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CHAPTER I
INTRODUCTION AND STATEMENT OF PROBLEM

The psychogalvanic reflex (PGR) has had a long and
varied history. The phenomenon has been investigated by means of
different techniques and & variety of instruments. Many typss of
stimull have been employed to evoke the response from a great
variety of subjects. The phenomenon haes been employed in studies
of such diverse topics as lie detection, advertising, speech de-
fects, mental disorders, and the conditioned reflex. The phenom-
enon has bean christened and re-christened. And, of course, many
interpretations have been advanced regarding the underlying
physiologlcal mechanisms involved and the psychologlcal signifi-
cance of the phenomenon (20,31).

Although the phenomenon of static electricity in the
human body had long been recogniged, it wes not until 1888 that
& serious investigation of the electrical phenomenon of the body
was begun by Fere'! (31). Attaching two electrodes to the fore-
arm of a subject and conneeting these in series with a galvan-
ometer, Fere' passed & weak electrical curremt through the sub-
Ject. Following the presentation of a variety of stimull (sounds,
odors, colors) Fere' noted the momentary deflections in the gal~

l




2
vanie raadinga. Such defloetionlrFare' attributed to static
electricity. DtArsonval, the physicist, quickly pointed out the
inadequacy of such an explanation however, emphasizing also the
importance of the sweat glands in such galvanic reactions.

In 1890 Parchanoff discovered that such momentary de-
fleoctions of the galvenometer needle could be obtained without
the epplication of an external source of current. In other words
when the electrodes were attached to two sress of the skin, the
galvanometer recorded a difference in electrical potentisal. When
an external current was epplied in order to restore the galvan-
ometer needle to its normal resting position, or even when no
external current was applied, momentary deflections of the needle
were obtained by the presentation of sensory stlmmll.

Because Fere! smployed an external electrical current
and Tarchaneff did not {(or only applied & current sufficlent to
restore the normal baslence of the galvanometer), it has been
common practice to speak of the "Fere! phenomenon" and the "Tar-
chanoff phenomenon”, In view of the fact that 1t 1s generally
accepted that both phenomens probably have the same underlying
physiological mechanisms (20), and because the Fere! method has
certain inherent advantages over the Tarchanoff method (31), the
vast majority 6f PGR investigations have employed the former. So
it 13 with the present study. ‘

As indicated earlier, the psychogalvanic reflex has
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been known'by different names. The most commonly empldyed terms
today are PGR, GSR {gelvanic skin rogpon:e), and EDR (electrodermal
resgponse), Although all three terms shall be used in this dis~-
cuasion, the term "PGR" is prorerréd and shall be employed wher-
ever possible.

Another impertant difference in PGR terminology is the
use of "resistance" and "resistance changes", "conductance" and
"econductence changes", By employing the Fers'! method of mesasure-
ment 1t is possible to determine the baslc resistance of the indi-
vidusl, as well as the momentary change in resistance (the PGR).
In‘other words, the relatively constant physiological state of the
person may be messured in the ohms resistance of the body to the
passage of a weak current of electricity. Upon presentation of a
stimulus, the change 1n the level of reslstance is récordad. Thus |
the PGR may be determined by computing the difference between R;
and Rp, where Ry is the ohms resistance prior to stimulation and
Rp is the ohms resistance following stimalation.

The same measurements may also be expressed in terms of
conductance and conductance change, the term conductance signify-
ing the degree to which the body transmits an externally applied
slectrical current, Mathematically, the conductance wvalue is
simply the reciprocal of the resistance value. Hence, the basic
conductance (the value prior to stimulation) is ,%Em The conduct=

ance change is computed by the formula ~%§,~‘~%I. For reasons
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which will be discussed in Chapter Three, the use of the terms
conductance and conductance change is generally preferable to re-
sistance and resistance change. Wherever possible, therefors,
these terms shsall be employed in the cwrrent discussion.

One last polnt concerning PGR recording should be noted
here., It 1s possible to determine two types of cénduotanae changeq
in an individual: reletively slow or gradual changes in elther
direction, and momentary repid changes, always in the same direc~
tion. The former type of changes are frequently considered as
alterations in the general level of physiological functioning.

The latter type of changes, because they are unidirectional and of
brief duration, may be considered as transitory states of physio-
logical imbalance (31). It is to these momentary changes that the
term PGR is applied and, unless otherwise indicated, it 1s to such
changes that the present paper will be limited.

Statement of the Problem.

At the very beginning of this paper it was pointed out
that the PGR has been employed in atudies of mental disorders and |
the conditioned reflex. In recent years & number of investiga«
tions have combined these two areas of research. That is to say,
studles have been conducted on conditioning the PGR in mentally
disturbed sub jects. Although these studies shall be considered in
greater deteil in the next chapter, it should be péinted out here
that they have lndicated that the rate of conditioning the PGR is
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related to the degree of anxiety found in the subjects. Such
studles, however, have been concerned only with the presence or
ebsence of the PGR response upon presentation of the conditioned
stimulus: they have not been concerned with the magnitude of the
responge eliclted.

The magnitude of the PGR response, however, is known to
be influsnced by & varlety of factors: type of apparatus, type and
placement of electrodes, amount of current, age of subjects, type
of stimulus presented to the subject, and so on, The general prob-
lem for thils investigatlon, therefore, ls the relationship between
the magnitude of PGR responses and anxiety. That is to say, 1s
PGR functioning related to anxiety, such as might be experlenced
in a threatening situation?

Hypothesis.

Prom this general discussion of the problem we may now
turn to a more formal presentation of the hypothesls of the present
investigation. Actuslly, the hypothesis 1is two-fold, the second
half depending upon the first., It 1s suggested that the PGR re-
sponsges of subjects in a mildly threatening situation will differ
from those of subjects not threatesed: the introduction of thrsat
will affect the PGR responses of subjects. 8Should this portion of
the hypothesls be supported by the experimental data, it is further
suggested that the degree to which PGR responses are affected by
the threat situation will be related to the verbally expressed con=
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cern that one hss for his bodily well belng. In other words, the
more concerned one 1s for his well being, the more his PGR responsds

willl be affected in a threatening situation.




CHAPTER II
REVIEW OF RELATED LITERATURE

Of the many types of stimulil employed to elicit PGR re-
sponses one of the most frequently used 1is assoclation words. In
1907, for example, Peterson and Jung (23) verbally presented =
list of words to a group of subjects. Comparing the mean magni-
tude of PGR responses for each of the stimuli, the authors concluds
ed that the psychogalvanic reflex constituted a good indicator of
the emotional tone of words, That 1s, the more emotion evoking a
word 1s, the greater 1s the PGR reaction to hearing the word.
Smith (25) and Jones and Wechsler (13) also sought to establish a
hierachy of emotionally toned stimulus words, employing a list of
one hundred stimuli., Such studies aseumed, of course, that the
intensity of emotions may be measured by the magnitude of PGR re~
sponses--an sssumption that has been seriously questioned by more
recent investigators (31).

Disregerding such an assumption, other investigators
have employed lists of stimulus words in studying a varliety of
problems. The mean PGR response to a list of twelve stimulus
words was used by Hsggard, for example, in comparing the general
level of PGR responsivity of various age groups (10),.

7
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In another study, a list of stimulus words was used in
an attempt to differentiate various personallity profiles. On the
basis of PGR responses given by one-hundred normal subjects to =
1ist of twenty-four worde, Hsu observed different "patterns" of
responses, Isolating those stimuli whioch elicited the largest re-
sponges, he reported finding five different "clusters" of stimulus
words. Thus, one group of subjects responded most to one set of
words, a second group of subjects to another set of words, and so
on. Analyzing the words comprising each cluster, Hasu concluded
thet the PGR had differentiated five personality profiles: two
types of aggressive personality, two types of submissive, and one
mixed type (12).

In the study by Haggerd the influence of age was deter-
mined by comparing the mean PGR regponse of each age group to the
entire list of stimulus words. That 1s to say, the levels of re-
gpensivity to the total stimulus situation were compared for the
various age groups. In the study by Hsii, the pattern of responses
wag studled, In other words, the over-all PGR responsivity was
not conaidered, but rather those stimuli which evoked the grestest
reaction was the point of interest. Both of these approaches, to~
gether with & comparison of varlances of the PGR responses, were
used by Herr and Xobler in the analysis of their data (11l). En-
Ploying & list of sixteen "emotional" snd sixteen "neutral" words,
twenty patients dlagnosed as neurotlic and twenty normal subjects

were teated. The authors rogcrtad that the size of the psycho~-
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galvanice raéponass of the neuretic group was not significantly
different from that of the normal group. The variances in the two
groups, however, were significantly different. Moreover, the pat-
terns of responses were different for the two groupst the normal
group gave the largest responses to one set of stimull, the patien$
group responding most to & second set.

