
tion revealed that Oroup I(i.e. inhibited) was a bout 17 per cent higher than
Group IT{i.s. razzed). In order to match the groups more closely according to
their responsivity in the uninstructed situation one palr of extremes in scores
was dropped from eagh group, namely, two highs of Group I and two lows of
Group II. There were now two closely matched groups of twelve SS each. The
average response per S per word in the control situation was 501 log-ohms for
the SS of Croup I and 503.2 log-ohms for the SS of Group II. This matching
was the basis for the comparison of the two groups in the experimental or iest
sitvation. The mean scores of these two matched groups are shown in Table 1.2
The scores are the means for tha’ responses to the five stimulus words of the
f£irst, or control, part of the experiment. BDevause of the matching the over-
all means do not differ from sach other although their SDs do differ to scme
extent. HNeither the difference between the means nor the difference between
the SDs even approaches significance.

The scores to be compared with each other in testing the major hypothesis
are the assoclation scores of the inhibiting and the raézs.ng conditions, since
the matched 58 under these conditions received the opposite types of instruc-
tions with the same set of stirvlus words. The scores to be campared for
testing the secondary hypothesis are the scores of part one of the experiment
with those of part two asince the same SS responded to both of these conditions,

2p, 50,




Table 1

Mean Scores for PGSR Response to Five Words in
Hatched Oroups I & II: Control Sitvation

mi 67kl Sle 689.0
011 617.8 Oen 680.6
Hof 611.6 Car 587.2
Mel 554.4 | Zer 583.8
Cen 532.4 Hin 518.6
Wer 525.4 Jes s12.h4
Mhy Ls1.0 Ry 510.0
Pri 82,8 Cer 505.2
Fox 433.6 Oan hgs.2
Mer 436.6 Ski 362.2
Lrt 392.0 Lky 339.0
Hen 280.0 Ser 255.0
M 501.00 503.18
SD 110.0k 130.82
33.18 394k

SEM
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Table 23 shows the mean scores for responsivity of the two groups under
inhibiting conditions and under raszsing conditions. The response to instruc-
tions scores are included to facilitate comparison, but they will be discussed
further on, A glance at the scores shows that, contrary to original expecta-
tions and the major hypothesis, there is practically no difference in response
betawreen the group that was raszed and the group that was inhibited. This re-
gsult caused considerable surprise, not only because it was contrary to the
findings of the preliminary experi;wnt but also becauss the relative value of
the scores is actually in the opposite direction to what one would expect, The
ragzed 5SS were less responsive than the soothed 53!

On the other hand, there is a difference between the two groups. Wwhile
their means are close and in favor of the inhibited group, the amount of scab-
ter indicated ty the SDs is greater for the razged group than for the inhibi-
ted group. That this difference may be due at least partially to the larger
inherent variance of the razsed group can be gathered from the difference in
scatter in the control situation where the inhibited group has an SD of 110.04
and the raszed group an SD of 130.82. However, it may be worthy of mention
that the difference in scatter in the instructed situation doea’not remain prod
portional. The inhibited group shows an increase of 17 per cent while the
razsed group increases 32 per cent, This fact may be of slight importance and
gtatistiocally insignificant, but 5141l it may be considered as evidence of the
effect that different instructions have on a person.

Despite the negligible difference in response to the two types of instruc

3p. 52,




Table 2

Mean Scores for PGSR Responsivity to Emotienally-Toned Words
under Inhibiting and Razging Instructions

S Iesp. %o Resp. to | s Resp. to Aesp. Go
words instructions f§ words ! instructions

M1 542.6 192,2 | Sle 719.4 593.8
o1 | 527.8 18,0 foen | 7016 612.0
Hof 664,8 375.8 Car 531.2
Mel 336.8 | | Zer 393.0 379.0
Cen 420.2 67.8 i 212.0 396.0
Wer 350.4 131.8 348,0 138.4
Mhy 238.6 3.8 i 458.6 373.8
Pri 2.} 140.8 321,0 570.4
Fox 1i54.8 191.0 : 315.8 369.0
Mrr 397.2 19k ‘ 332.8 25h.2
Irt 277.0 73.2 196.2 292,0
Hen | 2514 U0  fiser | 2809 211.2
H 406.17 217.25 4o1.20 383,80
SD 128,77 148,84 | 172.48 154.05
SEM 38.83 w.or | 53.01 18,72
Gmbinad uninstructed mean 502,09
Combined instructed mean(resp. to words) L403.68
Mean difference 98.1n
Critical ratio 2.h7

