
Bulletin of the Psychonomic Society 
1992. 30 (3). 201-204 

The role of choice in vigilance performance 

WILLIAM N. DEMBER, TRACI L. GALINSKY, and JOEL S. WARM 
University of Cincinnati, Cincinnati, Ohio 

This study tested the hypothesis that affording subjects the illusion of choice with respect to 
the experimental condition in which they were to participate would lead to increased commit
ment and hence persistence in a vigilance task. Half of the subjects were offered the opportunity 
to select a "hard" or "easy" version of the task prior to the start of the vigil. The remaining 
subjects were not given that opportunity. Actually, assignment to the difficult Oow signal salience) 
and easy (high signal salience) conditions was determined at random. In agreement with the 
hypothesis in question, the detection scores of the choice subjects remained more stable over the 
course of a 40-min vigil than did those of the controls. The results highlight the importance of 
intrinsic motivation in vigilance performance. 

Vigilance, or sustained attention, tasks require subjects 
to remain alert and to detect specified critical signals over 
prolonged periods of time. It is typical in such tasks for 
critical signals to be perceptually inconspicuous events 
that occur with low probability (typically from about .02 
to .05) in a temporally unpredictable manner within a 
repetitive cascade of nonsignal stimuli. It is also charac
teristic of such tasks that subjects' responses have little 
or no effect on critical signal occurrences (Warm, 1984). 
Hence, vigilance tasks represent situations in which sub
jects are confronted with tedium, uncertainty, and lack 
of control and in which they report considerable stress 
(Galinsky, 1991; Hovanitz, Chin, & Warm, 1989; Warm, 
Dember, & Parasuraman, 1991). 

Given the nature of vigilance tasks, one might antici
pate that motivation would playa major role in the degree 
to which subjects are willing to apply themselves fully 
to their assignment. Indeed, Smith (1966) has suggested 
that the vigilance decrement-the decline in efficiency 
over time, which is a recurrent finding in vigilance ex
periments (Davies & Parasuraman, 1982)-comes from 
merging the scores of conscientious subjects with those 
of "periodic participators," individuals who lack the com
mitment and dedication to maintain attention to the task 
to the limit of their ability. The importance of commit
ment in laboratory studies of vigilance has also been 
stressed by Nachreiner (1977). 

Several lines of evidence provide empirical support for 
the importance of motivation in vigilance experiments. For 
example, furnishing subjects knowledge of results about 
performance efficiency is a major means of enhancing 
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the quality of their vigilant behavior. In some cases, how
ever, it does not matter whether the knowledge that is sup
plied is veridical or nonveridical; merely the opportunity 
to receive evaluative infonnation enhances the subjects' 
perfonnance (Loeb & Schmidt, 1963; Wann, Epps, & 
Ferguson, 1974). Other experimenters have reported that 
vigilance perfonnance can be enhanced by financial in
centives (Bevan & Turner, 1965; Sipowicz, Ware, & 
Baker, 1962) or by academic incentives (Halcomb & 
Blackwell, 1969). In addition, Putz (1975) has shown that 
vigilance perfonnance is augmented when subjects know 
they are under surveillance either through having an ex
perimenter with them in the testing room or through closed
circuit TV or one-way window modes of supervision. 

The present experiment addresses an additional motiva
tional variable, choice, or the option to select among 
different opportunities for action. The motivational effects 
of having a sense of choice have been demonstrated in 
a variety of social psychological settings ranging from the 
production and reduction of cognitive dissonance to health 
maintenance (Brehm & Cohen, 1962; Rodin & Langer, 
1977). As far as we know, choice has hitherto not been 
manipulated in a vigilance task. However, an observa
tion by Brickman (1987) led us to believe that it might 
also be an effective motivational factor in this type of task. 
According to Brickman, people often evidence greater 
commitment to difficult than to easy tasks, and hence su
perior perfonnance, but only if they have chosen to under
take such tasks and not if they perceive the tasks to be 
imposed on them. In laboratory vigilance experiments, 
the canons of good experimental design call for subjects 
to be randomly assigned to conditions, and once they agree 
to serve in the experiment, they experience little choice 
over what transpires. In terms of Smith's (1966) analysis, 
that lack of perceived choice may contribute to a rela
tively weak commitment to the experiment and to per
forming as well as possible, especially as time goes on. 
Hence, we asked in this study whether giving subjects the 
illusion of choice would lead to increased commitment 
and persistence in the face of a lengthy, tedious, and in-
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deed stressful task. If so, we should observe in such sub
jects a moderation of the vigilance decrement. This in
vestigation tested that hypothesis. 

METHOD 

Subjects 
Eighty students, 40 men and 40 women, from introductory psychology 

classes at the University of Cincinnati setved as subjects. All of the students 
had nonna! or corrected-to-nonnal vision and participated for course credit. 

Procedure 
A male and a female experimenter each tested half of the subjects, 

who were assigned at random to either a choice or a no-choice condi
tion. The latter received standard instructions about the vigilance task: 

In this experiment, a bar of light will be flashed repetitively on the com
puter screen. Normally, the bar will be flashed for a normal duration. 
You are not required to respond to those flashes. Occasionally, how
ever, flashes of a shorter duration will occur. These shorter flashes are 
referred to as critical signals. Your job will be to detect those signals 
whenever they appear, by pressing the computer spacebar. 

