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In two previous studies by the present investigator (2, 3),
it was demonstrated that a 10 or 15 mg. dose of the anti-
hypnotic, benzedrine sulfate, was effective in allaying the
development of an unfavorable attitude to a repetitive task.
In one of these studies (3) some evidence was obtained sug-
gesting that 60 mgs. of ephedrine hydrochloride had a similar
though weaker and more transient effect. Since, under
certain conditions, a lowered environmental temperature
serves as an antihypnotic, this factor was included for study
among those which may influence the development of a bored
attitude toward a repetitive task.

The feeling of monotony has been explained by McDowall
and Wells (5) as a product of the inadequacy of blood circula-
tion to the work being performed. They predicted that a fall
or inadequate rise in blood pressure would accompany a
feeling of monotony arising out of a bored attitude to a task.

Another purpose of the present investigation was to find
the effect of an incentive on blood pressure and heart rate
during repetitive work. A sharp rise in blood pressure or
heart rate accompanying a sudden change in attitude of
boredom and feeling of monotony may be used to support
the theory of McDowall and Wells. Minor vascular changes,
on the other hand, would be inconsistent with their analysis.

11 am grateful to Dr. A. T. Poffenberger, of Columbia University, for the generous
assistance which made this study possible.
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Data of the latter type would add to evidence already avail-
able (1, 3), suggesting that the physiological locus for the
feeling of monotony is not entirely peripheral.

SUBJECTS AND PROCEDURE

The subjects and basic procedure for the experiment on the effect of lowered room
temperature are described elsewhere (3). The additional information on procedure
relevant to this problem is as follows:

The experiment was performed during the cold winter months. The room
temperature was altered by controlling the steam radiator valve and the aperture of
the window opening. The obvious disadvantages of this type of temperature regula-
tion are many. Included among the disadvantages is the lack of humidity regulation,
exposure to draughts and a wide range of temperature fluctuation. Although tempera-
ture readings were taken and adjustments were made at 15 minute intervals, variations
of 3.0 degrees C. from the desired temperature were common.

This method of temperature regulation was employed because it was the only one
available to us at the time. The average room temperature for all subjects during the
control session was 24.7 degrees C, and for the experimental session, 15.6 degrees C.
For the experimental session, the temperature was lowered before the subject entered
the room.

The same subjects and procedure (with certain modifications herein described)
were employed to find the effect of an added financial incentive on some indices of bore-
dom. Essentially, ten male subjects were thoroughly acclimated to the Tycos record-
ing sphygmomanometer, and to the Poffenberger pursuitmeter. Prior to the incentive
experiment, each subject had his blood pressure and heart rate measured at least 100
times, on at least 13 different occasions, and each subject had operated the Poffen-
berger pursuitmeter for a minimum of eight and one-half hours. For the main session,
they rested for one-half hour, during which three measures of blood pressure and heart
rate were obtained. Then they filled out a subjective rating sheet containing six 9-
point scales of feelings or attitudes of bored-interested, relaxed-strained, irritated-
pleased, peppy-fatigued, sleepy-wide awake, and attentive-inattentive. At a signal,
they operated the Poffenberger pursuitmeter for four fifteen-minute periods, at the end
of each of which they filled out a subjective rating sheet. Without interrupting the
work, blood pressure and heart rate measures were obtained twice during each period,
at the end of five minutes and at the end of ten minutes of each fifteen-minute work
period. The data for each period were averaged. Following the first four 15-minute
periods of work, the subjects were told the following:

"The best score on the pursuitmeter that you have ever made is X. You have
just made a score of Y. For each of the four remaining periods that you equal or better
X, you will get a quarter, which I shall place here" (point to place on table). "Any
questions?"

After filling out the subjective rating sheet at the end of the subsequent period,
the subject was told his score and, if earned, given the quarter. The procedure for the
remaining four periods was the same unless a subject failed to equal or better his score
during the fifth period. If that were the case, he was told he would get 50 cents if he
were successful in the sixth period. If he failed in the fifth and sixth, he was told he
would get 75 cents if successful in the seventh, etc. The purpose of this procedure was
to keep the interest of unsuccessful subjects high.
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Because of the difficulty we experienced in pegging the diastolic pressures accurately
on the Tycos recording sphygmomanometer, these data will be largely disregarded in
the discussion of the results.