In the present study & list of twenty stimulus words was
employed, the words being taken from the longer list employed by
Herr and Kobler. The analysis of the data, found in Chapter Pour,
also follows the approach utilized by those authors: response to
the total situation with respect to both means and variances, and
the pattern of response to the components of the total situstion
(1.e., the individual stimulus words).

In addition to assoclation words, ocutaneous pain and the
threat of pain have been employed as stimull in PGR Iinvestigations|
Paintal, for example, &dministered a faradlc electric shock to a
group of 450 normal subjects and a group of §50 psychiatric pa-
tients (22). He reported no significant difference between the
mean responses of the two groups, concluding therefore that the
peychietric group was not physiclogically impaired with respect to
their ablility to give psychogalvanic reactions. Paintal also ine
structed his subjJects that they were to receive a second shock,
meaguring their PGR responses to the threat. In comparing the

mean responses of the two groups, he found that the patients gave

signiriaantlz smaller PGR responses than did the normal aubiyeta.
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Paintal thefafofe gconcluded that the mentally disturbed sub jects
were not so aware of significance of the threat instructions as
were the normal sub jects.

Malmo, Shagass, and Davis obtained much the opposite re~
sult in their investigation (18). Employing ten normal subjects
and ten patients diagnosed as "anxious", they reported smaller PGR
reactions to thermo-paln for the anxious subjects than for the
normal subjecis., Moreover, the patients responded with larger PGR
deflections than did the normal subjects to the threat of pain,
This apparent contradiction between the findings of Paintal and
Malmo quite possibly is due to the nature of the disorders suffer-
ed by the patient groupst in the former case, the patient group
consisted of persons disgnosed as paychoticj in the latter case,
the patient group consisted of psychlatric patients menifesting a
marked dsgree of anxieby. Undoubtedly some of the patlients employ-
ed by Paintal might have been dlagnosed as "anxious", but just
what percentage is not known.

In the studies by Paiﬁtal, Malmo, and others, the PGR
response to pain or to the direct threat of pain has been investi-
gated. Although the present study utilizes the threat of cutane-
ous pain, it differs from the preceding experlments in that no
offort was made to measure the immedliate response to the threat,
Rather, ag indlcated in further detall in Chapter Three, the over=
all effect of a threatening situation was Investigated. In other

words, are PGR responses to the stirmulus words affected by the
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introduutioﬁ of & generally threatening situation<?

The study by Melmo, Shagass, and Davis bears upon the
present investigation in another way. As previously indlcated,
their study was on the effect of threat on "anxious" patients. A
number of other studies have been concernsd with the relationship
between anxiety states and physiological functioning. Malmo and
Shagess, for example, investigated the physliological functioning
of persons threatened with pain (19). Employing seventy-five psy=-
chiatric patients and eleven normsl subjects, a number of physice
logical processes were examined in the threat situation. The pae
tients were divided into three groups, the grouplngs belng made on
the beais of psychistric diagnosis of the severity of the anxiety
state, Although the differences between the PGR responses of the
elinical groups generally fell short of statistical significance,
the authors were led to conclude that "in general, severity of
anxiety appeared to be related to degree of physioclogic disturb-
ance."

In snother study of the relationship between anxlety and
PGR functioning, Wishner employed eleven neurotic patients, all
manifesting marked anxiety, and ten normel subjects (30). In com-
paring the PGR responses of the two groups to a variety of stimull
(verbally presented questions and sensory astimulation), Wishner
found that the enxlous subjecte responded wlith larger galvanie re-

actions than the normsl group.
A number of investlgetions have dealt with the relation-
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ship between anxiety and the rate of conditioning the PGR to ver-
bal stimmli. Welch and Kubis, for example, investigated the rate
at which a conditioned reflex could be established in normal per-
sons and in patients disgnosed as "anxious" (28). Employing
twenty-two normasl subjects and twenty-four patients, they reported
that a conditioned PGR response wae establlished with signifieantly
less trials in the anxious group than in the normal group. More-
over, the anxious subjects resisted experimental extinction of the
conditioned reflex longer than did the normal group.

In enother study by the same authors, eighty-two normal
subjects and fifty-one "anxious" subjects were employed. Again
the patient group manifested the conditioned reflex more rapildly
than the normsal group. Furthermore, when the patients were divid~
ed into two groups on the basls of the psychiatric dlegnosis of
degree of anxiety, 1t was found that the rate of conditioning
egreed with the dlagnosis 91% of the time. Once again, it may be
concluded that psychogalvanic functlioning 1z related to "anxiety"
states (29).

The study by Bitterman and Holtzman further supports
this conclusion (2). Employing normal subjects in sn experimentals
ly induced "stress" situation, the authors reported that the sub-
jects who menifested the greatest amount of "anxiety" also showed
the fastest rate of conditioning.

Somewhat conflicting results, however, were obtained by

Lacey, Smith, and @Green (16), Forty association words were pre-
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sented to each of forty-two subjects., One word was given six
times, each time belng succeeded by electric shock, The authors
found that subjects classified as anxious {using Taylor's scale of
Manifest An;iety) establlished & conditioned response more alowly
than subjects classified as having little anxiety. Consequently,
the authors concluded (16, p. 216}

The chronic anxiety level of the subject may be related

to the ease of acquisition and spread of anxiety. Low

anxlety subjectes condition better but generalize less,

This implies more sccurate discrimination and spprepri-

ateness of response in low anxiety subjects.

Although the results of this last investigation apparents
1y econtradict the studies by Welch and Kubls, and Bitterman and
Holtzman, the general conclusion remains thet PGR funotioning iz
related to anxlety. Thus, Lacey, 8mith, and Green were led to conw
clude (16, p. 215)¢ "The humen organism, too, scems extremely sen~
sitive to danger even in the slight degree employed in our experi=

ments., We are anxiety~prons."

Units of PGR Measurement,

One final line of investigation must be considered. If
the magnitude of PGR responses is to be measured, rather than sim-
ply the appearance versus the non-appearance of the response, it |
1s necessary that an adequate unit of measurement be employed. In
the sarly years of PGR research it was customary elther to measure
the magnitude of the deflection of the galvanometer needle, usually

}n terms of millimeters, or to messure the response in terms of
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ohms change in resistance. It has been demonstrated repeatedly,
however, that such units of measurement are inadequate (9). In
the first place, such Indlces fall to sccount for the basic level
of organlismic activity. In other words, a one-thousand ohm re-
sponse at s basic resistance level of 10,000 chms does not have
the sams significance as & one~thousand ohm response at a basic
resiatance level of 50,000 ohms (8). The same, of course, is true
of measurements made in terms of millimeters deflection. 1In other
words, the magnitude of PGR responses in terms of ohms resistance
change or millimeters deflection is related to the basic resistancq
level of the subject., This relationship, however, is not linear:
increases in the basic resistance level are not accompanied by
proportional increases in the ohms deflections (8),

Not only are thess units inadequate because of their re~
lation to the basle level of resistance, they also lack the char~
acteristics necesszary for more refined statistical techniques.
Because of these deficlencles, many types of transformation units
have been proposed.

In 193, Darrow suggested that PGR measurements be ex-
pressed in terms of conductance changes (l). Thua, the measurement
of the response utilizes somewhat the measure of basic bodily
activity., It should be noted that the particular advantage of the
Fere' method of recording over the Tarchanoff method 1s that the
former ylelds this index of general bedily activity (31). Although

expression of PGR responses in terms of conductance change appesars
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to be an imbrovemant over "ohms drop", the magnitude of responses
are still related to the original conductance level of the sub ject
(5).

