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This experivert was designed to determine the effect
absenze of vicucl stimulation on performance in an audi-
y vigilance task. From the point of view of the
usal thcory this can ve considered as a reduction of
2l affc-2nT siiz:lition and, as such, may be expected

produce a low.r level ¢’ arsusal and, consequently, a

}

action in vigilooace cificiency.

From ithe viewpoint oif tue filtcr theory, it may be
1ed that the abscace of visual stimulation reduces a
or source of distracting stimuli to which the filter
ght becowme nore favorably disposed as the vigil wears on.
s reduction of an important source of poteni-al dis-
ction wmignt result in improved performance. In order
zaeck on *he pessibility of sex differenc:s in vigi-
ce, the followsinz groups were tested:

1. Sighted males (N=22).

2. CSirntcd females (H=22).

3. =C=lindfolced males (N=22).

4. Blindfolded femcles (N=22).

An investigation of some sudjective variables related
ilance is also irncluded in this study.
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Richard Edward Manley
Procedure
During the vigilance task the subjects were seated in
cubicles which afforded semi-isolated conditions. The
vigilance task consisted of picking out and recording sig-
nals (sequences of three digits, all different, in the

order odd-even-odd) from a series of taped digits deliv-

ered at the rate of one every second. The digits were pre-
sented continuously for 48 minutes. For the purpose of
analysis the tape could be broken into three separate
periods, each containing six of the total 18 signals. The
inter-signal intervals varied from 25 seconds to about
seven minutes. At the end of the vigilance task the sub-

jects were asked to complete an Adjective Check=-List.

Results
The signal-detection performance may be summarized as
follows:
1. There was a significant decremental trend in
performance.

2. No significant difference was found for the
sighted-blindfolded variable.

3. The females' performance was significantly
superior to that of the males.

4., There was a significant interaction between
the sighted-blindfolded variable and sex.
Blindfolded males were significantly superior
to sighted males. Sighted females were

slightly superior to blindfolded females.
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Four separate analyses of the retrospective data were

)

hese comparisons may be summarized =3 follows:

Zigh and low signal-detection perforuers;

hizh perfcrmers reported l.aving felt more

Sighted-blindfclded groups; the blindfolded
group reported having felt more vigilant
than the sighted group.

Sighted and blindfolded males only; the
blindfolded males renorted having felt more
vigilant thtaa the sighted males.

Wales and fewales; the males reported having

=1t wmore vizilant than the females.
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INTRODUCTION

In recent years there has been an increased interest
in the study of vigilauce. Durirg World war II a need for
better selection of monitoring personnel arose. Men were
needed who could stand long watches as sentries, radarmen,
or sonarmen; men who could remain alert over fairly long
periods of time looking for barely perceptible signals
which could appear at any time.

The military needs for the vigilant man still exist.
Along with this the industrial need for man as a monitor
has also increased. The post war trend toward increased
automation has lessened the need for a man's muscle in
industry and increased the need for wan's vigilance. Both
in machine control and in inspection the human is expected
to watch for and react to infrequent and often weak sig-
nals occurring over a fairly long period of time.

The importance of noticing the signal may be very
great, as in the case of the radarman monitoring his set
on the early warning line in Alaska or the inspector
looking for flaws in brake drums or jet engines as they
come off the production line.

During the war Mackworth (1950) initiated a series of
studies to discover the optimum length of a radar watch.
He developed the Clock Test in order to distil the prac-
tical problem to one which could be studied in the labora-
tory. His display consisted of a clock hand going around
a blank dial in discrete jumps. One-hundred jumps

1



2
constituted a complete revolution of the dial,
Mackworth's subjects were to watch for and detect double
Jjumps of the clock hand. The signals (double jumps)
occurred irregularly and infrequently, and when they
occurrad they were hard to detect. This incorporates the
essentials of a vigilance task in a laboratory setting.
When the frequency of signal detection was plotted against
time for a two-hour watch, Mackworth found a decremental
trend in performance with the greatest décrement occurring
between the first and second half-hour periods.

Since Mackworth's study (1950) thére have been many
investigations in the vigilance area. Many'of these
studies have been attempts to define the environmental
variables affecting vigilance performance. Experiments
have been contrived to test for the effects of changes in
noise level (Broadbent, 1952, 1954; Jer:son, 1957-C,
1957-A; Loeb & Jeanti.eau, 1953), temperature (Loeb &
Jeantheau, 1958; Mackworth, 1950), duration of watch
((fz ckworth, 1950; Jerison, 1957-B), single vs. multiple
displays (Jerison, 1957-A, 1957-B), sigﬂal intensity
(Mackworth, 1950; Acams, 1956), signal duration (Adaums,
1956), rate of signal presentation (Jenkins, 1958;
Kappauf & Powe, 1959; Nicely & Miller, 1957), and inter-
signal interval (Baker, 1959). Other experimeats have
been designed to investigate the effects of task and sub-
jective differences. Among these we find studies of

knowledge of results (Holland, 1957; Mackworth, 1950),
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drugs (Mackworth, 1950), reinforcement (Holland, 1957,

1958), and rest periods (Mackworth, 1950).