RESULTS

A. The Effect of a Lowered Room Temperature
The result of a lowered room temperature on the factors

studied appears in Fig. 1. Although small and in some
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FIG. 1. The effect of a lowered room temperature on ten subjects. Solid lines
refer to factors studied in a room temperature averaging 15.6 degrees C. Dotted lines
refer to the control condition averaging 24.7 degrees C. R represents a thirty-minute
rest period. 1, 2, 3, etc., represent successive 15-minute pursuitmeter activity periods.
Arrows indicate the direction of increase on the subjective rating sheets.
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instances consistent differences are available, most of these
differences are to be regarded as barely suggestive, because
of their low reliabilities. The systolic pressure, heart rate,
and rating on the sleepy-wide awake scale data contain
differences which are somewhat more reliable. The p values 2

for mean differences in systolic pressure between the experi-
mental and control sessions at the fifth, sixth, and seventh
periods are 8, 5, and 5, respectively. The p values for mean
differences in heart rate between the two conditions at the
third, seventh, and eighth periods, are 19.0, 7.0, and 2.0,
respectively. The p values for mean differences in alertness
(sleepy-wide awake) ratings between the two conditions at
the end of the rest period, second, fourth, and sixth periods,
are 1.0, 19.0, 8.0, and 19.0, respectively.

While most of the p values are not acceptably low, the
consistency of the differences should be considered in evaluat-
ing their reliability. On this basis, we may conclude that
under the conditions of the experiment, the lowered room
temperature (15.6 degrees C. as compared to 24.7 degrees C.)
resulted in a small increase in blood pressure, a small decrease
in heart rate, and an initial, but diminishing, feeling of alert-
ness (sleepy-wide awake rating). The effect of the lowered
room temperature on the other factors studied was essentially
negative.

B. The Effect of an Incentive on the Factors Studied
The results of the incentive experiment are summarized

in Fig. 2. It is apparent that the magnitude of the vascular
changes from the non-incentive to the incentive condition is
small. On the other hand, the pursuitmeter and most of the
subjective rating changes are large. The p values for the
mean differences between the data of the fourth and fifth
periods are for systolic pressure, 30.0, and for heart rate, 25.

1 The p value is derived by the use of Fisher's method (4) for determining the
reliability of the differences between two means of small samples. The values repre-
sent chances in 100 that a difference so large as the one obtained could have been due
to chance.
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The t value 3 for the mean difference between the fourth and
fifth periods in pursuit error score is 6.2; in rating on the bored-
interested scale it is 11.3; in rating on the relaxed-strain scale,
it is 1.7; in rating on the irritated-pleased scale, it is 3.1;
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FIG. 2. The effect of an added incentive on pursuit accuracy, report of boredom

etc. R represents a thirty-minute rest period; l, 2, 3, etc., represent ij-minute pursuit
activity periods. The incentive condition was introduced at the end of the fourth
period.

in rating on the peppy-fatigued scale, it is 5.4; in rating on the
sleepy-wide awake scale, it is 7.3; and in rating on the atten-
tive-inattentive scale, it is 4.1.

1 The (value is also derived by Fisher's method. It is analogous to a critical ratio.
With ten subjects, when t equals 3.25 or better, the chances are 1, or Ies6 than 1, in 100
that a difference as large as the one obtained may be due to chance.
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In sum, under the conditions of the experiment, the in-
troduction of an incentive at the middle of two hours of
pursuit work resulted in sharp and statistically reliable in-
creases in accuracy and in reports on the subjective scales
toward interest, pleased, peppy, wide-awake, and attentive.
Small and statistically unreliable increases were obtained in
systolic blood pressure, heart rate, and in reports on the
subjective rating scale towards 'strained.'

DISCUSSION

A. Temperature Drop
The drop in room temperature from 24.7 degrees C. to

15.6 degrees C. under the conditions of the experiment was
practically without influence on the attitude of the subjects
toward the repetitive pursuit work. Since this experimental
condition resulted in the report of a greater feeling of alertness
(rating on sleepy-wide awake scale), than under the control
condition, the data here obtained apparently conflict with a
theory supported by the writer. According to this theory,
boredom is a state of conflict between the tendency to continue
and the tendency to escape from a task which has become un-
pleasant, principally because of inadequate adjustments to it,
resulting from inadequate motivation. The adjustments
refer to those which vary with the sleep-alertness continuum.
Thus, if the lowered room temperature is reported to have an
anti-hypnotic effect, the pursuit work should be reported
more interesting according to the available indices. The
failure of the corresponding change to occur requires
discussion.