Inasmuch as many psychologlcal measurements may beat be
expresgsed in terms of logarithmic units, Darrow later suggested
that PGR responses be expressed as changes in log conductance (5).
That 18 to say, instead of computing the PGR response by the simpld
formula of Cp minus Gy, Darrow suggested the formula log Cp minus
log Cy (where Gy 1s the conductance value prior to stimulation and
Cp is the conductance value following stimumlation). In 1945 Hag-
gard subjected these two formmlas, as well as the "ohms drop"
method, to statistical evaluation (8). He concluded that the log
conductance unit was the most independent of the basic conductance
lqval, but that it still waa inadequate: 1% tended to compensate
for the higher basic conductance levels but not for the lower onesd
By computing the logarithmic value of each ohms drop Haggard found
that a linear relation did exist between the magnitude of response
and the basic resistance level. Moreover, if a constant were added
to each response value and the sum was then divided by the basie
resistance level, the resulting scores were independent of the
basic resistance levels. Haggard therefore concluded that this
new unit of measurement was superior to any of those currently in
use,

Herr and Kobler also found the Haggard method of trana-

formation adequate for their data (11). Lacey (1) and Lacey and
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Stegel (15), however, arrived st the opposite conclusion when they
applied Haggardts formula to thelr data., Moreover, they concluded
that either conductance change or log conductance change was ac-
ceptable, Schlossberg and Stanley likewlise came to the conclusion
that the conductance change method was basically satisfactory (24);
They suggested, however, that the change in the square roots of
the conductances was still better, having greater normaley of dis-
tribution. Thus, Woodworth and Schlossberg were led to conclude
(31, p. 140)2
Conductance would seem to be adequate for most purposes,
but the square root conversion might be advisable when~
ever slaborate statistlical treatment is based on the
assumption of strict normality of the dalstribution of
scores,
One additionsl tranaformation method should be noted.
In his study of PCR responses to electric shock and threat of
shock, Paintal suggested that eech reszponse of a subject should be
considered as a ratio to the largest response given by that sub~-
ject (22). Employing thls method, however, Albrecht found that
the distributlion of such ratio scores failed to meet the criteris
of normaley of distribution and independence of basics (1).
From the foregoing 1t 1s apparent that a major conaider~
ation in the treatment of PGR data 1s the selection of a suitable

unit of measurement. As Woodworth and Schlossberg pointed outb

after analyzing the responses of two subjects to electric shock

(31, p. 141):
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Clearly the choice of units is of the greatest import-
ance, if this choice can make the same basic deta show
sub ject A to have anywhere from 2/3 to 30 times the
response of B,

Although the present study shall not seek to evaluate
these varlous transformation methods, it should be pointed out
thet a suitable unit of measurement must be obtained before the
data 1s evaluated in terms of the problem being investigated., The
selection of such a unit shall be described in the following chap~

ter.




CHAPTER III
STATEMENT OF THE PROCEDURE

Does the introduction of a threatening situation alter
the PGR responaes of subjects, and 1s the degree of such modifica~
tion (1f it exists) related to the individualts general concern
for his bodily well=being? These are the specific probiems which
the current investigation seeks to snswer, In order to do so, it
is necessary thet a number of conditions be satisfled. Firat,
some form of threat must be introduced into the testing situation.
Second, the subjects employed must differ in thelr general concern
for their bodily wellwbeing, Third, there must be a satisfactory
unit of PGR measurement. And fourth, the obtained date must be
sub Jected to adequate statlistical asnslysis., This chapter is de«
voted to & dlscussion of the first three of these conditions, the
statistical analysis being explalned 1nktha following chapter.

The Stimulus Words and the Threat Situation.

From the llst of association words employed by Herr and
Kobler (1l4), twenty-six words were selected for the present study.
At the beginning of the experimental sesaion, after the PGR elec~
trodes had been attached to the subject, each subject was given

these instructions: 8
1
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I em going to read a series of words, As you hear each

word, gilve the first word that comes to your mind. Don't

try to think of any word in advance. Simply, when you

hear the word, say the firat word that comes to mind.

Do you understand?:x .
The stimulus words were then presented to the subject, the sequenc
of the stimuli being uniform for all subjects., Although the verba
response to each stimulus word was_recorded, no attempt was made td
evaluste these responzes, In addition, of course, the PGR respons
to each stimulus word was recorded.

The first six stimilus words were "buffer" words, given
simply to aequaint the subjeect with the experimental task and to
provide E with a rough index of the range of responses given by
the subject. This rough index of the range of responses mede 1t
possible for E to adjust the recording instrument in the cases of
sub jects whose responses were exceedingly large. Hereafter, the
"buffer" words (eountry, shoe, window, bird, green, and table) and
the PGR responses given by the subjegts to these stimulil shall not
be considered.

The next four words constitute what shall be termed here-
after as the "pre~test" stimull. They serve a2 two-fold purpose:
first, for matching Ss according to their general level of respon-
slvity and, second, for comparison with the responses given to sub-

sequent stimull.
The next ten stimulus words constitute the "test! stimu~

#ueations concerning the nature of the experiment were
deferred until the conelusion of the experimental session.
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1i. In the case of the Experimental Ss, these stimul! were accome
penied by the threat instructions. In the case of the Control Ss,
the stimull were presented without threat,

Following the test stimuli six additional words were pre-
sented. These constitute the "poat-test" stimull and shall be
used to determine whether or not the threat instructions produced
any lasting changes in PGR responses, They were glven to all Ss
in the same manner: without threat.

The entire list of stimuluas words 1s presented below,

together with their classifications.

-eountry Responses measured
shoe but not used for
window teating hypotheses.
bird Same for both the
green Experimental and
table the Control groups.
cloek "pre-test™ gtimuli.
high Used for matching
glass Experimental and
love Control subjects.
tree
siok "rast" stimuli.
chair For the Experimental
sin group, these words are
- flower presented in a threat
closed situation. PFor the
nolse Control group, the
hospital words are presented
sand without threat.
sex
o d "post-test" stimull.
subway Presented to both
ashamed the Experimental
whi te group and the Control

open

group without threat.
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Between the presentation of the words "sin" and "flewer"q
each subject was asked to move hls fingers about in the electrode
cups in order Yto reduce the degree of polarization of the elec~
trodes. This point was selected because it is epproximately midway
through the entire experimental session,
Following the presgentation of the pre~test stimull, the
Control and Experimental subjects were glven different inztruce
tiona. 1In the case of the Experimental Sa, these instructions
were intended to constitute a mildly threstening situstien. The
sub jects were informed that there wes a possibility of experiencing
an electric shock. It was hoped that such instructions might du~
plicate the fear some subjests have reported previously: the fear
engendered merely by being attached to a somewhat complex electri-
cal apparstus. In the case that any of the subjects employed in
the present investigation had such a fear already, it was expected
thet the introduction of the threat instructions would serve to
intensify such feelings. The instructions given to the Experimen-
tal subjects were as followet
I am going to vary the amount of current passing
through the machine during this next period. Please
let me know 1f you feel anything. You msy not, but
if you do feel a shock, let me know.
Immedlately prior to these inaeructionakan apparatus,
hidden from view during the preliminary portion of the experiment,
was revealed and the "proper" electrical connections were made to

the galvancmeter. As the teat stimulil were presented, one or more
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1ights flashed on the control board of the newly introduced appa~
ratus. It was hoped thet seeing the apparatus and the flashing
lights would reinforce the subject's feeling of threat. The sube
jects, moreover, were asked on several occasions if they had felt
any shock, these lnquiries being masde immedlately prior to the
presentation of the stimalus words "sin" and "hospital®,

Instead of receiving the "threat" instructions, the Con-~
trol subjects were told: "Now we must walt about one minute before
continuing." The reason for this rest periocd was to matoh the
Experimental group's interruption in receiving the stimulus words.

Pollowing the presentation of the test words, the appa~
ratus employed in the threat situation wes disconnected and re~
moved from sight. The Experimental suhjocﬁs were further instruct
ed: "Now I am going to give you some more words, but I wont't be
varying the currenty so there wont't be any more chance of your
feeling anything."

Again, to compensate for the time interval, the Control
sub jJects were told that there would be a short interruption (one-
half minute).

At the conclusion of the experimental session, all sube
Jects were interrogated about their attitude toward the experiment,

particularly 1f and when they were concerned about receiving shock

Selection of Subjects.

Inasmuch as a portion of the present study considers the




23
relationshiﬁ between one's response to‘a threatening situation and
his general level of concern for his physical well-being, 1t was
necessary to obtain a sultable criterion of this level of concern.
Several methods of selecting subjects with varying degrees of snx-
iety have been utilized in previous invesatigations. Welch and
Kubis (29), Malmo, Shagass, and Davis (19), for example, employed
clinical diagnosis in determining the degres of anxiety present in
thelir subjects. Taylor, on the other hand, constructed a scale of
manifest anxiety, employing items from the Minnesots Multiphasic
Personality Inventory (26). Sixty-five items were selected by a
group of judges as indicative of generalized anxiety and, together
with 135 neutral items, incorporated in the new scale. Using thosq
sub jJects whose scores fell toward the extremes of a sample popula~
tion of 325 college students, Taylor sought to determine the re-
lationship between anxiety and the rate of conditioning the eyelld
reflex.

In 1953 Taylor revised her original scale to include
only rifty eritical items plus 175 neutrsal items (27). This scale
was utilized by Bitterman and Kniffin in thelr investigation of
"perceptual defense" (3}. As in Taylorts original study, the au-
thors selected subjects whose scores indlecated either "high-
| anxiety" or "low-anxiety".

