Some correlates of inhibition-facilitation effect on
reaction-time due to unexpected increase

in stimulus intensity’

Ss who showed an inhibitory effect in reacting to an audi-
tory stimulus, the intensitv of which was increased unex-
pectedly, were compared with Ss who showed a facilitatory
effect in reacting to a similar stimulus. No difference was
noticed between the two groups in introversion, anxiety-
neuroticism and autonomic lability measures. There was a
significant negative correlation between latency of reaction
to a weak stimulus and inhibition-facilitation effect. This
result is discussed in terms of the curvilinear performance
theory of activation and an alternative explanation is of
fered.

It is a common observation that some people ''freeze'’
and some react quite violently when they suddenly come
across an emergency situation. The purpose of this
study was to investigate possible correlates to this in-
hibition-facilitation phenomenon in a reaction~time type
situation.

Introversion tests were used to find out whether in-
hibitor and facilitators can be discriminated. The
rationale for using introversion as a variable was
Eysenck's statement: '"We are led to postulate two ex-
treme types of reaction, depending upon presence or
absence of strong inhibitory potential. The strongly
inhibited type (extrovert; hysteric) should on this
hypotheses be subject to sluggish, inert response be-
haviour; the weakly inhibitory type (introvert; dysthy~
mic) should be subject to over-active over-responsive
behaviour!' (Eysenck, 1957, p. 135).

Anxiety-neuroticism tests were used for the same
purpose. Wenar (1954) reports that anxious Ss reacted
faster than non-anxious Ss to weak but not to strong
stimuli; these results support Spence's chronic theory
of anxiety (Spence, 1956). Castaneda (1956), however,
found that reaction speed increases with stimulus in-
tensity much more in anxious than in non-anxious Ss;
this is a finding consistent with Spence's reactive
theory of anxiety (Spence, 1956). Therefore, there would
appear to be no explanation for the behavior of inhibi~
tors in Spence's theoretical framework regardless of
the possible validity of either theory.

Two autonomic lability measures were used in this
study to verify an extension of Sternbach's (1960) finding
that slow reactors to the sound of a pistol shot showed
greater changes in several autonomic indices than did
fast reactors. Two procedural changes were made.
First, Ss received a strong stimulus when expecting a
weak stimulus while in Sternbach's study, Ss were aware
that the stimulus would be strong. Secondly, autonomic
lability scores were obtained prior to the reaction-
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time experiment whereas Sternbach recorded autonomic
changes during the reaction-time experiment. Besides,
the question was examined whether sex-difference and
response speed to a weak stimulus are in any way re-
lated to inhibition-facilitation phenomenon.

Method

Subjects. Sixty-four male and 64 femaleundergraduate
students volunteered for this experiment.

Procedure. The main experiment as well as other
objective testing and autonomic index recording was con=
ducted in a soundproof room, Prior to the main experi-
ment scores on the different individual difference vari-
ables were obtained. Introversion scores were obtained
from the MPI-E Scale (Eysenck, 1957), the Kinaesthetic
After-effect Test (Eysenck, 1955), the Serial Reaction~
time Test (Eysenck & Claridge, 1962), resistance to
GSR adaptation (Eysenck, 1963) and frequency of spon-
taneous GSRs.? Anxiety-neuroticism scores were ob-
tained from the MAS (Taylor, 1953) and MPI-N scale
(Eysenck, 1959). GSR and heart-rate lability scores
were obtained from the GSR and the heart-rate records
of the Ss. Hearing level of Ss' ears was estimated by
an Amplirox audiometer. Details of administration and
scoring of the foregoing tests are reported elsewhere
(Purohit, 1966).

After the above tests were completed, the Ss were
instructed to press a reaction~time key as soonas they
heard auditory stimuli. Pure tones of 500 cps and 0.5
sec. duration were presented to the S's better ear
through an earphone from a sound generator at inter-
vals varying from 30 to 40 sec. The first three stimuli
were at 70 dB and the fourth at 120 dB above hearing
level of the S's better ear. Latency of reaction in each
case was recorded by a timer. Ss were not advised of
any change in intensity of stimulus and, following the
experiment, were requested not to discuss the experi-
mental procedure with others.