THEGRIES OF VIGILANCE

Four different theoretical approaches have been
advanced to explain the empirical findings in the vigi-
lance area. They are:

1. Inhibition (llackworthk, 1950).

2. Expectancy (Deese, 1955).

3. Attention (Broadbent, 1957, 1958).

4. Arousal (Hebb, 1955; Lindsley, 1957, 1961).

Inkibition

Mackworth (1950) proposes that inhibition accounts
for many o.] .he empirical findings in this area. Briefly,
conditioning takes place during the practice trials; the
double jump of the clock hand is the conditioned stimulus,
the experiment:r's '"now" is the unconditioned stimulus,
and the subject's key-press to the double jump is the con-
ditioned response. Repeated trials without the experi-
menter's "now" lead to extinction of the key-press. As
further evidence that the vigilance decrement is caused by
inhibiticn, Mackwort!i points out that when the experi-
menter provides the su: ject with knowledge of results the
performance decrewm2nt is eliminated. This constitutes
reinforcement in classical terms. Mackworth also reports
that when a telephone message is interjected into the task
the subject's performance 1:2vel returns to the level of a
fresh subject. This is sighted as evidence of disinhi-

bition. Bakan (1952), McGrath et. al. (1959) and Deese
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(1955) point out that this telephone message may not be a
neutral stimulus since it is a message from the experi-
menter tellinz the subject to do better. In fact, it is
more likely to be motivational or to imply to the subject
that his performance is less than satisfactory.

There are several inadequacies in the ability of the
inhibition theory to handle the vigilance phenomena.
Increased signal rate should lead to more rapid extinction
of this response. Jenkins (1958) found the opposite to be
true. Signal detection performance does:not completely
break down as classical conditioning would predict, i.e.,
total experimental extinction. Mackworth's subjects' per-
formance stabilized at about the 70-75% level of detection.
This leads llackworth to hypothesize that a state of self-
instruction partly replaces the unconditioned stimulus as

reinforcement.

Expectancy

Deese (1955) put forth an expectancy model to account
for the decrement found in the vigilance experiments. His
view is that the observer's expectancy level is determined
by his previous experience with the task. The observer's
prediction about the task (in this case the occurrence of
the next signal) is based on his averaging of his previous
experience with the task. From this, Deese would expect
that the probability of detecting the next signal would be
a function of the mean inter-signal interval. For an

inter-signal interval considerably shorter than the mean
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the proktability of detection would be low. The proba-
bility of detection would increase as the me;n interval
was reached. The subject's expectancy level determines,
at least in part, his vigilance performance. There are
indivicdual differences which Deese feels should be meas-
ured and used to predict the levels of performance which
may be expected from a pariicular observer.

The expectancy theory would predict that signal-rate
and inter-signal interval would be directly related to tle
detection of a signal. Jenkins (1958) has found the
former to be true, but the latter has not yet been effec-
tively demonstrated. Deese also indicates that the char-
acteristics of the vigilance task may lead to decreased
sensory input and, hence, to a decrement in vigilance
performance. He recommends that more investigation
between vigilance performance and the maintainance of a

background sensory input be carried out.

Attention

Broadbent (1957, 1958) has laid the groundwork for an
attention or filter theory. Only part of the stimuli
which impingc on the sensory organs will actually be taken
into the system. Much of the stimulation is blocked by a
hypothetical sensory filter. What is taken in is deter-
mined, at first, by the instructions relevant to the task;
but there is a system bias. This bias is for novel stimu-
lation. The filter theory predicts that as time on watch

progresses the observer is more apt to select stimuli from
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his environment which are irrelevant to his tisk. These
irrelevant stimuli may be either internal or external but,
in either case, as time progresses they will become more
preferred.

Attending even briefly to these non-task stimuli at
the time when task stimuli (signals) are presented will
cause the observer to miss the signal. It must be remem-
vered that the signals in the typical vigilance design are
of near-threshold intensity, occur at unpredictable inter-
vals, and are highly transitory in nature. Increased
preference for stimuli of a non-task nature as a function
of time on task will cause the customary vigilance
decrement.

Broadbent indicates that the filter theory primarily
accounts for an increase in the tendency to momentarily
miss the individual signal. Overall level of performance,
i.e., task difficulty and/or individual differences, must

be inferred from one or several of the other theories.

srousal

Hebb (1955) indicates that there are two functions of
stimuli. Stimuli may serve as cues, as in the classical
afferent pattern of stimulation following a relatively
discrete sensory puthway to the specific projection area
within the cortex, or they may serve a motivational
function. The latter concept of stimulus function is
based upon the recent discovery of the reticular formation

and its apparent arousal or activating function.
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Lindsley (1957, 1961) describes the reticular forma-
tion as necessary for perception. The ascending reticular
activation system (ARAS) receives its stimulation from
regulér sensory pathways (there is also speculation that
it can be activated ty the cortex via a feedback system)
and, in turn, zctivates the cortical areas. Direct stimu-
lation of the reticular areas causes a change in the cor-
tical EEG pattern from sleep-like (Alpha Rhythm) to waking
(desynchronized). In cases where the ARAS is occluded by
surgery or barbiturates, syec.fic potentials can be
recorded in the sensory projection areas of the cortex as
a result of stimulation, but neither behaQiorally nor in
torms of the EEG patterns does the animal respond to the
stirulation.

The ARAS is seeun by Lindsley as a monitor of both
afferent and efferent activity which is capable of
becoming adapted to certain levels of stimulation. This
adaptation allows the ARAS to seek a reéponse level or to,
set a pace, so to speak. If the ARAS is deprived of its
sensory input it attempts to adjust. This adjustqent ma&
lead to many of the unusual features described in the
literature of sensory deprivation.

Hebb (1955) postulates that efficiency is dependent
on cortical stimulation and that the organism's level of
activity is ultimately dependent, via the reticular sys-
tem, tpon external stimulation. If there is not enough

stimulation the activity level lowers and this is
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accompanied by a drop in response efficiency. It is also
postulated that there is an optimal level of stimulation
and if stimulation is either too high or too low response

efficiency will be lowered.