P with 22 d.fa .02-.05
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tions, the instructions as instructions did bring about a noticeable change.
Whereas the overall average response per word per S in the uninstructed situa-
tion was 502,09 log-ohms, the overall average for the instructed situation
(i.e, inhibited and razsed responses combined) was only 403.68. Tested for
significance the difference between the means has a Critical Ratio of 2.47,
which with twenty.two degrees of freedom is significant between the ,02 and
+05 levels of confidenge.

Why this drop in responsivity in part two? One possible explanation would
be adaptation to the instrument or to the whole experimental set-up. Against
this explanation is the fact that in all previous work with these words and
with this logarithmic unit score where there has been no special type of in-
struction given, this drop failled to appear. Inspection of the individual
agsociation responses shows that the change is, for the most part, an abrupt
ene and not a gradual deeline. Moreover, the drop in part two can scarcely be
attributed to the emotional value of the words themselves becsuse the relative
emotionality of the two word~groups was knoun from a number of previous experi-
ments conducted at Layola University. Even under the variety of conditions to
which these same words were subjected in the preliminary experiment, their re-
lative emotional value remained the same. A5 a matter of fact, the same kind
of drop in responsivity occurred in the preliminary experiment when the slanted
instmactions were introduced. The example from Woodworth-Schlosberg already
citad" in which the subject's PGSR almost drops out when expexﬁmter tells

bp, 5,
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hin the shock 1s turned off mght be considered similar to the phencmenon here
being discussed. However, this offhand information is hardly comparsble to
the kind of instructions used in the present experiment, but it shows the in-
fluence that attitudes can have on a person's reactivity. Minslly, in a recent
experiment at Loyola in which a "threat of shock" was given prior to the task
of forming assoclates with ’the same stimilus words used in this experiment,
there alsc ocourred a drop in responsivity at the actual time of forming the
associations.

Althovgh the difference betwoen the asssociation responses to the soothing
and to the razzing instructions wos practically non-existent, and even in the
wrong direction as far as the major hypothesis is concerned, an wnlooked for
phenomenon oceurred that should be recorded. ZEarly in the experiment E noticed
that a galvenic respemse was given to the instructions themselves, and he had
to wait for the galvanometer to level off again., Only then was the stimulus
word given. At first not mgoh attention was paid 3o this response, but since
1% contimied to ocour and was notlced especially among the 5SS who were being
ranved, 3 written revord wys kept., There is a difficulty here with regard to
accurate data because for a mumber of 33 no written record was made of such
drops, However, an examination of the photographic records revealed in most
instances a characteristic drop within fifteen to twenty seconds before pre-
gentation of the stimulus, Since instrmctions before the words each took from
five to ten seconds reading time, such a drop within the time noted and for
which no written record had been taken was considered with practical certainty
t0 be the response to the instructions. Any drops about which there was a
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reasonable doubt were ignored.

The databowﬂed for these instruction responses are interesting and are
shown in Tabla 2 where they can be campared with the responses to the emotional
words.> The mean score for the inhibiting instruction deflections was 217.2
with an SEM of 47.07; this drop i8 about half as large as the mean drop during
the assoclation itself(406.17). The mean for the razsing instruction drope
was 303.8 with an SEM of L8.725 and this 43 nearly as large as the drop(l01.2)
for the associations themselves. The difference between these two instruetion
drops is significeant at about the .02 level of confidence, the CR being 2.46
with twentyldegrees of freedom.

