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This investigation attempted to study the effects of Eysenck's personality 
factors and differential feedback conditions upon ability to inhibit GSR 
amplitude to a CS. High-neurotic introverts and low-neurotic extroverts were 
assigned, in equal numbers, to three experimental groups. Group 1 received 
immediate feedback and explicit instructions as to the experimental task, 
Group 2 received explicit instructions, and Group 3 received the same series of 
classical trials without feedback or instructions. Results indicated that only 
those Ss receiving feedback and explicit instructions significantly reduced GSR 
amplitude over trials. No effect was observed for personality factors. 

Whatever the outcome of the 
current debate over evidence for direct 
instrumental ANS conditioning, 
current evidence indicates that 
awareness of reward contingency and 
immediate feedback as to performance 
enables most Ss to control the ANS 
(Brener & Hothersall, 1967; Grings 
et aI, 1962; Martin et al, 1968; Shean, 
1968a, b, 1970). In an investigation 
related to the ability to control the 
GSR, Martin et al (1968) report that 
GSR activity was enhanced when 
shock avoidance was made contingent 
upon the presence of a response and 
reduced when shock avoidance was 
contingent upon the inhibition of a 
response. These authors further report 
that the inhibiting contingency was 
the most difficult for most Ss and that 
there were wide individual differences 
in ability to inhibit the GSR. 

Several authors have attempted to 
relate personality factors to autonomic 
function. Eysenck (1967) has 
formulated two dimensions of 
personality: introversion-extroversion 
and neuroticism, which are thought to 
be related to autonomie activity. He 
considers neuroticism to be directly 
related to ANS activity and concludes 
that neurotic Ss respond more strongly 
to stimuli, show greater variability of 
response, and take longer to return to 
prestimulation base Iines. Despite 
Eysenck's argument that neuroticism 
and i ntroversion-extroversion are 
independent of one another, evidence 
indicates that these factors may 
influence-- ANS activity in a similar 
fashion. Fahrenberg & Delius (1963), 
in a factor analytic study of 
personality and autonomic variables, 
report a clear-cut dysthymic factor 
with high loadings on neuroticism and 
introversion wh ich had appreciable 
loadings on six measures of autonomie 
reactivity. Seott & Wilkinson (1962) 
report a significant relationship 
between adaptation of the GSR and 
introversion with GSR activity of 
ex troverts adapting over trials 
significantly more quickly than that of 
introverts, and Gray (1970) argues 
that introverts form conditioned fear 
reactions more strongly than do 
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extroverts because introversion 
involves a heightened sensitivity to 
punishment and warnings of 
punishment. 

The present investigation will 
attempt to study the relationship 
between personality dimensions 
(neuroticism, ex troversion
introversion), feedback conditions, 
and ability to control the GSR. 

SUBJECTS 
The Ss were 42 introductory 

psychology student volunteers. There 
were 22 males and 20 females. 

APPARATUS 
The experimental room was 

approximately 10 x 20 ft, without 
window, and maintained at a constant 
temperature of 70° F. The room was 
divided by a white partition that 
removed the recording equipment 
from the Ss' view. A 3-W lamp was 
mounted at the top center of the 
partition facing S. The lamp served as 
the CS and was always Iighted 6 sec 
preceding the UCS. Two feet below 
and to either side of the white lamp 
were two additional 3-W lamps, one 
green and one red. These served as 
feedback signals during the trials in 
which S was attempting to inhibit his 
GSR. The experimental room was 
dimly Iit at all times. The S sat on a 
dental chair that was placed in the 
center of a 7 x 7 x 7 ft aluminum 
screen cubicle. The cubicle electrically 
isolated S from the surrounding room. 

The UCS was a pulsated dc shock 
delivered to the right calf by a 
Phipps-Bird inductorium that was 
supplied with a 6-V primary source. 
The CS- UCS interval andUCS 
duration were controlled by two 
Hunter 111-B timers. 

PROCEDURE 
The Maudsley Personality Inventory 

was administered to 128 introductory 
psychology students. The mean E-I 
score for this sampIe was 24 and the 
mean N score was 27. In the present 
study, Ss scoring below 24 on the E-I 
scale and above 30 on the N scale were 
c1assified as high-neurotic introverts, 
while Ss scoring above 24 on the E-I 
scale and below 24 on the N scale were 

classified as low-neurotic extroverts. 
Each S was assigned to one of three 
groups by an assistant who was not 
familiar with the purpose of the 
experiment. The groups were: F-A 
(feedback-awareness), A-O 
(awareness-no feedback), C-O 
(control). Each group was composed 
of seven high-neurotic introverts and 
seven low·neurotic extroverts. Number 
of males and females in each group 
was as folIows: F-A, 6 males, 8 
females; A-O, 9 males, 5 females; C-O, 
7 males, 7 females. 

Experimental Session 
Upon entering the experimental 

room, S was seated in a reclining chair, 
and electrodes and sensors were 
attached. The level of shock was 
adjusted for each S so that shock was 
perceived as aversive but not painful. 