THE PROBLEM

The experiment reported below is probably most
closely related to the arousal theory. The main variable
is the presence or absence of visual stimulation during
an auditory vigilance task. Reduction of visual stimula-
tion can be considered as a reduction in the total
afferent stimulation. This reduction in stimulation can
be expected to produce a lower level of arousal and, con-
sequently, brinj about a reduction in vigilance efficiency.
From the point of view of the filter theory, it might-
be argued that the absence of visual stimulation reduces a
major source of distracting stimulation to which the .
filter might become more favorably disposed as the time on
task increases. The reduction of an important source of
potential distraction might result in improved performance.
The present study represents an exploration of the
sighted-blindfolded variable in an auditory>vigilance task.
It is also designed to check on the possibility of sex
differences in vigilance since an earlier study by Bakan
(1953) has suggested the presence of sex differences in
vigilance performance. An investigation of some subjec-

tive variables related to vigilance is also included in

the present study.
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PROCEDURE

Seclection of Subjiects

Subjects were obtained through the sign-up program in
the General Psychology course. Each student enrolled in
the General Psychology course is expected to participate
as a subject in onc or more experiments. Lists are posted
in a convenient area and the students may select one of
several lists which they will sign.

Those subjects enrolling for this experiment were
telephoned by the experimenter on the eve of their test
session to remind taem that they had signed up and to
arrange a meeting place and transportation to the testing
site. Subjects met at the Psychology Building (B-3) on
South Campus and were driven to the Experimental
Psychology Laboratory or to Guonset No. 76 where cubicles
were present such that several subjects could be tested
under conditions of sewmi-isolation.

The subjects were initially seated together in the
main corridor for the purpose of general instruction and
practice. \Vrist watches were taken and the subjects were
asked to refrain from smoking, chewing gum, etc. for the
duration of the experiment. Instruction sheets were given
to each subject (see Appendix). The experimenter read the
instructions aloud and the subjects were told to follow
the text. Questions were answered at several points or

whenever a subject indicated confusion.

11
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Practice
At the end of the instruction sheet there is a series
of 63 digits. The subjects were told to go through this
series looking for scquences of three successive digits,

all different, in the orczr of odd-even-odd. They were to

write such sequences on a practice sheet provided for that
purpose. ‘hen they were finished the experimenter told
them what siznals there were and corrected any of the
misconceptions expressed at this time.

The instruction sheets were taken up and the subjects
were assigned to cubicles. These were arranged in such a
way that the sukjecs in the cubiclescould not see one
another. ©FEach cuvbicle was »rovided with a chair and a
work table. Eaca table neclc a pasteboard shoe box,
several practice cards and an information card. The sub-
jects were asked to fill out the information card which
provided the experimenter with data about their name, age,
sex, scholastic year, and beaving. The subjects were next
asked to listen to the tape and to record any ''good
signals" (sequence of three digits, all different, in the

order of odd-even-odd) which they wight hear. A few

seconds after the occurrence of a signal the experimenter
repeated it aloud.

Two auditory practice sessions were given the sub-
jects. The first was about five minutes in duration and
contained two signals. The second lasted for about ten

minutes and had three signals. At the end of each
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practice run the tape was stopped and the experimenter
checked with each subject to see that he understood the
task, and to answer any questions he might have.

After the second auditory trial-run the subjects were
given a five-wminute break during which they could leave
the cubicle, smoke, relax, and talk with one another.
When the break ended the subjects returned to their
cubicles.

In order to obtain information about sighted and
tlindfo.ided subjects, and about males and females, four
grouns were set up:

1. Sighted males.

2. Sighted fema’es.

3. Blindfolded males.

4. Blindfolded females.

An equal number oi males and fcmales Qére tested
under each of *wo conditicons--sighted or blindfolded.
Cnly one experimental condition waé run at any one time.
Sighted and blindfolded subjects were ncever tested during
the same test session; males and f:males were, however,
tested together. The number of subjects run at one time
varied from two to six.

The sighted subjects were supplied with a pack of
test cards (blank 3" x 21" white cards), a pencil, and a
pasteboard shoe box with a slot cut in the top through
which they were to drop the cards after they had recorded

a signal. The slotted boxtop was used on the sighted
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subjects so they would not have more knowledge as to sig-
nal frequency than did the blindfolded subjects. The
cards contained code numbers which enabled the experi-
menter to put them into correct order if they became mixed
in the box. The subjects were asked not to change the
order of the cards.

The blindfolded subjects were outfitted with blind-
folds which were set up to insure total blindness and an
optimal amount of comfort over a long teéting period.
Close fitting Army surplus goggles were used. The eye
pieces were filled with foam rubber. The foam rubber was
cut thick enough so that when the goggles were worn it
exerted enough pressure against the eyelids to keep them
closed. Fresh sterile gauze was placed between the sub-
ject's eyes and the foam rubber pads 1o guard against any
irritation or undue discomfort. The blindfolded subjects
also had a test pack of blank cards and a pasteboard shoe
box. For the blindfolded subjects the top of the box was
removed so that they might have less trouble dropping
their recorded signals into it.

Before the test was begun the experimenter emphasized
that this was the real thing and pointed out that the
signals would not be roneat.d as they had on the previous

test runs.