The pﬁhnent investigation likewise sought to measure
anxiety, but aniioty as specifically related to the soncern the




, 2
individual manifests for his bodily well-being. On the assumption
that such "concern® for bodily welfare would be revealed by the
number of complaints that the individusl makes regarding his health]
a scale was constructed. A& in Taylorts study, 1tems were selected
from tbe MMPI by & group of judges. Those items on which all three|
judges sgreed were incorporated into the new scale, Fifty-seven
items were included. On pages 57-58 of the Appendlx these 1tems
are listed.

The MMPI answer sheets of 215 meale college Freshmen at

Loyola University, Chicago, were scored with the new scale., The
mean score of this group was 7.1, the standard deviation being 3.ie
From the original group of 215 students forty-five were selected
as subjects for the experiment proper. Ten 3s had sccores ons sigmal
or more above the mean of the original populatlon. Ten Ss had
scores one sigma or more below the mean., The remaining twenty-fivet
88 had scores at or within one point of the mean score (scores of
6,7,8nd 8), This group was then divided, ten subjects being as-
signed to the Experimental group and fifteen subjects being assign-
ed to the Control group. Thus, four groups of subjects were chosen|
for the inveatigation, representing three levels of "concern for

bodily well~-being": high, middle, and low,.

PGR Measurement,

The apparatus used in the present study was the same as

that employed by Herr end Kobler (11l). Inaesmuch as the apparatus
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was & "closed" bridge type of galvanometer, the amount of current
passing through all sub jects, when balenced, was constant. The
anount of current was 160 microamperes. Readings of pesychogalvanio
regponses were mede visually:t the 1light reflected from the moving
coll of the gslvanometer was projected onto & calibrated scale im-
nediately in front of the experimenter, Deflections as great as
2100 ohms could be read from the scsle in units of five ohms. By
recording the machine setting and the deflection from the "balanced'
position of the galvenometer, it was possible to compube the baslc
resistance of the subject and the ohms drop in response to stimulad
tion. The electrodes consisted of two small cups fllled with a
0.1 percent sslins solution, the second and fourth fingers of the
subjectts right hand being immersed in the solution,

As indicated in Chapter Two, & major problem in PGR in-
vestigation is the selection of an adequate unit of measurement,
Employing the date collected in this study, s number of units were
tentatively adopted., These were: ohms drop, change in log resist-
ance, change in conductance, change in log conductance, change in
conductance ratio, and the square rcot of change in conductance
ratic. The first five of these units were considersed inadequate
for the purposes of this psper. The first two (ohma drop and
change in log resistance) clearly falled to meet the requirement GH
independence of basic resistance level. Although change in con-

ductance, change in log condustance, and change in conductence ratil
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tribution (es dld, also, the first two units of measurement) .
The last mentlioned transformation method appears to have

met the requisites of normalcy and independence, Measurements were

: . gz - ¢C
computed as follows: \/ 1l x 100,000. This unit of measurement

1s not to be confused with that suggested by Schlossberg (24). In
the present formula, account is taken of the basic conductance |
level of the subject prior to his response. In the method used by
Schlossberg, the difference is found between the square root of
conductance 2 and the square root of conductance 1.

In determining the adequacy of this new tranaformation
unit, the pre-~test responses of all forty-five aubjects were com-
puted. The reason for employing only the pre-test responses wes
that these were the only responses given by all Ss under the same
conditions. Thus, the introduction of threat conceivably could
have affected the distribution of scores, indicating that the unit
was or was not normslly distributed. 1In Pigure 1 the diatribution
of the obtained scores for the pre-~test situstion is presented. It
appears from inspection that the distribution rather closely ap-
proximates the "normsl curve". ’

By employing the Chil square test of "goodneas of fit",
it is meen that this distribution of scores does not differ signif-
fcantly from that of the normal curve (7). The Chi aguare value
18 5.761, which, for eight degrees of freedom, represents a "P"

value of approximstely 0.67. In other words, the obteined distri-
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bution curve falls well within the range of chance expectancy.

Inasmuch as the oriterlon of normality of distribution
has been satisfied, 1t seems reasonable to assume that the scores
also possess the characteristic of additivity: that the units of
measurement are equal throughout the entire range of measurements.
Therefore, the lndividusl responses may be combined and sub jected
to further statistical treatment.

The firat such treatment consists of determining whether
or not there is adequate independence of scores with respect to
their basic resistance levels. Because of the lack of normality

of distribution and, in all likelihood, lack of additivity, the ind

dependence obtained with the conductance change, log conductance
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change, and condwctance change ratio methods of transformation is
open to serious doubt (et least for the data obtained in the pre~
sent study)., Determining the independence of scores required the

combining of scores.

The mean response in terms of VEBHAN:
is shown in Figure 2 for seven basic resistance levels. The basic
resistance levels actuaslly are mide-points; the resistance level of
10,000 ohms embraces all responses given with basics ranging from
8,750 to 11,249 ohms. The asctusl means for the verious basics
(veginning with the lowest basic resistance level) are: 56.35,
59.89, 48,89, 52.02, 53.34, 48.57, and 51.66. Applying a simple
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Rank-diffarénce correlation to these mean PGR reaponsesg a Rho of
~0.6l 18 found. Estimating the value of "r" (Rho x 1.04), this
correletion 1s found to be well within the range of chance expect-
aney. Moreover, employing matched groups as this investigation
does, 1t is doubtful that independence is a necessary condition
for proper evaluation of the datas the subjects are matched on the
basls of their sctual responses, regardless of their basie resiste
ance levels. If the basics remain relatively constant, or if there]
is 8 uniform change in basices for the sub-groups (aszsuming the re-
lstionship between baslcs and PGR magnitudes 1s linear for the
transformation unit employed), then the crlterion of independence

of basics becomes meaningleas.




CHAPTER IV
EXPERIMERTAL FINDINGS AND INTERPRETATION

In Chapter One it was indicated that the present study
sought to investigate a two-fold hypotheslis, the second belng de~
pendent upon the firat, In evaluating the data collected in this
study, the two hypotheses shall be considered separately at firat.

The description of the experimental procedure in the pre-
vious chapter pointed out that the Control and Experimental groups
were selected from subjects acoring at or about the mean of the
sample quroa on the scale of concern for bodily well-being., Also,
the two groups were matched amocording to their PGR responses to th
four pre-véat stimull., This was eccomplished by computing the mea]
response of each sub ject to the pre~test words. Of the fifteen Ss
in the original Contrel group and ten Sg in the Experimentel group,
elght subjects were selected from each group. These subjects re-
presented the best aveilable matching on the basis of the individ~
uel pre-test mean scores, These mean zcores of the selected sub-
jects are given in Table I. Hereafter, all references to the Con-
trol group and to the Experimental group shall be to theze matched
groups, In other words, the date derived from these Ss shall be

30
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employed to test the first half of the hypothesis of this study.

In order to evaluate the influence of the threat situa-
tion, the two matched groups shall first be compared with each
other on the basls of their responses to the test stimull and the
post-test stimull, It is necesaary, however, that 1t be shown
that the two groups do not differ significantly in thelr responses
to the pre~test stimull. As the first index of this, the means of
the "asub ject scores" for the two groups may be compared (where the
"subjeet score" referas to the mean response of a subject to the
four pre~test astimili). The mean of thesge scores, shown in Table
X, for the Control group is 54.23; for the Experimental group, 53.l4.
By applying Pisherts "t" formula, & value of 0.47 is obtalned.

TABLE I
PRE-TEST SUBJE(T~SCORES OF

MATCHED CONTROL AND
EXPERIMENTAL GROUPS

Subjest  Control Experi,

a 66 - 3 70 . l

b 60.1 68,8

{43 5 8 » 7 Su— 6

d 58.3 52.6

e 53.7 52.4

by 52.9 51.%

g h2. 40.

h 39.9 36.3
Means 5h.2 53.
Variances 67.92 121.78
Sigmas 8-3“. 11.01.],

cr
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o
-
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(Inasmuch as the scores have been matched as closely as possible
from larger samples, the formule employed here is designed for
testing the significance of difference between the means of corre«
lated pairs of means (7). To be significantly different even at
the 0,10 level of confidence, a "t" of 1,895 1s required. Hence,
employing the criterion of similarity of means for the two groups
of subjects, 1t may be concluded that these groups are adequately
matched.

A second eriterion of the adequacy of matching 1s the
similarity of the pre-test variances of the two groups. Employling
the "F" test for homogenelty of variance (6), a value of 1.80 1is
obtained. Falling far short of the 3,79 value required for the
0.05 level of confidence, it may be concluded that the two groups
are adequatolj matched for this second criterion.