Here more systematie introspections might have provided some light, bus
unfortunately the introspections taken were general and not complete. However,
in the 1ight of the statistical findings the introspections that were taken
provide some interesting points. For example: the purpose of the inhibiting
instructions was to soothe S, to make him feel at ease,and thus to inhibit the
emotionsl response. In several instances, though, these instructions seemed
to have a contrary effect. Fox expressly said that he thought the instruotions]
affected hinm this ways he felt tight and felt that the instructions made hinm
more 8o, His mean scores were: uninstructed, 433.65 inhibited, LSh.B; instruc-
tion response, 491, This 4s hardly a soothing resuls, but it corresponds,
nevertheleas, to S's state of consciousness. N1l felt 411 ab ease through the
whole situation and thought E was analysing his reactions on the spot. 4s

5?. 52. There are only eleven S3S in each group for the instruction-drop
comparison because of an unavoidable defect in S Car's record.
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evidence of his discomfort, his right hand at the end of the session wos wet
with sweat. Bub note his mean scores: uninstructed, 67.4; inhibited, 5h2.6;
instruction response, 192.2. In this case, though S has a rather high scorg,
the effect is more in correspondence with the direction of the instructions
than with 5's conscious experience.

Three of the inhibited subjects whe had to be dropped so that malthed
groups could be had reported the same conscious phenomenon. One seened to feel
that E talked to him because he was not doing his best, although he himgelf
thought he was. Perhaps others felt the same way. Another expected an elec-
tric shook. The third said he folt arxdous all the way through, even more so
when instructed. Mrr wvas quite evidently disturbed during the whole time, at
least from outward appearances, and the instructions seemed to have no soothing
effect, 54111 there was a smallvdrop in responsivity during the inhibited pe-
riod: 397.2 as compared with L16.6 for the uninstructed part.

On the other hand, among the razzed SS only half of them felt irked or
uncemfortable because of the instmuctions, while the others said that the ine
stractions had 11btla or no effect. One S, dropped when the groups were mate
ched, remarked, "I know I can control my emotiona. I sat down and was e¢alm
all through." Of the total twenly words, buffers included, he reacted only to
8ix, to five emotional words and one buffer. Only three of these responses
were more than 400 log units. Furthermore, his basic resistance did not vary
more than 160 ohms, It is hard to say whether this lack of responsivity was
due to a remarkable ability to control himself of to some other unknown cause.

0f the others Jos did not consider himself emotional and looked on the
razzing instructions as just part of the experiment. 35t4l1l, he did not seem
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very much at ease; and yet his drop from 512.4 to 3L8.0 is considerable. Oan
likewise shows a big drop from U95.2 to 315.8. Although he said the instruc-
tions had 1little effect, he still thought his reactions would be excessive be~
cause of some trouble that was giving him concern. His responses to instruc-
tions had a mean of 369.0. Oen was very high on all counts: uninstructed,
680,63 ragzed, 70L.6; instruction response, 612,0. Although he said he did
not feel the razsing, he did mention that he had high blood pressure and a
slight nervous condition. 4bout the middle of the session his left hand felt
as if it were going to sleep. Sle simply thought that E was trying to throw
him off by tallking, and sald he was not bothered by the instructions. These
last two subjects wers highest in each of the three sets of s cores.

The implication of all these reports is that, compared with those who felt]
the instructions, the SS who said they weren't bothered are the more highly
responsive group as a whole, and their drop in responsivity in the instructed
situation is comparativaely less than that of those who said they were bothered.

The ploture, then, that is gathered fram the introspections is not, gene-
rally speaking, reflected in objective data of the msa,,mé‘tha relation be-
tweon the conscious state of mind and the galvanic responses is not clear.
More extensive introspective information from every S might have made ths plc-
ture clearer. However, the trend aeams to be that the psychogalvanic respon-
sivity of the person has an iaverse relation to the subject's consclousness of
predicanent, It may be that some of the available energy is expended through
the consolous awareness and drained away from the wnconscious autonomic agti-
vity.




CHAPTER V
SUMMARY AND DISCUSSION

In this study an attempt has been made to show at least an indirect in-
fluvence of the will on the activity of the autonomic nervous system as evi-
denced by the POSR. From the data obtained it seems reasonably certain that
the type of instmetion given immediately prior to the time a subject is to
form a free assoclation does not apprecisbly affect the sisze of the galvanic
asgaaiati'm response in the dirsction suggested by the instruction. Since the
difference in response to what were intended to be contrary instructions turned)
out to be practically nil, evidence of voluntary control failed to show up.
The major hypothesis, therefore, was not substantiated, i.e. that instructions
aimed at changing a person's emotional experience under conditions of free as-
sociation would also change the physiologiecal reaction of the assoclative act
in the direction suggested by the instructions.