The Test Environment

. The tape recorder was placed in a central position

and the voiume .us adjusted so that all of the subjects



15
could hear it from their cubicles. The test period was 48
minutes long. The tape was arranged in such a way that it
could be analyzed in three separate 16 minute periods.
Subjectively, it consisted of a continucus series c¢f
digits, delivcred one every second in the same tone of
voice and lasted for 48 minutes. The entire test con-
tained 18 signals, six occurring in each of the three
periods. The time between signals was 107, 71, 154, 25,
and 418 seconds. This series of inter-signal intervals
was repeated for each of the three periods although the
actual signals differed. At the end of the listening

period the subjects were asked to complete an Adjective

Check=-List.

Adjective Check List

While still in their cubicles the subjects were given
a 50 itewm check-list designed for use in this experiment.
This list contained many adjectives seemingly relevant to
feelings during a vigilance task. The subjects were told
to respond on a seven-point scale bounced by "not" and
"very" with regard to how well the adjective described the
way they felt during the experiment. Instructions for
using the scale and an example item were included on the
questionnaire. See Appendix.)

WWhen a subject completed the check-list his watch was
returned, he was given a credit slip for his participation,
and he was released wit'. the request that he not discuss

the experiment with other students.



WSULTS

Signal-Detection Performance

Th2 basic «aia in terms of mean signal-detection per-
formance for each of the four groups, and for various
combinations of these groups, is presented numerically in
Table 1 and graphically in Figures 1, 2, and 3. The fol-
lowing summary is based on an inspection of the data:
1. For all subjects combined there is a decre-
mental trend in performance from ;eriod I
to Period III.

2. Sighted and blindfolded subjects start out
at approximately the same level, but as time
on task progressaes the sighted subjects show
more decr-anznt. For the blindfolded subjects
there is actually a slight improvement in
performance between the first and second
pericds.

3. The overall signal-detection performance of

females is superior to that of the males.
This difference, hrowever, is due to the
inferior performance of the sighted males.
Mean signal-detection performance for males
and females is the same in the blindfoldad
coniition.

The data vere subjectcd to a -/ x + .5  transforma-

tica suzgested by I'dwards (1950) for use when the means of

16



17

Table 1. Signal Detection Performance
for ilale and Female Subjects

in Sighted and Blindfolded Grouns

No. in DPeriod Period Period

Group Group I II III Total
Sighted Males 22 4.04 3.30 3.09 10.63
Sighted Ferales 22 4.82 4.77 4.04 13.63
Blindfolded Males 22 4.32 4.59 4.09 13.00
Blindfolded Females 22 4.59 4.59 3.82 13.00
Sum of Sighted S's 44 4.43 4.14 3.57 12.14
Sum of Blindfolded S's 44 4.45 4.593 3.95 12.99
Sum of Male S's 44 4.18 4.04 3.59 11.81
Sum of Female S's 44 4.70 4.68 3.93 13.31

Total Sample 88 4.44 4.36 3.76 12.56
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Figure 1. Mean Signal-Detection Performance
for Sighted and Blindfolded Subjects

Over Periods
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—
—
—
—
—

(1€ Minute Periods)

_____ - Sighted
----- Blindfolded
Total
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Figure 2. JMean Signal-Detection Performance

for

Males and Females

Over Periods

I 11 ITI
(16 Minute Periods)
----=- Male

————— Female
Total
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Mean Signcl-Detection Performance

for Sighted and Blindfolded Males and Females

Ovér Periods

-

—- - - —

(16 Minute Periocds)

Sighted lMales
Sighted Feralcs
Blind.olded Males
Fiindfclded remales
Totul
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the various groups are sméll and an analysis of variance
was carried out. A test for homogeniety of variance
(Bartlett) was carried out and the data was found to be
homogeneous. The analysis is modeled after that suggested
by Edwards for repeated measurements of independent groups.
A summary of the analysis is presented in Table 2. This
analysis may be summarized as fcllows:

1. The overall decremental trend is significant
at the 1% level (between periods).

2. None of thc interactions involving period
(the course of signal-detection over time)
were statistically significant.

3. The overall difference between sighted and
blindfolded conditions was not statistically
significant.

4.- The cdifference between males and females was
significant at the 5% level of confidence.

This difference must be considered in con-
Jjunctior with the interaction between the
sighted-blindfolded variabie and sex which
was also siznificant at the 5% level.

5. The significant interaction between the
sighted-blindfolded variable and sex is
clarified by an inspection of Table 3.

An inspection of Table 3 shows that the sighted-

blindfolded variable influences the performance of males,

producing impaired performance for males in the sighted



22

Table 2. Analysis of Variance of

Transforued Signal-Detection Scores

Degrees
Source of Surm of of Mean
Variation Sqguares Freedom Squarcs F P

Between Subjects 20.22 87

Bet/ecn Conditions .97 1 .7 2.78 NS
(sizht-blindfold)

Between Sex 1.14 1 1.14 5.56 .05
(male-female)

Interaction 1.28 1 1.28 6.24 .05
(condition X sex)

Between Subjects in 17.23 84 .205

Same Group

(Error Term)
Within Subjects 26.75 176

Between Periods 1.78 2 .850 6.10 .01
Periods X Conditions .15 2 .080 .55 NS
Per.ods X Sex .03 2 .015 .10 NS
Periods X Conditions .23 2 <115 .79 NS

X Sex

Residval(Error Term) 24.56 168 .146

TOTAL 456.98 263
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Table 3. Sighted-Blindfolded X Male-Female Interaction

(Mean Cverall Sigral-Detection Performance)

Sighted Blindfolded t p

Male 10.63 13.00 2.49 .02

Feuale 13.63 13.00 .61 NS
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condition., For the females there is a slight difference
tetween the sighted and blindfolded condition favoring the
sighted condition. Apparently males and females are not
reacting in the same way to the sighted-blindfolded vari-
able. The differences between the means were tested with
the t-test and it was found that the mean difference for
the malcs was significant at the 2% level while the mean

difference for the females was not significant.