The finasl test of the adequacy of matching 1s a consider-
ation of the mean PGR response of esch group to each of the pre-~
test stimuli. In other words, instead of comparing the subject~
gcores, a comparison of the stimulus-values is made (where the
"gtimilus-value” is the mean response of all Ss to a astimulus word)
éhs reason for this i1s that it would be possible for the two groups
to be quite similai in their general level of responsivity (compars
able means and varisnces) but entirely different in the pattern of
their responses. In Table II the mean response to each of the

pre~test words 1s presented for the Control and Experimental graup*

The means for the two groups are naturally the same as found in
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Pable I, The obtalned "t" 1s 0.78, where a value of 2.353 is re-
quired for the 0.10 level of confidence.
TARLE II

MEAN PRE-TEST STIMULUS~VALUES FOR
CONTROL AND EXPERIMENTAL GROUPS

Words Group Group
Clock 494t 9.2
High L8y 47.3
Glass 53.7 55.2
Love 65.3 61.9

Group Meanst S5h.2 53.h

Value of ¢ 1s 0.78
b ]

From these statistlicsl tests applied to the pre-test re-
sbonsas of the Control and Experimental groups, 1t may be concluded
that the two groups are not significently different in their ini-
tiel psychogalvanic responses. Any differences which may be found
in the test and post-test situations, therefore, may be attributec
to the experimental variable: the introduction ¢f the threat situse
tion. |

In evaluating the influence of the threat situation on
the Experimental Ss, a number of procedures shall be employed. Thej
first of these is a comparison of the Control and Experimental Ss
during the test situation. All subjects recelved wx%l’%%

V' Lovora
words in the same sequence, the Experimental subjects alfe mA¢eliv-

W
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ing the threit situation, The mean regponse of each subject is
resented in Teble IIX, together with the mean of these values for
the Control group and for the Experimental group. Employing Fishe

rts "t" formula, the differsnce between theses two mesns is found
to be significant at the 0.10 level of confidence. Such a finding,
fef course, is not highly significant in itself. Purther compari-
#ona of the same type, however, will be found to yield somewhat
Limilar results, strengthening the tentative conclusion that the
threat situation actuelly did alter the PGR responsivity of the
[Experimental asubjects.

TABLE IIl

TEST~-SITUATION SUBJECT-SCORES

OF MATCHED CONTROL AND
EXPERIMENTAL GROUPS

Sub ject Control Experi.

a 65.3 53.0

b %3-5 3.7

e 0.6 61,1

d 86.0 h2.7

-] 2%-1 )..]-3-0

o o1 47.1

g }.l..605 26.1
B 43.2 41.3
Mesans 53.4 46.0
Variances 94.05 96 .9l

Although the data indicate that the mean response level

pf the Experimental Ss was somewhat altered by the threst situatiogJ
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there 1s no'inéication that the varience of responses was affected.
As shown in Table IIY, the P ratio for the obtalned data 1ls 1.02,
a valus falling far short of the 3.79 required to indicate a dif-
ference significant at the 0,05 level of confidence (6).

As mentioned earlier, 1t is important to consider the
stimalus~values as well as the subject~scores. A comparison of
the ten test mean responses 1s presented in Table IV. It is in-
teresting to note that the mean response of the Experimental group
to each of these stimull 1s lower than the corresponding mean re-
sponse of the Control group. In other words, the stimuli consist-
ently evoked smaller responses from the Experimental group than
from the Control group. Moreover, applying Fisher's "t" formala

TABLE IV

TEST-SITUATION STIMULUS-VALUES FOR
CONTROL AND EXPERIMENTAL GROUPS

Control

Stimilus Experl.

Words Group Group
Siek uT.g 46,6
Chair L7, 38.5
Sin 71,1 58.3
Flower 47.9 L45.6
Closed 52.8 51.3
Noise 46.1 42,7
Hospital Lé.7 38.1
Sand 3.7 36.5
Sex 75.1 59.5
Group Means: 53.4 16.0

Value of t 1s L.358
Lo e e e




36
to the data, the difference between the two groups is found to be
significant beyond the 0,01 level of confidence, (A "t" of 3,250
i1s required for the 0,01 level; the obtalned "t" is 4.358.)

‘One final test of the influence of the threat instrue~
tions on PGR responses 1s now presented. The mean pre-test score
of each subject is matched with his mean test response, In Table
V these values are given for both the Control group and the Ex-
perimental group., In the case of the Control group, the mean test
response 1s only slightly smaller than the pre-test mean, 53.l as
against 5.2, The mean test response of the Experimental group,
however, is considerably smaller than the pre-test mean, 116.0 as
against 53,4, By applying the "t" test to both mets of data, the
differences of the two groups are further revealed. For ths Con=~

| TABLE V

PRE-TEST AND TEST RESPONSES OF
CORTROL & EXPERIMENTAL GROUPS

Pre-test Test SuPJect opre test Test

66.3 65.3 a 70.1 53.0
60,1 3.5 b 6£8.8 53.7
58.7 0.6 ¢ 5446 61.1
58,3 56,0 a 52.6 2.7
53.7 2%.1 e 52. 3.0
52.9 ol r 51.% L4L7.1
3.4 h6.5 g 1,0, 26.1
51{02 53 Qh Means 530)4. ).Lé «0

0.24 t values 2,31
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trol group a "t" value of 0.2l4 1s obtained, where the required
value for the 0,10 level of confidence is 1.895, The "t" value
for the Experimental group, on the other hand, 1s 2.31, indicating
that the difference between the pre-~test and test means is signirfid
cant at approximately the 0.05 level of confildence,

From the foregoing tests 1t seems reasonable to conclude
that the PGR responses of the Experimental group were affected by
the introduction of the threat situatlion, both the magnitude and
the pattern of responses belng altersd., This being the case, con~
slderation may now be made of the responses given by the two groupﬁ
in the post-teat situation., In other words, the question may be
posed: is there sny after-effect resulting from the threat situa-
tion? In seeking to answer this question, the same statlistical
techniques shall be employed sz in evaluating the threat situation.

TABLE VI

- POST~TEST SUBJECT~SCORES
OF MATCHED CONTROL AND
EXPERIMENTAL GROUPS

a 6355 29-5
b 38.7 31.1
¢ hlbg 53'%
a 54.0 5.
e au.% 18.4
T 65, AZ.3
g 56‘5 1 02
h 35.0 35.3
Group Means L7.5 3.6
t=2.107

F= 1018
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In Teble VI are presented the post-test subject-scores
of the Control and Experimental groups, Applying the "t" formule,
& value of 2,107 18 obtained, indicating that the two groups are
significantly different with respect tc their means at almost the
0,05 level of confidence, It may be noted that this closely cor-
reasponds to the 0.10 level obtained when comparing similar scores
for the test period. The poat-test responses of the two groups
also resemble the test responses in that no significant difference
is obtained when comparing the veariancea of the two groups. Thus,
an "F" of 1.16 is obteined, falling far ahort of the value require&
for the 0.10 level of confidence.

TABLE VII

POST~TEST STIMULUS-VALUES OF THE
CONTROL AND EXPERIMENTAL GROUPS

Stimulus  Control

" Experi.

Words Group Group

Bell 6.5 37.0

Afrald %i.o 35.2

Bubway 8.2 27.8

Aghamed 59.5 45.5

White 40.8 28.5

Open 38.6 33.7

Group Means L7.4 3.6

~ Value of ¢t 18 5.9
b e e e e e

Comparing the means of the two groups for the stimulus
values, another difference between the two groups may be observed,

one similar to that found in the teat situation. As shown in

Table VII, the mean post-test response of the Oontrol group is
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£ 'ﬁ the mean response of the Experimental group, BA.SQ Compars
;%ﬁi&“ﬁf these two means yilelds a "t" value of 5.94, & flgure well
opotid the 1,032 value needed for the 0.0l level of confidence.

yre, just as in the test situation, the stimuli elicited re-

which were significantly smaller for the Experimental

an for the Control group.

The final comparison of the two groups is made in terms

v”“angaa within each group. In Teble VIII are presented the

pocores for each group to both the test stimull and the

‘; *%timn1i. As indicated, the mean post-test response of

» sntal group diminished from the mean test response,

1'  « Although thia drop represents a difference signifl-

+02 level of confidence, it iz not clear to what ex~
TABLE VIIX

" TBST AND POST~TEST SUBJECT~-SCORES OF
* °  CONTROL AND EXPERIMENTAL GROUPS

S T ol Expert.
rost-test Subject Test Post-test
53.0 29.5
53.7 3l.1
61,1 53.%
it%‘% l{g'u
L7:1  L7.3
26.1 16.2
41.3 35.3
116.0 3.6
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tent the cﬁange may be attributed te the threat situation. The
reason for this is that the Control group likewlse showed a con-
slderable decresse in the megnitude of responses during the post-
teat period, the mean score dropping from 53.4 to 447.5. This de-
crease represents a difference significant at close to the 0.10
level (the obtained "t" being 1.72, with a value of 1.895 required
fér the 0,10 level). Hence, the result of this test of the differ
ence between the two groups in the post-test situation remains un-
¢clear, Nevarthelosa, from the comparisons of the subject-scores
and stimlus-values for the two groups, it appears safe to con~-
clude that, having experienced the threat situation, the Experi-
mental 8s continued to respond differently than the Control Ss,

even when the threat was removed.