Yot why have others, e.g. Abramowski, found some voluntary control over
the PG3R? Perhaps it 1s Sust that some subjects have more control than othars;
for example, in the present study, Mel, My, N11l. Or it may be that there was.
a fanlty interpretation of data due to the use of an inaddquate unit of mes-
surement or scme other error in technique. Woodworth-Schlosberg bring this
latter possibility out very clearly in their discussion of the importance of
the type of circult, electrodes, unit of measurement, etc. that are necessary
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for reliable study of the PGSR.: Abramowski attributes the control he found
to intellectualization, to a thmtning of emotion bafore it had a ghance to
show itself, What the merit of this explanation is is an open question, and
the answer may not be so simple.

Ancther distinct possibility to be considered lies in the matter of stim-
1i. The reaction to mainly sensory or intellectual stimuli may be much easier
to control than the reaction to stimmli that touch deeper emotional complexes
that involve the whole person or sself. The stimuli used in the present inves-
tigation were emotional stimuli whereas Abramowski's were mostly sensory or
intellectual. Ho did use free association to "interesting" words for two SS
of the report that was available, but these two SS showed rather a lack of con-
trol in the inhibited series of word experiences.

This matter of stimili and their ability te arouse the subject is an im-
portant point which fits in with the idea that the core of emotion lies in the
raference to self. The more intimately the stimulus touches the self, the mord
likely it 13 o be difficult of oontrel., Emotionally-toned words, for example,
would seem to have a bether chance of touching the self than many of the audi-
tory, visual, mental, etc. stimli that are frequently used. A good example
to {llustrate this point i3 provided by Woodworth-3ohlosberg. A student once
tried to measure PGSRs of psychiatric patients, using words and names from the
individual case histories as stimuld. His first subject was a schiszophrenic
woman., Sometimes she gave large responses to her husband's name, but at other

tines she gave no response. Obviously, as might be expected of a schlzophrenid

lyoodworth -Sehlosberg, pp. 138-1k1.
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patdent, the name did not penetrate on every trial.2 McCurdy,in his survey of
many articles dealing with conscious emotdion and the PGSR, found consistently
high correlations between PGSR and reported strength of emotion. He concluded
that 4t 18 fundamentally the assessment of the stimalus by S which determines
the magnitude of the galvanic reaction.? This, of course, makes the study of
the POSR more complicated, but, because mental disorders are so intimately
bound up with a persontt conception of or comcern about himself, further ex-
perimentation along these lines should be fruitful.

Although the major hypothesis was not confimmed, the introducing of in.
structions was not without effect in the present experiment. There is still
the overall drop in respomsivity in the second part of the experiment to cone-
tend with, Becanse of thmxating of the two groups of words in previous expe-
riments, this significant drop is hardly due to the emotionality of the words
thenselves or to mere adaptation to the situation. A plaunsible explanation
suggested itself only after intensive study of the records in the light of the
experinantal set-up used, The fact has already been mentioned that a drop oc-
curred in response to the instructions t hemselves and that the difference be-
tween the response to inhibiting instmietions and that 4o razsing instructions
was significant. Now could it not be assumed that the response to the instruc-
tions forms a dynamic uwdty with the responge to the task of forming a free
assoclation, sinece the instruction alerts 3 to act in accordance with it as

Zyoodworth-Schlosberg, p. 15k.

31,6. MoCurdy, "Consciousness and the Galvenometer," Paychol. Rev., ILVII
(November 1950), 322.27. -
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best he may? Thia i not presumptuous because the time lapse between the hear-
ing of the stimulus word is always under twenty seconds, and generally spealding
more than this length of time 18 required for the completion of a reasonably
large skin response.