Errors of Commuissioa

The previous analysis has been concerned with signals
which have been presented to the subject and which have
nct been reporced by him. This type of error is called an
error of omission. CSubjects 2lso make commission errors,
i.e., reports of signals when they do not occur. . It is
necessary to be explicit about the criteria for errors of
commission.

In order to guard against including '"good signals"
which have been mishandled by the subject, the following
criteria have been adopted:

1. Only signals which are basically correct,

i.e., three digits, all different, and in

the order of odd-even-odd will be considered.

Signals of other forms (1-4-1 or 4-3-6, etc.),
if accepted, would reflect a misunderstanding
of the task and not necessarily errors of

commission.



25
2. Signals ccataining two cut of three correct
sigral digits (recording 3-4-9 for 3-4-5)
will not be counted as errcrs of commission.

3. Signals constituting a transposition of

correct signal digits (recording 5-4-1 for
1-4-5) will not be counted as errors of
commission.

There is a difference between the incidence of errors
of commission for sighted and blindfolded subjects.
Sighted subjects averaged 2.82 errors of commission while
blindfolded subjects averaged 4.23 errors. This differ-
ence appears to be czused by a decreased number of errors
of ccmmission during Periods II and III exhibited by the
sighted subjects as opnosed to the fairly stable number of
errors of coumission throughout the entire task exhibited
by the blindiolded subjects. The difference between the
means of these grouns (these data were not transformed)
was tested with the t-iest and was not found significant.

In order to further investigate this trend, the num-
ber cf subjccts waliing commissicn errors (disregarding the
number made by each subject) under the sighted and blind-
folded conditions during each of the three periods was
tabulated. The results of this tabulation may be seen in
Table 4. ~Thce data of Table 4 indicatcus that fewer sighted
subjects make errors of commission during the last period
than blindfolded sulijects. In order to test this trend a

two x two Chi-Square, corrected for continuity, was
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Table 4. Number of Sighted and Blindfolded Males and Females
Making Errors of Commission

During Each Period

Period Period Period

Condition I II III
Sighted Males 12 12 7
Sighted Females 15 13 8
Blindfolded Males 13 10 9
Blindfolded Females 15 13 12
~Sum of Sighted 27 25 15
Sum of Blindfolded 28 23 21

Total 55 48 36
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computed bectween the number of sighted and blindfolded
subjects making more errors in Period I than in Period III
and making fewer errors in Period I than in Period III.
This Chi-Square was not significant. Table 5 shows the

results of this tabulation.

Retrospective lata

The adjective check-list was included in this design
in order to explore the relationship between signal-
detecction and sone subjective variables. Subjective dif-
ferences between sighted and blindfolded subjects and
between males and females were also investigated. Four
separate analyses were performed. These were designed to
provide comparisons of retrospective descriptions of
feelings during the task for the following groups:

1. Performance (high or low signal-detection

groups).

a. The high signal detection group con-
Sisted of the five subjects from
eacl. group attaining the highest
ove:'all signal-detection score
(N=20) .

b. Tihe low siznal-c2tection group con-
sisted of the five subjects from
each group attaining the lowest
overall signal-detection score
(N=20).

2. Experimental conditions (sighted-blindfolded).

3. Conditions (sighted-blindfolded) for males

only. This analysis is included in view of

the significant interaction between the

sighted-blindfolded variable and sex, and
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Takle 5. Numn

of Sighted and Blindiolded Subjects

Yaking lore Errors of Commission

in Period I than in Period III

and Making Fewer Errors of Commission

in Period I than in Period III

More Errors in

eriod I than
in Period III

Fewver Irrors in
Period I than Total
in Period III

Sighted 22

Blinufolded 14

(&)
(9%}

Total

6 28
10 24
16 52
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the significant difference between sighted
and blindfolded males.

4. Sexes (male-female).

The check-1list was composed of 50 adjectives. The
subjects were told to respond to each adjective on a seven-
point scale (0 to 6) bounded by '"not'" and "very". Item
scores (the sum of the values checked for each item) and
item means were computed for each group tested. A t-test
of significance was performed between the various groups
when the mean difference znd variance warranted it.

Table 6 serves as an introduction to the adjectives used,
and also indicates those items which resulted in a sig-
nificant difference between the various groups.

Table 7 presents the data for all adjectives for
which thzere was a difference between the high and low
signal-detection groups significant at the 10% level or
better.

The analysis of sighted a2nd blindfolded groups with
respect to their retrospective data is summarized in
Table 8. This table shows the adjectives which discrimi-
nate between sighted ard ;lindfolded subjeccts at the 10%
level of confidence.

Table 9 prescnts thcse adjectives which discriminate
between sighted wales and blindfolded males at the 10%
level of significance.