Evaluation of Influence of Concern for Boedily Well-being.

In testing whether or not the degree of concern for
bodily well-being is related to PGR responses in a threat situa-
tion, three groups of Ss were selected (as indicated on page 2l).
The three groups differed in their scores on the new scale of "Conj
cern for Bodily Well-being", The first group shall be termed the
"High" group, indlecating that the score of each subject on the
scale wes one aigma or more sbove the mean of the sample popula-
tion. The second group, known as the "Middle" group, is composed
of 38 whose scores were at or about the mean. This group is the

same that was used 1In evaluating the effect of threat, being com-

g
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pared with the non-threat Control group. The third group, or "Low"|
group, 1is madé up of Ss having scores one sigme or more below the
mean of the sample population. Unlike the first portion of the
investigation, where the Control and Experlmental groups were
matched for thelir scores on the newly constructed scals but sub-
Jected to different experimental conditions, the three groups used
in this portion of the study 4lffsr in their scores but were sub-
jected to the same experimental condition: threat,

As in the first portion of the investigation, the Ss werﬁ
matched on the basis of thair mean pre~test responses, From the
driginal groups of ten sub Jects each, eight subjects were assigned
to each of the three groups. The same eilght Ss comprising the Ex-~
perimental group in the first part of the study constitute the
Middle group of this second portion.

‘ As in the preceding dlscussion, 1t is necessary to deter=-
mine whether or not the groups of subjects are adequately matched.
Again this is done by comparing the sub ject-scores of the three
groups and the stimulus~-values of the three. In Table IX are pre-
sented the subject~scores and means of the three groups. Applica-
tion of analysis of varlance to these scores reveals no significant
differences. Becéﬁse almost all of the total variance 1s due to
the differences between the matched individuals, the resulting "p"
value is only 0.15. A comparison of the mean stimulus~-values like-
wise falls to indicate any signiflcant differences between the

roups, the obtalned "F" being only 1. where a value of




needed to reach the 0.05 level of confidence (Table X).‘

TABLE IX

PRE-TEST SUBJECT-BCORES
OF MATCHED GROUPS

High  Middle  Low
Subject group Group Group

a 79-2 ?Ocl 83.8

b 63.2 68.8 The3

e 58.2 She6 547

d 53.7 52.6 51,2

@ 52;2 5201‘. SO'S

b 4 51.1 51.% L46.1

g le; 24-0‘ . 37Q9

h 40. - 36.3 37.6

Means  53.9  53.4 She5
F'—' 0015
TABLE X

PRE-TEST STIMULUS~VALUES
OF MATCHED GROUPS

Stimuli giﬁﬁ@ giﬁ&;a gﬁﬁSﬁ
Clock 49.8 49.2 7.6
High 48,9  47.3 54.2
Glass Sh.9 55.2 51.7
Love 6243 61.9 6ly.5

Means 53,9  53.) 54.5

F=0.19
D S e

h2




three groups, analysls of variance agaln falls to indlcate any sigs
nificant differences, the "F" value being only 0.L43 (TFable XI).
This would seem to indicate that all three groups were equelly
affected by the threat instructions, or equally unaffected. How~

ever, analysis of the stimulus-values of the three groups does ine

TABLE XI

In evalusting the test situation subject-scores of the

dicate a difference. The obﬁained "N (3,79) indicates a differw
%nce significent beyond the 0,05 level (Table XII).

TEST SUBJECT~SCORES
OF MATCHED GROUPS

High Middle Low '
Subject group Group Group

L3

-

sponse of each group 1s presented.

atest drop in response magnitude is found in the High group,
second grestest drop in the Middle group, and the smallest

& ch- 5300 ' 7 07
S v B30 B
c L].2¢3 61¢1 }4.249
d 48.7 42,7 7.3
8 ML:M?. h-.3.0 55‘7
£ 49.3  L47.1 26.h
g 39.6 26,1 36.
h 31.2 411.3 4o.7
Means L33 L6.0 L47.8
F=0.43

Another test of the differential influence of the threat
#struetiana is the comparison of the decreases from the levels of

te~-test responses. In Table XIII the mean pre-test and mean test

It should be noted that the




TABLE XII

TEST STIMULUS~VALUES
OF MATCHED GROUPS

, High Middle Low
Stimulug  gproup Group Group

Tres 14-901 “2.8 }-1»-908
8ick )414.-2 14.6.6 48.6
Chair h2.3 38.5 447
8in 51.9 58.3 1943
Flower L15.1 LE.6 7.0
Closed 2.8 51.3 Llga3
Nolse 40,7 h2, L45.5
Hospital 32,9 38.1 46.9
Sand 30,2 36.5 41.3
Sex §3.8 59.5  60.5
Meansg l).303 l{.6¢0 1{.7.8

in the Low group. Moreover, applying Fisherts "t" test to
means c¢f each group, the mogtvaignificant difference occurs in
High group, the least significant in the Low group. More spe-
cally, the level of confidence for the High group 1ls beyoend

;§ for the Middle group, beyond 0,05; and for the Low group,
nd 0.10,

TABLE XIII

MEAN PRE<TEST AND TEST RESPONSES
OF MATCHEED GROUPS

High Middle Low
Group Group Group

Pre-test mesn: 53.9 534 5.5
Test meant L 3.3 L46.0 L47.8
ts 3.65 2.31 2.11
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Although the gubject-scores of the three groups show no

significant differences, this comparison of the decreases in PCGR
response levels indicates that very likely there is a definite re-
lationship between the degrae-cf concern for bodily well~being and
the degree to which thg threat situation affects PGR responses.

Comparison of the post-test responses of the three groupé
reveals results similar to those found in the test situstion. 1In
the first place, the differences between the mean subject-scores
fall far short of significance. As shown in Table XIV, the "F"
value is less than 1.00. Secondly, a8 In the test period, the dif-
ferences between the mean stimulus-values of the groups do prove
to be 3tétistieally gignificant, With a "P" of 9.1, these differ-
encez are significant beyond the 0.01 level (Table XV).

TABLE XIV

POST-TEST SUBJECT~-SCORES
OF MATCHED GROUPS

e ——

High  Middle Low
Subject g@group Group Group

a 27.5 29.5 58.7
b 34.9  31.1  56.8
44 u’I'& 53'% LI.OQO
d h5.4 5. 32.6
] 14.0:9 18024. )4'5'9
PoBE g u
§ 8 w5
Means 36.8 3}.‘.16 14.2-6
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TABLE XV

POST~TEST STIMULUS~VALUES
OF MATCHED GROUPS

High Middle Low

Stimulus Group Group Group
Bell 40.3 37.0 37.0
Afraid L}0.6 35.2 3.3
Subway  37.2 27.8 10.9
Ashamed §6.2 5.5 49.7
White 35: ; 28. u-Bog
Open 32. 33.7 41.5
Means 38.7 3.6 L2.6

F=9.1 |

One finsl test 1s to be made in sevaluating the post-test
responses of the three groupas: the comparison of the mean test and
mean post~test responses of eech group. As indlcated in Table XVI|
iha mean post-test response of each group was lower than its cor-
responding test response. Whereas the difference between means is
significant at the 0.02 level of confidence for the Middle group,
the differences for the other two groups are significant only at
approximately the 0.10 level. Inasmuch as the same comparison for
the Control group in the first half of the study ylelded a differ-

TABLE XVI

MEAN TEST AND POST~TEST RESPONSES
OF MATCHED GROUPS

High Middle Low
Group Group Group

Test mean: 48.3 L46.0 h7.8
Post-test mean: 38.7 34.6 42.6
e 1,81 2.9% 1.81
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ence significent at almost the 0.10 level, 1t 1s quite possible
that the differences obtained here are due to the nature of the
stimuli employed in the post-test situatlion, the slightly greater
decrease in response level efAthe Middle group simply representing
the influence of sampling error.,

Even if the decrease in magnitude of‘ranponses during
the post-test period is due to the stimlus words employed, the
faot remains that the stimulus-values for the three groups are
significantly different., It may be coneluded, therefore, that
there is some residual of the threat perlod.