Subjects in the choice condition were told in addition: 

There are two possible tasks in this experiment, either a difficult or 
a relatively easy task. In the difficult task, the critical signals are only 
slightly shorter in duration than the standard bar. In the easy task, the 
critical signals are even shorter than in the difficult task. In other words, 
in the easy task the discrepancy between the standard bar and the criti
cal signals is more pronounced. In behavioral research, subjects are 
not usually permitted to choose the condition they get. However, in 
this experiment, you may choose whether to get the difficult or the easy 
task. So, please tell me, which one do you prefer, difficult or easy? 

In reality, subjects were randomly assigned to a difficulty condition 
regardless of choice. For all subjects, the duration of the standard bar 
(neutral events) was 247.5 msec. In the easy, or high-salience, condi
tion, the duration of critical signals was 125 msec, a reduction of 50% 
from nonna!, whereas in the difficult, or low-salience, condition, the 
critical signal duration was 200 msec, a reduction of only 20% from 
nonna!. Equal numbers of male and female subjects were assigned to 
each of the four orthogonal cells of the design (choice/easy, choicelhard, 
no-choice/easy, no-choice/hard). 

All subjects participated in a 50-min vigil divided into five consecu
tive 100min periods. They monitored the duration of a vertically oriented 
2 x 9-mrn white bar, which appeared against a gray background in the 
center of a video terminal. The luminance of the bar was 21.30 cdlm', 
whereas that of the surround in which it appeared was 0.43 cd/m'. 
Flashes of the bar occurred once every I. 5 sec (event rate = 40 
events/minute) in all experimental conditions. In each condition, to crit
ical signals were presented per period of watch (signal probability = 
.025). Subjects were provided with a 6-min practice session prior to 
the start of the main vigil. 

Subjects were tested individually in I. 95 x I. 90 x I. 88 m Industrial 
Acoustics sound chamber. The video terminal was mounted at eye level 
on a table within the chamber. Ambient illumination inside the chamber 
was 1.29 cdlm'. It was provided by a 4O-W bulb housed in a parabolic 
reflector positioned to diffuse the light evenly, minimizing glare on the 
screen. Fresh air was provided by a fan mounted in the ceiling of the 
chamber. An Apple De microcomputer orchestrated the presentation of 
critical signals and neutral events in all experimental conditions. Responses 
occurring within 1.5 sec after the onset of a critical signal were recorded 
by the computer as correct detections. All other responses were recorded 
as errors of commission, or false alarms. The 1.5-sec cutoff was selected 
on the basis of previous work with this task, which indicated that if sub
jects were to respond to a stimulus event they would do so within that 
intetval (Galinsky, Warm, Dember, Weiler, & Scerbo, 1990). Subjects 
surrendered their watches upon reporting to the laboratory and had no 
knowledge of the length of the vigil other than it would not exceed 2 h. 
Computer control of all aspects of the study afforded an opportunity 
to keep experimenter/subject contact during the vigil to a minimum. 

RESULTS 

Preliminary inspection of the data indicated a gender
related difference in the choice of hard and easy condi
tions. Of the 20 women who were offered a choice, 18 
selected the easy task, whereas the men split 10 and 10 
[Xl (1, corrected for continuity) = 5.83, p < .025]. As 
a result of this finding, gender was included as an ex
perimental factor in all subsequent analyses of the data. 

Percentages of correct detections and false alarms were 
determined for each subject in all experimental conditions. 
Detection probability scores were converted to arcsines 
and tested for statistical significance in a 2 (choice) x 
2 (signal salience) x 2 (gender) x 5 (periods of watch) 
analysis of variance. The results of that analysis revealed 
no significant main effects for choice, salience, or gender 
(p > .05 in each case). However, detection probability 
was found to decline significantly over time [F(4,288) = 
58, p < .001], and there were significant interactions be
tween periods and choice [F(4,288) = 2.77, p < .027] 
and salience and gender [F(I,72) = 4.32, P < .039J. 

The periods x choice interaction is displayed in Fig
ure 1, wherein mean, detection probability scores are plotted 
as a function of time on watch for the choice and no-choice 
conditions. It is evident in the figure that while perfor
mance efficiency declined over time in both conditions, 
the magnitude of the vigilance decrement was considerably 
less among subjects in the choice condition. 

With regard to the salience x gender interaction, tests 
of the simple effects of salience within gender indicated 
that male subjects detected significantly more high-salience 
(M = 70%) than low-salience signals (M = 57%) [F(1, 72) 
= 5.49, p < .025]. In contrast, signal salience had an in
consequential effect upon the frequency of signal detections 
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Figure 1. Percentage of correct detections as a function of periods 
of watch for the choice and no-choice conditions. 



among female subjects (Ms for the high- and low-salience 
conditions = 53% and 57%, respectively, F < 1). 