Table 10 presents those adjectives which discriminate

between males arnd females at the 10% level.
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Table 6. 4idjectives Used on the Retrospective Check-List
and Those Comparisons Resulting in a Difference

Si¢nificant at the 10% Level or Better

Comparisons
Item Number Resulting in
Significant t

1. Alert

2. Deaf

3. Silly Condition, Sex, Male (S-B)*
4. Mindless Terformance

5. Bored Condition, Male (S-B)
6. Imotional Performance

7. Spry Sex

8. Dreamy Male (S-B)

9. weary Sex
10. Fanthusiastic S=x
11. Lost Perfoir'mance
12. Dull

13. Active

14. TUnset

15. Drowusy

16. LiV\;:Ay

17. Inatientive
18. Fatigvred

19, Indusicious Sex

20. Calm Coundition

21. Sharp

22. DBlingd Condition, Male (S-B)
23. Tired Sex

24, Dismal Performance

25. Passive

*\iale (S-B) refers to the compariso. made between sightcd
and blindfolded mzles only.

(Table continued on next page)
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Table 6 (continued)

Comparisons
Item Number Resulting in
Significant t

26, Cuick

27. Hdervous

28. Anathetic Condition
29, Sluggish
3C. Intent

31. Ixhuusted
32. Angry

33. Vigilant
34. Lifeless
35. wakeful

36. Cooperative

37. Vigorous Sex
38. Carcless
39. wide-iwvake Sex

40, Ixcited
41, Restless
42, Alive

43. Qelaxed Ccndition

44, Encrgetic Sex

45. Gone Performance, Male (S-B)
453, Frisky Sex, Perlormance

47 . Depressed

48, Brisk Sex

49, Fidgity
50. iiatchful Performance
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Table 7. Retrospective Check-List Adjectives
ifhich Diiferentiate Between
the High and Low Performance Gro.ps

Significant at the 10% Level

ean of AMean of

Item Number Eigh Low t p
(2 tailed)

4. lindless 1.70 3.05 3.49 .01
6. Erotional 4.10 1.75 4.93 .01
11. Lost 2.10 2.65 2,00 .05
24, Dismal c.4C 3.35 1.86 .10
45, Cone 1.30 2.35 2.17 .05
46, TIrisky 1.10 1.€0 1.86 .10

50. VWatchiul 3.65 2.80 1.81 .10
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Table 8. Retrospective Check-List Adjectives
iwwhich Differentiate Between
tlie Sighted and Blindfolded Groups

Significant at the 10% Level

iiean of Mean of

Item Number Sighted Blindfolded t P
(2 tailed)

3. Silly 1.00 .38 2.35 .05

5. Bored 3.95 2.65 4.11 .01
20. Calm 3.27 4.12 2.07 .05
22, Blind 1.07 3.97 6.77 .01
28. Apathetic 2.72 1.68 3.17 .01
43. Relaxed 2.55 3.29 1.85 .10
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Table 9. Retrospective Check Lict Adjectives
wWwhich Differentiate Between
Sightad cles and Blindfolded ilales

Significant at the 10% Level

Mean of Mean of

Item Number Sighted Blindfolded t P
lale Male (2 tailed)

3. Silly 1.45 .54 2.02 .19

5. ZLored 4.54 2.63 3.15 .01

8. Dre .my 4.23 3.00 2.32 .05

22. Biind 1.00 4.45 5.85 .01

45. Gone 2.62 1.64 2.09 .05
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Table 10. Retrospective Check-List Adjectives
Which Differentiate Between
lales .nd TIcuaales

Significant at the 10% Level

Xican of Mean of
Item Nuwmber Male Female t P
(2 tailed)

3. Silly 1.00 .38 2.32 .05
7. Spry 1.68 .91 2.46 .02
9. Weary 3.66 4.34 1.79 .10
10. ZIZathusiacstic 24490 1.66 2.327 .05
€. Incfustrious 2.23 1.48 2.39 .05
23. Tired 3.36 4.11 1.98 .05
37. Vigorous 2.29 1.55 2.26 .05
€. wide-Awake 2.48 1.77 1.98 .05
4. Energetic 2.14 1.39 2.42 .05
216, Frisky 1.64 .28 2.54 .05

48. Brisk 2.00 1.23 2.65 .01



Signal Detection Pcrfocrmance

There is o ecrement in signal-detection pcriormance

g}

present for all grouns in this study. Sighted and blind-
10lded subjects have nearly the same score at the end of
Period I (afier 16 winutes spent on the task). Between
Periods I and II the sighted performance level drops while
the perfornzance for the blindfolded subjects increases
slightly. Between Periods II and III both groups show a
substantial drop in signal-detection performance.

Two other studies (Belton, 195C; Toth, 196C) using
this same task to investigate individual differences in
vigilance have obtained perfornance decrements of a simi-
lar nature. This incdicates that this task produces a
decremental trend similar to thot found in other vigilance
studies. Ccnerally the decremental trend found here is in
agreement with other studlies Tinding decrewent, i.e., the
onset of decrement tall.s place within the first hour of
watch. Tor the total group in this study it may be c=een
that decrement is prescat at least 2zt the end of the first
period (16 wminutes).

The cdata suggest there is a delay in the onset of the
decremental trend for the blindfolded subjects as compared
to the sighted subjects, though this differential trend is
not statistically significant. The analysis of variance

indicates “here are no sicnificant interacticns between

36
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period and any of the other variables. It is interesting
to speculate, however, that the blindfolded subjects have
in sowe way delayceil the cnset of the vigilance decrement.

The overall signal-detection performance of the
females is superior to that of the males in this task.
This must bec oxnlainel by the inferior performance of <he
sighted males. 3oth blindlolded groups (males and
females) attained the same overall rean score on this task.
it must be nointed out here that therc was a significant
interaction between the sighted-blindfolded variable and
Sex. he males are affected by the sighted-blindfolded
variable wnich produces impaired performance for males in
the sighted condition. The difference in performance
between sighted and blindiolded males is significant at
the 2% level. Females, on the other land, perform
slightly better cighted than blindfolded. This difference
v..s no: found significant.