F ive preliminary trials were 
administered in order to measure for 
possible preexperimental differences in 
GSR reactivity between groups. A trial 
began when E energized the CS for 
6 sec, followed immediately by a 
.5-sec UCS. The mean intertrial 
interval was approximately 30 sec. 

Upon completion of the five 
preliminary trials, the following 
instructions were read to Group F-A: 
"I am interested in how well you can 
voluntarily control your internal 
responses when the warning light 
(indicate) comes on. Whenever the 
white light comes on, I want you to 
keep your responses at as low a level as 
you can. One method of 
controlling internal responses is to 
think about something other than the 
warning light. Some people have 
reported that thinking of pleasant past 
experiences helps to control responses. 
This is only a suggestion; you try any 
thinking process that you wish. I will 
be monitoring your responses each 
time the warning light comes on. If 
you are successful in keeping your 
responses to the warning light below a 
level I have preset, then I will flash this 
green light between the time the 
warning light comes on and you 
receive the shock. If you respond over 
the preset level, then I will flash this 
red light. Y our job is to get as many 
green lights as you can." 

A-U received the id e ntical 
instructions with the feedback portion 
omitted. C-O received no instructions, 
but were told that the first series of 
trials had been completed and that 
several more would follow. 

Following presentation of the 
instructions, all Ss participated in 20 
experimental trials. Lamp color 
designations were balanced for F-A 
such that seven Ss received the green 
lamp as positive feedback and seven Ss 
received the red lamp. For A-O, these 
lamps were flashed in a random order 
during the CS-UCS intervaI, for C-O, 
the lamps were never flashed. 
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Fig. 1. Group respoll8e8 as a function of experimental triala. 

RESULTS 
The GSR for each trial was defined 

as the change in skin conductance 
which occurred during the 6-sec 
interval between onset of the 
conditio ned stimulus (CS) and 
administration of the unconditioned 
stimulus (UCS). All GSR data were 
analyzed as .1. log conductance. 

Data for the preliminary trials were 
analyzed by a two-way analysis of 
variance (Bruning & Kintz, 1968). 
Results of the analysis of variance 
indicated that there were no 
significant effects during preliminary 
trials (groups, F = 0.28, df = 2/36; 
person ality, F = 0.64, df = 1/36; 
Groups by Persanality, F = 0.30, 
df = 2/36). 

Experimental trials were grouped 
into four blocks of five trials each. 
Experimental data were subjected to a 
test of "bomogeneity of variance and 
found to be acceptable for analysis of 
variance (Fmax = 5.87). Results of a 
tbree-way analysis of variance 
(Bruning & Kintz, 1968) conducted on 
experimental trials indicated 
significant effects for trials (F = 26.43, 
df = 3/108, p< .01) and Groups by 
Trials (F = 2.94, df = 6/108, p< .05). 
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These rssults indicate that (1) there 
was an overall tendency for GSR 
amplitude to decline as a function of 
trials, and (2) tbe GSR amplitude of Ss 
in tbe three experimental groups 
declined at different rates (Fig. 1). 

The F test for simple effects was 
used to determine the saurce of the 
Groups by Trials interaction. Results 
of this test indicated a significant 
difference between Group FA and 
Groups AO (F = 4.37, df = 2/108, 
p < .01) and CO (F = 3.97, 
df = 2/108, p< .01). No significant 
difference was observed between 
Groups AO and CO (F ... 18, 
df = 2/108). 

DISCUSSION 
Results of this experiment indicate 

that Ss receiving both immediate 
feedback and explicit instructions as 
to the response-feedback contingency 
were able to significantly reduce GSR 
amplitude over trials. Ss receiving 
explicit instructions as to the nature of 
the task but not performance feedback 
were not significantly different from 
control Ss. 

These results appear to be 
inconsistent with a number of reports 
which indicate that information as to 

the CS-UCS sequence is sufficient for 
conditioning-like modification of 
autonomie activity (Chatterjee & 
Ericksen, 1962; Cook & Harris, 1937; 
Fuhrer & Baer, 1965; Grings & Zeiner, 
1965; Mowrer, 1938; Shean, 
1968a, b). Several procedural 
differences may account for this 
apparent discrepancy. First, in the 
studies cited above, the procedure was 
that of a cIassical conditioning 
paradigm in which autonomie 
responses were elicited by a CS. This 
investigation utilized a cIassical 
paradigm to elicit GSR activity; 
however, experimental Ss were 
reinforced for controlling or inhibiting 
such activity during each trial. Thus, 
the task was that of controlling 
elicited activity for the nonspecific 
reinforcement of successfully 
performing an experimental task. 