CHAPTER V
SUMMARY AND CONCLUSIONS

The purpose of this study was two-fold: first, to learn
whether the introduction of a mildly threatening situation affects
the PGR responses of subjects and, second, if threat does alter
PGR responses, to determine whether the amount of influence is re-
lated to the degree to which the individgal.apparently is concern-
ed with his physical well-being. Because of this two-fold purpose|
the investigation may be considered as consisting of two parts.,
Prior toithe actual investigation, however, it was necessary to
establish some criterion of the degree to which an individual is
concerned about his bodily well-being.

Assuming that the individual who is more concerned about
his well-being will also express more interest in his bo&ily func-
tions or complain of more physical defects, a scale of fifty-seven
items was constructed fxom the items appearing in the MMPI. On
the basis of the distribution of scores on this scale by a sample
population of 215 male college Freshmen, the subjects used in the
actual experiment were selected., Three groups of subjects were
selected, representing three levels of "'concern: high, middle,

and low. The Middle group was divided into a Control group and an

48
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Experimental group, these two groups being employed to determine
whether or not the introduction of threat affects PGR responses to
other stimull,

All S8 were given a.liat of twenty-six stimulus words
during the experimental session, their PGR responses to each word
being recorded. The first six words, however, constituted "buffert
gtimull, the responses to these stimull not being used in the actu-
al evaluation of the data. All Ss received #ha stimull in the samg
sequence. As the unit of PGR measurement & new transformation
method was employed, the units apparently satisfying the baslic re-
quirements for refined statistical analysis.

\Eight 88 were selected from the Control group and from
the Experimental group. These subjects were matched in terms of
their responses to the first four itimuli. The two sub=-groups re-
presented the best avallable matching in terms of means a;d vari-
ances., The following ten astimulus words were presented to the
Experimental subjects in a threat situation; to the Control sub-
Jects without threat. The threat consisted of inatructions to the
sub ject that, inasmuch as the smount of current used in the record-
ing instrument was to be varied, he might feel an electric shock.
An additional apparatus was introduced during .this periocd to re-
inforce the threat situation.

In comparing the responses of the two groups to these

ten stimulus words, it was found that the magnitude of responases

| given by the Eggarimantalggyoug was considerably lower than that

\
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glven by the Control group. This 1s not to say that all Experimen -iﬂ
al Ss gave smeller responses than thelr matched Control Ss, or tha |
they all gave smaller responses than they did to the stimulil pre-
sented prior to the threat situation, but rather that the general
trend of the Experimental group was to give smaller responses in
the threat situation than they probauly 1 onld heve given had there
not been the threat. Although the means of the responses of the

Experimental subjects gensrélly were smaller, and although the
pattern of responses to the stimull apﬁears definitely to have beer
altered, the variance of thelmxparimentaihgroup wag not so affected

Pollowing the threat situation, the Experimental subjectq
were given an additional six stimalus words, The Control group
likewlise received these atimuli., Again there was & decresse in
tﬁs megnitude of responses given by the Experimental group, a de-~
creage conelderably larger thaen that found in the Control group.
Again, the pattern of responses of the Experimentsal group‘was slg=-
nificantly different from that of the Control group. It may be
concluded, therefore, that the introduction of threat not only al-
ters PGR responses, but that this influsnce persists even after
the immedimte threat has been removed.

In the second portion of the 1nvest1gatien, the Experi-
mental group used in the first half was matched with the High groug
and with the Low group. All three groups received the same stimali

in the same sequence. All three groups recelved the threat situa-
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physical well«being. The same matching procedure was used as be~
fore, with elght subjects heing assigned to each group. Statistic4
a2l analysis revealed no significant difference between the three
groups prior to the 1ntroduction of threat.

During the threat situation the response means of all
three groups showed a considersble decline. Although no signific-
ant difference was found between the groups, all showed decreases
that were significant when compared te the responses given prior
to the introduction of threat. Moreover, 1f the difference between
the Control group and Experimental group may be accepted as a true
difference, then the szimilarity of the three groups in the second
portion éf the study would strongly suggest that the diminished
responses resulted from the introduction of the threat situation.
In addition, the greatest decline in response level was found in
the High groupj the smmllest decline occurred in the Low éroup.
The ilmportance of this finding 1s further substantiated by the
fact that the most significant difference betwsen threat responses
and pre-threat responses occurred in the High group, the least
significant in the Low group. C(onsequently, although the differ-
ences between the responses of the three matched groups was not
statistically significant, there 13 strong evidence that the affec}
of the threat situation was related to the degree of concern mani-
fested by the sub Jects: those with the greatest concern were most
affected, those with the least concern were the least affected.

In other words, those subjects with the leagt measured concern
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moet closely approached the response level of the Control subjects
employed in the first half of this studys subjects not receiving
the threat instructions.

Again, all three grb&px showed a diminished response
level to the stimull presented following threat: diminished from
the level of the threat responses. Llke the reactions ellcited
during the thresat period, no significant difference was found be-
tween the three groups during this pﬁat~ﬁhreat period. The values
of the stimull, however, were significantly different for the
three groups (as they were in the threat situation). Thus, once
again the threat situetion aspparently left 1its mark, this time
after the threat had been removed. ’

Conelusion.

In conclusion it may be sald that the apprehension of
threat not only is capable of evoking an immediate bodily’reaction
but that the delicate physiologicsal mechanlams of the body are up~
set to a greater or lesser degree even when responding teo stimuli
other than the threat itself. Even s threat so mild as that used
in the present investigation is capable of disturbing this deli~
cate mechanism. Moreover, once the physiological responding mech-
anism is disturbed, it does not readily return>to 1ts normal stat
Furthermors, one of the factors iInfluencing the responses of the

person in & threatening situation is the degree to which he 1s

concerned about his bodlly welfare. It naturally is to be expecte‘
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that other factors will influence such physlologlcal reactions in
a threat situation. It seems only logleal to conalude,‘howevér,
that the greater the significence that a threatening situation has
for an individual, either because of his apprehension of the threa‘
or because of the degree to which he is concerned sbout hils physi-
cal well~being, the more disrupting will be & threatening aituatio#
of the mental and organic functioning of the person. It is obvie
ous, therefore, that the establishment df rapport 1s essentlal in
any ztudy involving sensitive recerding of the physiologlical re-

sponse mechanisms of the body.




(1)

(2)

(3)

(4)

(5)

(6)
(7)

(8)

(9)

(10)

BIBLICGRAPHY

Albrecht, E, J. An experimental investigatlon of the con-
stancy of psychogalvanic responses snd retiocs. Unpublished
master's thesis, Loyola University of Chicago, 1952.

Bitterman, M. E., & Holtzmen, W. H. Development of psychiat-
ric screening of flying personnel. III. Conditioning and
extinction of the Galvanie Skin Response in relstion to clin-
ical evidence of enxiety. USAF, 8ch. Aviat. Med., 1952,
Prﬁj. 21"37"002. R@Pc KOau 3, v, 232 Pu

Bitterman, M, E., & Kniffin, C. W. Manifest anxiety and
"perceptual defense", J. abnorm. soc., Psychol., 1953, L8,

2L8~252.

Darrow, ¢, W. Quantitative records of cutaneous secretory
mﬂ?ticnﬂv Ja gen. PﬂthOlqa 1931-}; 11, MS*MB.

Darrow, C. W. The equation of the galvanfe'skin reflex curved

I. The dynamics of reaction in relation to exelitation-back-
ground. J. gen. Paychol., 1937, 16, 285-309.

Edwards, A. L. Statisticel methods for the behavioral sci-
ences, New York: Rinebhart & Company, 195i. ;

Gullford, J. P, Pundamental stetistics in psychology and
education. New York: MeGraw-Hill, 1950.

4
Heggard, E. A. Experimental studies in affective processes.
Il. On the quantification and evaluation of "measﬁged“s .
changes in skin resistance. J. exp. Psychol., 1945, 3
I6-56. ’ ’ 2

Haggard, E, A. On the application of analysis of variance to
GSR data, I. The selectlon of an appropriate measure, II.
Some effects of the use of inaeppropriate measures. J. gen.
Pﬂy@hOI-o‘, 19!‘9; 399 378"'392, 861"8670 -

Heggard, E. A., & Garnér, W. R, An empirical test of a de-
rived measure of changes in skin resistance. J. exp. Psychol
19}46; 363 59"‘70-'

sk

T




#11)

(12)

K13)

K1k)
[(15)
1(16)
17
|(18)
k19)

k20)
l21)

[(22)

[(23)

55

Herr, V. V., & Kobler, F. J. A psychogalvanometric test of
neuroticism. J. ebnorm. soc. Paychol., 1953, 48, L10~417.