In terms of distractibility, the males appear more
distractible than the females. The wales' overall perform-
anze is depressed significantly under the sighted condi-
tion (sighted males compared with blindfolded wmales) while
the overall perforuance cf the females improves slightly
in the sighted conditiocn. The males' perforwance in this
task is in line with the predictions that might be made
from the filter theory. It would appear that as time on

task progresses the males tend to seek new stimulation.

The sighted males have more visual stimulation in their
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envircnment than do the blindfolcded males. The filter
theory sugrests tnat as time on tasik progresses the filter
becomes biased toward aovcl stimulation, hence, those sub-
jects with wmore irrelevant stimuli ian their envirornent
should show gr2ater decrewcnt in pcrformance,

The data for fewale subjects performing in this vigi-
lance task is not supportive of either of the taeories
(filter or arousal). It may be seen that while there is a
slight trend toward increased decrement in signal-
detection performance as a result of being blindfolded,
this is not significan®. The most that can be said is
that females and males react differently to the sighted-

blindfclded varicbvle.

Irrors of Couwingicn

In the rcesult scecieidn it :as pciated out that a trend
existed for blindiclided subjecis to cowwit more errors of

ccomicLinn tann sighted subjects, This difference was

1

t2sted aal not found to be statistically significant.

Tnis aiffercnce is liargcly due to a few blindfolded sub-
Jects who maxe a large number of crrors of commissica. It
was n.ted in wakinz tie couwputations for the t-test that
the variaace was wuch smaller for the sighted subjects
than for The blincdfolded subjects (6.34 as compared to
26.05). It may be said then that the blindfolded group is
much more variaole regarding its commission errcr behavior
than is the sigihted group.

In order to reduce the effects of a few subjects in
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the blindfolded condition m~ling a great number of errors
of coumission, a two X tvwo Chi-Square was computed for the
rumber of sighted and blindfolded subjects making more
errors in Pcriod I than inhperiod III and for those making
fewer errors in Period I than in Period III. The Chi-
Cquare, corrected for continuity, for this data was not
significant.

This may suggest an explanation for the seemingly
delayed onset of the performance decrement for the blind-
folded subjiec*s. It may be that one of the things that at
least some of the btlindiolded subjects do to keep their
performance up is to Znvent signals. This suggestion
wculd be ia line with a c¢wo-factcr theory of vigilance
pronosed by Bakar {1S3)). Eriefly, this theory states
that the stimulation lecvel of the usual vigilance task is
so low tihat subjects have a teadency to go to sleep. This
tendcacy is in conflict with the instructions they are
usually given. In order to stay awake subjects use vari-
ous methods of self-stimulation (daydreawing, reciting to
themselves, thinking over the day, etc.). It may be that
some of the blindfoldcd subjects, being deprived of some
of the distracting stimuli, focused upon the vigilance
task as a means of self-stimulation., This would not have
the effect of decreasing their signal-detection perform-
ance as in the case of sighfed subjects who focused upon
elements of the stimulus environwent irrelevant to the

vigilance tacsk.
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It would appear, in view of the significant differ-
ence between sighted and tlindfolded males in signal-
cdetection perforraice, that this means of self-stimulation
is most used vy males; or that it is used by both males
and females, but that the males' performzace is much more
affected by distracting stimuli than the females'. The
latter formulation seews more reasonable in view of the
errors of commission data. Both the male and forale

groups made more errors of commission in the blindfolded

conditior than in the sighted condition (88-63 for mnles

o]

nd 92-61 for fewales), and more males and “emales in the
blindfolded coudition nade errors of comnissica in

Pericd III than thcse in th: sighted ccrndition (9-7 males
and 12-3 females). Certainly, this is only a suggestion

and further invectization is nccessury before any con-

clusicns can be drawn.

N

Retrcecsnect:. 7e Jata

The arclysis of the retrospective data with respect
to the hizh and low signal-detection performers irndicates

@ 1s 2 relationship betwcea perform-

H

that, gencrally, the
ance and the check-list attitudes. It would be expected
that the good performer would report having felt more
alert, more watcaful, c¢tc., on the check-list than would
the pcor performcr. Conversely it would be expected that
the low performer would report having felt more dreany,

more fatigued, etc. than the high performer. This, gener-

ally, is what was found. The items for which the
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differcnce was significant are listed in Table 7. The
item means zor all of the croups for which analyses were
performed will be found in the Appendix. It was found
that high signal-detcction periormers felt significantly
less mindless, more emwotional, less lost, less dismal, less
gone, less frisky, and more watchful., The only signifi-
car.t item which cons*itutes a reversal of what might be
2xpected is frisky, though this might be a predisposing
state to distractipbility.

The retrospective data for the sighted and blind-
folded groups was cowpared and it was found that, gener-
ally, blindfc  ded suljocts have a better attitude toward
the taslk. 7Thils 3z iy Ziume wita the Jact thot oblindfolded
stbjecits have a higher o 2rall signal-cdetection score than
sighted subjccts <o, his nay alco tend to support the
suggestion that blindfolded subjects, depriv d of external
stimulation, are able to use the vigilance task as a
source of seli-stimulation and, in so doing, may show less
of a performance decrcment as a result of time on task.'
If the subject can usc the vigilance task it seewms reason-
able that he may hove a better attitude toward it.