In line with this train of thought, the ohms drop in response to instruo~
tion was added to the ohms drop in response to the corresponding stdmulus;
these scores were then converted into logarithmic units as before. The mean
response for the inhibited group now becomss 516.2; SD, 159.93 and 3EM, 50.56.
This double response now aumaaaéa that produced by the association responses
in the uninstructed or control situation(502.09). Similarly, the mean for the
ragged group becomes 589,83 8D, 190.32; and SiM, 60.19. Here the responsivity
exgels by a still greater margin the response produced by the same persons in
the uninatructed situation, However, nonhe of the mean differences resuliing
from these new scores is statistically significant,

Due to the lack of complete certainty with ®espect to this instruciiocn~
response data, speculation cannot be carried too far, Yet, if there is any
merit in the above explanation, it would mean that the ghock of hearing the in-
struotdon takes away some of the autoncmic energy available at the time for
the production of the respomse to the stimulus word. A cowple of 55 seem to
{llustrate this, Iky, for instance, had good association responses in the un-
instructed situation(mean was 339). To the firet two razsing instructions he
dropped 323 and 306 respectively, while to the corresponding stimuli his resis-
tance not only did not fall but actually wemt up slightly, Hin shows precti-
cally the same: uninstructed association responses and responses to instruction
were good, but for three of the five stimulus words there was almost no
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asgociation response at all.

Someone might object: since the d___.x;a‘i_._q_ of the inhibiting instructioms was
significantly different from that of the rmzsing instructions, should one not
expect this difference to be reflected in the association response, especially
since the two groups of subjects had been meteched for responsivity according
to the uninstructed situation? Instead of being a difficulty, this may merely
be emphasizing the fact that although the instructions cauSed responses re-
flgcting their own immediate effect on S, they had no appreciabls influence on
the assooiation responses except for a gensral lowering in responsivity. The
fact that the association responses are praciically the same may be precisely
the reflection of the difference in drain caused by the instructions and of the
fact that the word-groups themselves are matched.

This ddacuseion of the fall in responsivity due to responses to instruc-
tions leads to the conclusion that the secondary hypothesis has been confirmed,
namely, that instructions aimed at altering a pervon's emotiomal experience,
while not changing the response in the drection suggested by ihe instructions,
will, however, produce a change which can be predicted for similar experimental
situations. The specific change is the overall drop in psychogalvanic respon.
sivity to stimdation. If the explanation of this phenomenon is true, any sub-
saquent attempt to evaluate the autonomic activity following insiructions would
be & very difficult task indsed. Is a particular galvanic response a reflec-
tion of the amowunt of nervous energy available at any given moment? and if so,
to what extent? Since the FOSR is recognized as a fair Indication of autoncmic
activity, and autonomic activity a sign of penseral bodily responsivity, it

seems clear that every disturbance in autonomic activity should be interpreted
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against the background of the total amount of energy available at any one tims.
Before a final solution to the problem can be had, much detailed and patient
experimentation will have tc be earried out, using, perhaps, combinations of
EEG and POSR techniques.

A8 far as can be Judged from the approach used in this investigation, the
will has little iniluence on guch a delicate reaction as the FGSR. One diffi-
eulty with voluntary control is the factor of expectancy involved in an emo-
tional reaction. If this is active in a self-referential way, then it will be
hard to inhibit the initial reflex reactions; any control has to be exercised
in the very begiming. The kay, then, would seem to be in the possibility of
the control of the self-reference involved in emotion., How might this be ac-
complished? A person evidently sanmt directly command the autonomic processes
as he ordinarily can the skeletally controlled members of his body. However,
self-reference depends om a Judgment é:s to how this stimmlus affects the indi-
vidual. If, therefors, the judgment could be conirolled, it seems that the
bodily resonance might also be controlled. The judgment, in turn, is influ-
enced by the imagination, If, then, the imagination could be conbrolled by a
previous determination of the will, the bodily changes would also be affected.
This would require a good bit of alertness and assurance, because first reac-
tions to stimuli are usually pretty much automatic. It is ordinarily only on
a second take, so to speak, that the system of controls is5 thrown into gear.h
This Seems especially true when there is question of stimuli that are loaded

lor, e«gs R.C. Davis's analysis of the startle response into two compo-
nents, one fast and the other slow: "Motor Effects of Strong Auditory Stimuli,"
J. %. %chol., DVIII, (1948), 257-275; "Responses to 'Meaningful! and
,n Md., 7}31&“‘7560




64
with meaning for the person.

The conclusion, then, is this. Unless a person has a marvelous degree of
self-control and self-mastery based on an assured appraisal of himself, it
seems difficult to see how he can effectively control the subitle response to
gtimild which, when recognized, sirike home through all barriers of defense
and touch the inner self.
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