The design of this experiment 
would appear to indicate that 
feedback was the experimental 
condition which enabled Ss to inhibit 
GSR activity. However, since feedback 
(reinforcement) was combined with 
explicit instructions, one is in doubt as 
to wh ether the effect is due to 
feedback or to same necessary 
interaction of feedback and awareness. 
Several investigators have reported 
that direct feedback (reinforcement) 
of ANS activity using dim lights and 
money as reinforcers did not alter 
ongoing ANS activity (Mednick, 1964; 
Stern, 1967). The procedure utilized 
in this experiment differed from the 
above investigations in that feedback 
was contingent upon elicited GSR 
activity rather than upon changes in 
operant level. Nonetheless, the results 
of these investigations would indicate 
that feedback, in the form of dim 
lights, is in and of itself not an 
effective means of modifying ongoing 
GSR activity. Thus, it appears most 
likely that same interaction of 
feedback and awareness produced the 
significant effect presented in Fig. 3. 

Results indicated that high-neurotic 
introverts evidenced larger mean GSR 
ampl i tude than low-neurotic 
extroverts on all 25 preliminary and 
experimental trials; however, 
magnitude differences were not 
significant. Ss were selected on the 
basis of scores on these personality 
factors because previous research 
reviewed above indicated that both 
factors might be related to 
performance of the experimental task. 
Perhaps this assumption obscured any 
persanality effect. 
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Termination of a stressful task 
reduces fear of an approaching shock* 
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An unavoidable electric shock was anticipated by 96 Ss for 6 min. Forty-eight of 
these were given another stressful task from Minute 4 to Minute 5% of 
anticipation. It was found that, by terminating the stressful task 30 sec before 
the shock was due, Ss entered a relaxation phase and their heart rates revealed 
less fear of shock than that of the shock·only group. 

There is so me evidence that, when 
people anticipate an unavoidable 
frightening event, their fear reaction 
tends to follow a specific U-shaped 
pattern (Breznitz, 1967, 1968; Elliot, 
Bankart, & Light, 1970). It is possible 
to analyze this pattern by dividing it 
into relevant psychological 
components. When the threat is first 
presented, there is a rise in measurable 
fear (Folkins, 1970); then follows a 
gradual relaxation, and finaJly, with 
the approach of the frightening event, 
the fear intensifies considerably. This 
particular pattern was found only with 

*We are greatly indebted to Dr. Pinchas 
Yarden tor his invaluable encouragement 
and to S. Biederman who helped at a11 stages 
of the research. 
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situations in which the anticipation 
period was "empty" and the S was 
passive. 

We were interested in investigating 
the course of the fear reaction while 
the S, in addition to anticipating the 
frightening event, performs a stressful 
task. What would be the effect of this 
second stress upon the first one? What 
changes would take place in the 
temporal characteristics of the fear 
reaction? More specifically, what 
should one expect if the task is 
terminated before the execution of the 
initial threat? It is conceivable that the 
termination of one stress reduces 
tension, while, at the same time, the 
future frightening event is 
approaching, thus producing 
conflicting tendencies. 

This study is a preliminary attempt 
to analyze some of the features of 
such a conflict. 

SUBJECTS AND PROCEDURE 
Ninety-six recruits, all high'level 

candidates for pilot training, were 
divided randomly into two groups. 
The shock-only group consisted of 48 
Ss awaiting an unavoidable electric 
shock to be given exactly 6 min 
following a threat. The task + shock 
group consisted of 48 Ss who, in 
addition, had to take an achievement 
test while anticipating the shock. Ss 
were tested individuallY in a 
soundproof room. They were attached 
to a Galileo Polyanalyser Model PA 8a. 
The autonomie index that was 
measured was heart rate, using a 
Reflex Plethysmograph transducer 
attached to the thumb of the 
nondominant hand. The shock 
electrodes were attached to the back 
o f the same hand. Shock was 
administered through a self-made 
electroshock with approximate 
intensity of 100 V. Duration of shock 
was approximately 1 msec. 

The Ss had earphones and a 
microphone. All communication was 
via an intercom system. Ss sat by a 
small table facing a clearly visible 
clock. Their dominant hands were free 
for use in the achievement task. 

INSTRUCTIONS 
In the shock-only group, Ss were f 

attached to the instruments and given 
a 2-min period of baseline recording. 
Following this period, they were told 
that they were taking a test of 
behavior under stress, that exactly 
6 min following a starting signal they 
would be given a strong electric shock, 
and that their task was to observe the 
clock closely. 

The task + shock group was 
pretested with the task before entering 
the physiological laboratory. The task 
consisted of visual screening of a page 
of random numbers, checking the 
occurrences of a particular number as 
quickly as possible. Following this 
task, they were attached to the 
polygraph and received the same 
instructions as the shock-only group. 
In the fourth minute of anticipation, 
they were given another visual 
screening task of the same type but 
using different numbers. The task was 
finished exactly 5% min after the 
starting signal, Le., 30 sec before the 
shock was due. 

Ss in the task + shock group 
received the task as relevant to the 
testing for pilot training, which turned 
it into a stressful task. 

RESULTS AND DISCUSSION 
The dependent variable in this study 

was heart rate. Every single heart beat 
was counted, and the relevant 
measures were transformed into scores 
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