Sinc2 therc wos a significant interaction between
the sighted and blindfolded variable and seix, and in view
of the significcat difference between sighted and blind-
folded mol:s, it was decided that a cownarison of the
retrospective data for the sighted and blindfolded males

should be made. This z2nalysis shows that the sighted
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males felt significantly wore silly, more borecd, more
dreamy, less blind, and more gone. In addition to the
itens which proved statistically significanrt it may be
secn that sighited wmales described themselves in terms
which were more siiilar to these found among the low
performers. In ncarly azl of the adjectives which would
be thought to describe good vigilince attitudes or
fecelings the sighted males scored higher than the blind-
folded males. In other words, the sighted males described
themselves as having attitudes and feelings less conducive
to vigilant behaovior than those described by the blind-
foided males., Iere agzin, it wmay be seen that the retro-
spcctive attitudoes and feelings described by the subject
are related to their periormance on the vigilance task.
Those grouprs of subjects wihich v p rtid feeling less
vigilance-crienced Zenerally performed worse than groups

of subjects repcrting feelings more readily construced as

The final analycis of retrospcective data was made
between males and fewales. In this analysis it appears
that the males have '"superior" retrospective feelings
tovard tie tasli., They feel nore spry, more enthusiastic,
less weary, etc.

The retrospective data presented in this experiment
may well have nany facets., It has been found that for all
of the analyses except the wmale-female analysis, the retro-

Spective data had been a good postdictor sor group
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performance., Therc may well be social differences which
overshadow the eifects of a test of this kind which would
cloud the general efifcct. It way be that males are used
to thiaking of themselves as more active than females, and
that a2 quo>stionnaire lilie this taps this kind of feeling.
Nevertheless, the retrospective dota indicates that males
report feeling more vigilance-oriented.

The itews used in tais check-list are of a nature to
tap fecelings about the vigilance task., Primarily, it must
be assuuied that the fcelings present at the end of the
tasx are due, at least in part, to the task. The blind-
folded and sighted males were very dilfcreat in their

nal-detection performance and in their retrospective

0]

i

(73]

ata. It is imnrorvable that the diffierences observed were

o,

caused by group cdiffc.cuces nrosent beiore the onset of
the cask. It is a:sumcd (at the 2% lovel of confidence)

rmance is a result of tae
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that the clange in t.oirz pex
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orces the assumpticn that
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task conditiorns.

their attitudes prior to the task had a negligible effect

9]

on their periforuance and that the task, or their perform-
ance cn the =ask, infliucrced their fecelings toward the
task. Certainl:, this does not iwmply that attitudes and
feelings «o not hive 2 »nart in vigilance. The types of
items used in this check-1list were rather specifically
related to the ta:k. It would be exnected that these
would tap feelings stemming from the task itself.

This study has teen primarily interested in group
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retrospective data. Yo attemot has been made to analyze
the data for the indivicuval subject. Certainly, differ-
ences could be found which would be pertincent to individ-
ual performznce level in such an aralysis. Moany of the

individual differences are lost in a group tread.



SUMIALY AND CCHNCLUSICNS

(a3}

The Zroblem

This experiment was designed to determire the effect
of abscnce of visual stinulation on performance in an audi-
tory vigilance tas!lz, Irom the point of view of the
arousal thcory this can be considered as a reduction of
total affecrcnt stimulation and, as such, may be expected
to produce a lower icvel of arousal and, consequently, a
reduction in vigilance eZficiency.

Irom the viewpoiInt of the filter theory, it may be
arguced that the abscace of visual stimulation reduces a
rnajor sourcce of cdisiroctinz stimuli to which the filter
micht becous uere Zovoridly dispored s the vigil wears on.
This reduction of cn iusoriz.t scurce of potential dis-
traction wizht resuli i:. iuproved perificrmance. In order
to check on tiae possicility of rex differeunces in vigi-

lance, thc followi g groups were tested:

1. Sighted males (N=22).

2. Sighted females (N=22).
3. Biindfso dcd raies (N=22).
4, LClindfolded Icuales (N=22).

4n investigation ol scime subjective variables related

to vigzilance is also ircluded in this study.

Procedure
During the vigzilance taskX the subjects were seated in
cubicles which afforded semi-isolated conditions. The

45
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vigilance task consisted of picking out and recording sig-
nals (scquences of three digits, all cifferent, in the

order odd-ecven-odd) fron a series of tapecd digits deliv-

ered at the rate cf one evevry second. The digits were pre-
sented corntinuously for 48 minutes. For the purpose of
analysis the tape could be broken into three separate
pcriods, each containing six of the total 18 signals. The
inter-signal intervals varied from 25 seconds to about
seven minutes. At the end of the vigilance task the sub-

Jjects were asixed to complete an Adjective Check-List.

Results
The signal-detection performance may be sumumarizced as
follows:
1. There was a sivnificant decremental trend in
rerforurnce.
2. No significant diifzrence was found for the
signted-blizaloided variatle.

3. The females' performance was significantly

¢

supericr to that of the wales.

4, There was 2 significant interaction between

the sighitecd-blindfolded variable and sex.
Biinaiclded malcs were significantly superior

to sighted rales. Sighted f2males were
sligiutly superior to blindfolded £f: xal=s,
Four senarate analyses of the retrospective data vere
made. These couwparisons way be summarized as follows:

1. High and low signal-detection performers;
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112h perforners reported having felt more
vigilant than low perZormers.
Sighted-blindlolided groups; the blindfolded
groun raported having felt more vigilant
thar. the si hted group.
Sigzhted and blindfolded males only; the
blindZolced m2les reported having felt more
vizilant than the sighted males.
Males and fowales; the wmales reported having

felt more vigilant taan the females.
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