Hsii, E. H. A method for isolating presumptive personallity
profiles from changes in skin conductivity during word associ;
stion tests, Psychosom. Med., 1951, 13, 260-261.

Jones, B, E,, & Wechsler, D. Galvanometric technique in
studies of assoclation. Amer. J. Fsychol., 1928, L0, 607-612

Lacey, O, L. An analysis of the appropriate unlt for use in
the measurement of level of galvanle skin resistance. J. exp
Psychol., 1947, 37, 4h9-457. \

Lacey, O. L., & Siegel, P. S. An snalysis of the unit of
measurement of the galvanic skin response. J. exp. Paychol.,

Lacey, J. I., Snmith, R. L., & Green, A. Use of conditlioned
autonomic responses in the study of anxlety. Psychosom. Med.{

Landis, G., & Forbes, T. W. An investigation of methods of
measurement of the electrical phenomena of the skin. Paychl-
atric Quarterly, 1933, 7, 107-11lL.

Malmo, R, B., Shagsass, C., & Davis, J. F. Pain as a stand-
ardized stimulus for eliciting differential physiological
responses in anxiety. Amer. Psychologist, 1947, 2, 3Lk.

Malmo, R, B., & Shagass, C. Physlologic studles of reaction
to astress in anxlety and early schizophrenia. Psychosom,
ﬁ’dq, 191}9, 11, 9"‘2E-

MeCleary, R, A, The nature of the galvanic skin response.
Psychoj-o Bullop 1950’ LL?’ 97"'117&

MeNemar, Q, Paychological statistics. New York: Wiley and
Sons, 1949.

Paintal, A, 8. A comparison of the galvanlc skin responses
of normals and psychoties. J. exp. Psychol., 1951, 41,

425-428.

Peteraon, F., & Jung, C. G, Pasychophysiecal investigations
with the galvanometer and pneumograph in normal and insane
individuals. Brailn, 1907, 30, 153=-218.




Kak)

t25)
26)

K21

j(28)

K29)

I(30)

1(31)

56

Schlossberg, H., & Stanley, W. C. A simple test of the norm-
ality of twenty~four distributions of electrical skin cone
ductance. Science, 1953, 117, 35-37.

Smith, W. The measurement of emotion., London: Paul, 1922.

Taylor, J. A. The relationship of anxlety to the conditioned
eyelid response. J. exp. Paychol., 1951, L1, 81-92.

Taylor, J. A. A personality scale of manifest anxiety. J.
abnorm. soc. Psyehol., 1953, 48, 285-290.

Weleh, L., & Kubis, J, The effect of anxiety on the condi-
tion%ng iate and stability of the PGR. J. Psychol., 1947,
23, 83-91. : ' .

Welch, L., & Kubis, J. Oonditioned PGﬁ (paychcgalvanic re~
sponse) in states of pathological anxiety. J. nerv., ment,
Diﬂu; 19“.?, 105; 372‘38145

Wishner, J. Neurosis and tensions An exploratory study of
the. relationship of physiologlcal and Rorschach measures.
J. abnorm. soc¢. Psychol., 1953, 48, 253-260.

Woodworth, R. 8., & Schlossberg, H., Experimental psychology.
New York: Holt and Compeny, 195k, Ch. 6.




APPENDIX
SCALE OF “CONCERN FOR BODILY WELL~-BEING"

I have a good appetite. (False)

My hands and feet are usually warm enough. (False)

There seems to be & lump in my throat muech of the time. (True)

I have diarrhea once & month or more. {True)

I am very seldom troubled by constipation. (False)

I am troubled by attacks of nausea and vomiting. (True)

I am bothered by scid stomach several times s week. (True)

I have a cough moat of the time. (True) '

Mueh of the time my head seems to hurt all over. (Trus)

Once & week or oftener I feel suddenly hot all over, without
apparent csuse. (True)

I am in just as good physical health as most of my friends. (False}

I em almost never bothered by pains over the heart or in nmy
chest. (False) L

Parts of my body often have feelings like burning, tingling,
crawling, or like "going to sleep.” (True)

I have had no difficulty in starting or holding my bowel move~

' ment, (False) .

I hardly ever feel pain in the back of the neck. (False)

I am troubled by discomfort in the pit of my stomach every few
days or oftener. (True) .

I have little or no trouhle with my muscles twitching or Jjump~
ing., (Palse)

There seems to be & fullness in my head or nose most of the
time. (True)

Often I feel as if there were a tight band about my head. (True)

I have a great desl of stomach trouble. (True)

I have never vomited blood or coughed up blood. (False)

I do not worry about catching diseases. (False)

During the past few years I have been well most of the time, (Fales)

I have never had a fit or convulsion. (Palse)

I am neither gaining nor losalng weight. (False)

The top of my head sometimes feosls tender. (True)

I do not tire quickly. (Palse)

I have never had a fainting z.21l. (False)

I seldom or never have dizzy spells. (False)
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I can read a long while without tiring my eyes. (False)

I feel weak all over much of the time, (True)

I have very few headaches. (False)

Sometimes, when embarrassed, I break out in 2 sweat which annoys

' me greatly. (True)

I have had no difficulty in keeping my balance in walking. (False)

I do not have spells of hay fever or asthma. (False)

I have never had any breaking out on my skin that has worrled
me, (False) '

I hardly ever notice my heart pounding and I am seldom short of
breath, (False)

My neck spots with red often. (True)

I have numbness in one or more regions of my skin. (True)

My eyesight is as good as 1t has been for years. (False)

I do not often notice my ears ringing or buzzing. (False)

I am troubled by attacks of nausea and vomiting. (Truse)

I have never been parsalyzed or had any unusual weakness. (False)

Sometimes volce leaves me or changes even though I have no
cold. {True)

I have no trouble walking. (False)

I do not dread seeing a doctor about a sickness or injury. (False)

I have had no difficulty starting or holding my urine. (False)

I have to urinate no more often than others. (Falae)

I have never neticed any blood in my urine. (False)

I belleve my sense of smell 1s as good as other peoplets. (False)

There is something wrong with my sex organs. (True) }

I practically never blush., (False)

I am not afraid of picking up a disease or germs from door
knobs. (False) _

I am not bothered by & great deal of belching of gas from my
stomach. (False)

My mouth feels dry almost all the time. (True)

My skin seems to be unusually sensitive to touch. (True)

I have never had any black, tarry-looking bowel movements. (False)




APPENDIX II

TABLE XVII

ANALYSIS OF VARIANCE OF THE DATA OF TABLE IX1:
PRE-TEST SUBJECT~SCORES

Source of Variation Sum of Squares ar Mean Squares P

Between columns : 5.18 2 2.59 0.15
Between rows 3341.48 S 477,35
Rows by columns 232.57 ' u 16.61
Total 3579.23 . 23
TABLE XVIII

ANALYSIS OF VARIANCE OF THE DATA OF TABLE X:
PRE-TEST STIMULUS-VALUES

Source of Variation sﬁm of Squsares df Mean Squareés F

Between columns 2.2 2 1,21 0,19
Betwsen rows 361.53 3 120.51

Rows by columns 37.69 6 6.28

Total 1401.65 11
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TABLE XIX

ANALYSIS OF VARIANCE OF THE DATA IN TABLE XI:
TEST SUBJECT-SCORES

Source of Variation Sum of Squares ar Mean Squares ¥

Between columns  B1.66 2 4,0.83  0.43
Between rows 1269.60 7 181,37
Rows by columns 1302.51 1k 93.04L
Total 2653.77 .23
TABLE XX

ANALYSIS OF VARIANCE OF THE DATA IN TABLE XII:
TEST STIMULUS~VALUES

Source of Variation Sum of Squares dar Mean Squares F

Betwesen columnsg 102,12 2 51.06 . 3.79
Between rows 1098.13 9 122.01
Rows by columns 2h2.77 18 13.49

Total 143,02 29
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TABLE XXI

ANALYSIS OF VARIANCE OF THE DATA IN TABLE XIV:
POST-TEST SUBJECT-SCORES

Source of Variation Sum of Squares af Mesn Squares F

Between columns 252.96 2 126.48 0.86
Between rows 641.75 7 91.68

Rows by columns 2062.51 -1y 47.32

Total | 2957.22 Co23-

TABLE XXII

ANALYSIS OF VARIANCE OF THE DATA IN TABLE XV:
POST-TEST STIMULUS-VALUES

b o— s o ———
——— —— Ve a———

Source of Variation Sum of 3queres ar Mean S3Squeares F

Between columns 191.28 2 95.6l 9.12
Between rows 300.96 5 60.19
Rowsg by columns 104.80 10 10,48

Total 597.04 17
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