Results

The inhibition-facilitation (I-F) scores wereobtained
for each S by deducting his latency of reaction to the
third weak stimulus (RTy,) from his latency of reaction
to the strong stimulus (RTg). The distributions of in-
hibitors (RTg-RTy,=+) and facilitators (RTg-RTw=-)
were examined for possible sex~differences. It was
found that among the males there were 19 inhibitors and
39 facilitators and among the females there were 20 in-
hibitors and 34 facilitators. Six males and 10 females
had zero I-F score. Therefore sex-difference does not
seem too important in this distribution.
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Then it was examined whether inhibitors and facilita~
tors differed in any personality variables. Twenty ex-
treme inhibitors and 20 extreme facilitators, each group
consisting of equal number of males and females, were
selected from the total sample for this purpose.Then a
2 (sexes) by 2 (I-F) analysis of variance was performed
on their scores onall the 10 personality measures. None
of the F-ratios for the main effect of I~F and those for
the interaction between sex and I-F was significant at
.05 level.

Next, the relation between RT, and I-F scores was
examined. It was found that out of 20 Ss with shortest
RT,, (that is, the speediest reactors), 18 had inhibitory
and two facilitatory scores. Conversely, out of 20 Ss
with longest RTw (that is, the slowest reactors), four
had inhibitory, 15 facilitatory and one zero I-F scores.
The tetrachoric correlationbetween RTy, andI-¥ scores
from this distributionis ~0.89. When the Pearson's r was
computed between RT,, and I-F scores of all Ss, the
correlation was reduced to -0.32 (significant at .01
level). Then on the basis of RTy, the entire sample
was divided into eight equal groups and meanI~F scores
were obtained for each group. Figure 1 graphically
represents the linear relationship between the two
indices.

Discussion

From these results it is obvious that sex-difference
and individual differences in terms of introversion,
anxiety~neuroticism and autonomic lability had no rela-
tionship with the I-F phenomenon. It is difficult to re-
late these results to the predictions derived from
theories of Eysenck and Spence. On the other hand a
discernible relationship was seen between the response
speed to the weak stimulus and the I-F phenomenon

These results might possibly be interpreted in ac-
cordance with the now popular curvilinear performance
theory of activation (Hebb, 1955; Malmo, 1959; Duffy,
1952). If Ss with longer RT,, are assumed to be at the
low~-end of the activation continuum and those with
shorter RTy, at the middle portion, it could be argued,
first, that a sudden increase in stimulus intensity will
increase the activation level in bothgroups and, second,
that the first group consequently would perform like
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Fig. 1. Relationship between latency of reaction to third weak
(RT) and the difference between RT, and latency of reaction to
the strong stimulus (RTg).
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persons at the middle of the continuum, and the second

group like persons at the high end. The negative cor-

relation observed between RTW and RTS-RTW would
be consistent with these assumptions.

Three possible objections can be raised {o this inter-
pretation. First, the assumptions as to positions maybe
false since inhibitors and facilitators did not differ on
the anxiety-neuroticism or autonomic lability measures.
Sternbach's results, however, stpongly suggest that
greater autonomic changes canbe observed in inhibitors
if recordings are made during the reaction. The negative
results of this study might be attributed to the instabili-
ty of the autonomic lability measures and the lack of
validity of the introversion and the anxiety-neuroticism
measures as activation measures.

Secondly, the curvilinear performance theoryofacti-
vation would lead to the prediction that the correlation
between RTW and RTg would be negative. In fact, it was
+0.225.

Finally, the curvilinear performance theory of acti-
vation does not explain why Ss giving RTW or medium
latency did not change their latency of reaction to the
strong stimulus (see Fig. 1).

A more likely explanation seems tobe that the sudden
increase in the stimulus had relatively stronger inhibi~
tory than facilitatory effect in the case of persons with
short RTy, relatively stronger facilitatory than inhibi-
tory effect in the case of persons with long RT,;, and
inhibitory and facilitatory effects of equal strengthin the
case of people with RT, of medium latency.
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Notes

1. This experiment was conducted in the University of Western

Australia.

2. Personal communication.
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