It is possible that the crude method of temperature
regulation, entailing, as it did, uncontrolled humidity and
draughts, contributed to an unfavorable work attitude in
conflict with the possible stimulating effect of the drop in
temperature. Another explanation may rest on the fact
that the prolonged exposure to cold may serve as an intrinsic
source of discomfort. A third possibility is that the low
room temperature is an effective antihypnotic only at the
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introduction to it, but loses in this respect as the body be-
comes adapted to the cold. The consistent decline in report
of alertness on the sleepy-wide awake scale supports this
interpretation. Under similar experimental conditions, no
such decline occurs with the use of 10 or 15 mgs. of Benze-
drine. The possibility that the antihypnotic quality of a
drop in room temperature may be transient is not incon-
sistent with the present data. It is not to be expected that
such an antihypnotic influence express itself at the beginning
of the work period in a particularly higher rate of work or in
more favorable feeling tone reports. As a result of the relative
novelty of the task, and other factors, the subjects may be
virtually as well motivated at the beginning of the control
as of the experimental condition.

The foregoing hypotheses suggest additional work. A
critical experiment would consist of finding the effect of a
drop in room temperature of varying magnitudes at the middle
of a two-hour pursuit work session on the factors here re-
ported. The alterations in room temperature should be
obtained by appropriate air conditioning equipment.

B. The Incentive Experiment
Under the conditions of the experiment, the introduction

of an additional financial incentive for increased pursuit
accuracy resulted in only minor blood pressure and heart rate
changes, but sharp changes in feeling tone reports indicating
a more favorable attitude to the work. The fact that the
more favorable ratings were directed primarily toward the
work rather than toward the incentive is manifest in the
comments of some of the subjects after the experiment. In
effect, they were grateful for any incentive that would permit
or serve as an excuse for a more dynamic attitude to the task.

The obtained data are damaging to the theory on boredom
advanced by McDowall and Wells. According to this theory,
the feeling of monotony is a result of the inadequacy of blood
circulation in the muscles for the work being performed.
They maintain that the physiological manifestation of this
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interrelationship should be a drop or inadequate rise in blood
pressure. While their theory demands no exact parallelism
between blood pressure and feeling tone changes, some degree
of concomittance may be inferred.

In view of the added muscular effort associated with the
improvement in pursuit accuracy during the incentive condi-
tion, the increases of 4 mms. of mercury in systolic pressure
and 4 beats per minute in heart rate are negligible. The
negligible vascular changes coupled with the striking feeling
tone changes add to evidence already available that the
physiological locus for the feeling of monotony is not entirely
peripheral.

SUMMARY

A. Effect of Lowered Room Temperature
Ten apparatus-acclimated subjects rested for one-half

hour during which time three resting measures of blood
pressure and heart rate were obtained, using a Tycos recording
sphygmomanometer. They then operated a Poffenberger
pursuitmeter for eight fifteen-minute periods, at the end of
each of which they filled out a subjective rating sheet. Each
sheet contained six nine-point scales of bored-interested,
relaxed-strained, irritated-pleased, peppy-fatigued, sleepy-
wide awake, and attentive-inattentive. Vascular measures
during work were taken twice each fifteen-minute period and
averaged. The foregoing procedure was followed under two
conditions, (a) when the room temperature averaged 24.7
degrees C, and (b) when the room temperature averaged
approximately 15.6 degrees C. Under the conditions of the
experiment, the lowered room temperature resulted in the
following:
1. A slight increase in systolic pressure.
2. A slight decrease in heart rate.
3. A report of increased alertness (an antihypnotic effect).
4. An insignificant effect on the attitude toward the pursuit

work. Further experimental work is suggested by the
results.'
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B. The Effect of a Financial Incentive
The subjects and procedure were essentially the same as in

the control session of A, but at the end of the first half of the
two hours of pursuit work, the subjects were promised a
quarter for each of the subsequent four periods in which they
equalled or exceeded their best previous score. Scores and
rewards were given at the end of each fifteen-minute period.
The incentive resulted in:

1. A marked improvement in pursuit accuracy and report
of increased interest, alertness, and attentiveness.

2. A relatively small increase in systolic pressure (of the
order of 4 mms.) and heart rate (of the order of 4 beats per
minute).

The data add to previous evidence that the physiological
locus for the feeling of monotony is not entirely peripheral.

(Manuscript received April 27, 1939)
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