False alann percentages were also converted to arcsines 
and submitted to a similar analysis of variance as the detec
tion probability scores. The results of that analysis indi
cated that false alarms were significantly more prevalent 
in the low-salience (M = 2.49%) than in the high-salience 
(M = 1.24%) condition [F(l,72) = 5.77, p < .018] and 
that frequency of false alanns declined with time on watch 
(Ms for Periods 1-5 = 3.18%, 1.69%, 1.52%, 1.49%, 
and 1.45%, respectively) [F(4,288) = 7.6, p < .001l 
All of the remaining sources of variance in the analysis 
lacked significance (p > .05 in each case). 

DISCUSSION 

The present study was designed to test the hypothesis that affording 
subjects an opportunity to select the condition in which they were to 
participate would increase their task commitment and attenuate the per
formance decrement that is typically found in vigilance experiments. 
The results clearly supported that hypothesis. The vigilance decrement 
was indeed attenuated in the choice condition as opposed to the non
choice condition. In this regard, it is of interest that a significant choice 
x time interaction was found only in connection with the frequency 
of signal detections; there were no significant effects associated with 
choice in the false alarm scores. From a signal detection theory per
spective (Davies & Parasuraman, 1982), a result of this sort implies 
that the stabilizing effects of the choice variable were perceptual in origin 
and not simply the result of an increased willingness on the part of the 
choice subjects to emit detection responses. It is also of interest that 
the beneficial effect of choice on performance stability was quite robust. 
It occurred even though the opportunity for choice was illusory, since 
subjects were in reality assigned to task conditions at random. Moreover, 
the absence of any significant interactions between choice and gender 
or choice and signal salience indicated that the effect of choice appeared 
equally in the data of the male and female subjects and that it was in
dependent of the degree of signal salience. 

The independence of choice and salience may, at first glance, seem 
to contradict Brickman's (1987) suggestion that the effects of choice 
would be more evident in a difficult as opposed to an easy task. How
ever, the conditions of this study may not have provided a proper forum 
for testing that aspect of Brickman's view. Although the duration dis
parity that differentiated critical signals from neutral events was greater 
in the high- as opposed to the low-salience condition, there is reason 
to believe that the fonner condition was not truly easy in an absolute 
sense. Using a display identical to the high-salience condition of the 
present study, Galinsky (1991) has reported that this condition is as
sociated with several symptoms of fatigue, such as eye strain, neck
ache, backache, and so forth, as a result of the need to continuously 
monitor the video terminal and to remain in a constrained posture while 
doing so. Hence, it is possible that the signal salience conditions em
ployed in the present study both posed rather difficult tasks and that 
they were not sufficiently different to furnish an adequate test of the 
notion that the beneficial effects of choice would be maximized under 
the conditions of a difficult task. 

The results of this study provide additional support for the relation 
between motivation and performance in sustained attention tasks and 
for Smith's (1966) claim that motivational factors play an important role 
in the vigilance decrement. It is worth noting that the motivational tech
niques described earlier that have been used to enhance the quality of 
vigilant behavior, such as nonveridical knowledge of results about per
formance efficiency, financial and course incentives, and subject sur
veillance, focus on extrinsic sources of motivation-that is, sources that 
are independent of the task itself and that are controlled by someone 
other than the subject (Eysenck, 1982). However, as Deci (1975) has 
noted, intrinsic sources of motivation, those inherent in the task itself, 
can contribute to performance efficiency in a variety of situations, and 
this is also the case with regard to vigilance. Dember and his co-workers 
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have shown that vigilance tasks that pose a cognitive challenge and are 
thereby more interesting than the typical vigilance task are character
ized by stable, or even improved, performance over the course of the 
vigil (Dember, Warm, Bowers, & Lanzetta, 1984). The present find
ings confirm and extend the results of Dember et al. by showing that 
intrinsic factors arising from subjects' having a sense of choice can also 
moderate the vigilance decrement. 

The predicted effects of choice in this study were accompanied by two 
unanticipated results, both involving gender. One of these was the finding 
that male subjects were evenly divided in their selection of the hard and 
easy task options, while women subjects selected the easy option by 
a substantial margin. Although we cannot be certain of the determining 
factors in this gender-related effect, we can point to data indicating that 
women tend to be more concerned with work achievement than olen 
(see Halpern, 1986) and that women often have a lower expectancy of 
success than men (see Weiner, 1985). Hence, it is conceivable that factors 
such as these led women in this study to bias their choice toward the con
dition that would provide the greater opportunity for task accomplishment. 

The second unanticipated outcome was the interaction between gender 
and signal salience. The fact that the performance of the males improved 
in the high-salience as opposed to the low-salience condition is not sur
prising, since other studies have also demonstrated a positive relation 
between salience and performance efficiency in sustained attention tasks 
(Warm & Jerison, 1984). What is surprising is the finding that female 
subjects did not profit from increased signal salience. Previous studies 
have generally reported sex differences to be negligible in vigiIance tasks 
(Berch & Kanter, 1984); when such differences do appear, they are likely 
to be associated with spatial but not temporal discriminations, such as 
those required herein (Dittmar, 1989). Clearly, the unusual gender x 
salience interaction merits further study. 
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