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Following the practice sessions, subjects completed a nine-point subjective rating scale
to describe their present feelings of attentiveness, tiredness, strain, boredom, and irritation.
The final set of task instructions explained that the conflict alert alarm was essentially the
same as that used in contemporary ATC systems to warn controllers of possible conflict sit-
uations, and that in this particular experiment the alarm would go off whenever the com-
puter determined that they had failed to detect a possible conflict in the minimal allowable
time. Subjects were told that completing the experiment without the alarm occurring more
than once would earn them a $16 bonus. Each time the alarm occurred after that, however,
would halve the remaining bonus until, with 5 or more alarms, no bonus would remain. It
was emphasized that, while the bonus was dependent only on the speed with which they
were able to detect possible conflict situations between controlled aircraft, it was important
that they continued to maintain constant scanning for VFR intruders and for altitude mal-
function events. Subjects assigned to the high taskload condition had only 26 s to detect a
possible conflict situation before the alarm would occur; subjects in the low taskload condi-
tion had 90 s to detect possible conflicts before the alarm was triggered. (The 26 s value cor-
responded to the mean detection time, as obtained from several of our previous studies, for
this type of event.)

In order to add a greater element of realism to the task, a tape recording of background
noises recorded in actual air traffic control radar rooms was played continuously during the
2-h task session. Sound level of this noise at the subject's head location was 62 dbA.

At the completion of the 2-h task period, subjects were administered a second version
of the rating scale that contained additional items relating to perceived task difficulty and
the amount of effort required to maintain task concentration. This was followed by a
thorough debriefing concerning the purposes of the experiment.

RESULTS

Detection Times for Secondary Targets

Initial examination of the response data for the four secondary target conditions re-
vealed that subjects failed to detect nonflashing/noncolored targets most frequently, with
nonflashing/colored targets showing the next highest failure rate. (For purposes of this
paper, "noncolor” refers to targets having the same color as the green background clutter,
while "color” refers to the red targets.) Further, in both cases, poorest detection appeared to
occur under the high primary taskload condition. Table 2 shows miss rates (targets not de-
tected within the 90-s stimulus duration period) for the various conditions.

Because missed events occurred so infrequently, it seemed desirable to combine them in
some way with measures of detection latency in order to arrive at a composite measure that
would more adequately reflect the totality of detection performance. Assuming that subjects
were engaged in monitoring the display during times when events were missed, it is to be
expected that each event would eventually have been detected within some period of time in
excess of the 90-s stimulus duration period. In order to verify this assumption, videotape
recordings of visual behavior during the session were examined, specifically with regard to
visual activity during times when a triangle target was not detected. This analysis revealed
that all missed events occurred during periods in which subjects had their eyes open and
were actively scanning the display. Each missed event, then, was arbitrarily assigned a
value of 90 s and averaged in with detection latencies in order to yield a single overall mea-
sure of detection performance. The values thus obtained under conditions of high and low
primary taskload are shown in Figure 2. Only two triangle events occurred during each half-
hour period; therefore, to provide more stable measures of detection performance, the data
were plotted, and subsequent analyses conducted on the combined data for first and second
performance hours.
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Figure 5. Mean detection times across 30-min periods for altitude malfunction events under
both taskload conditions. Also shown in this figure are the frequencies with which detection
times for conflict/no conflict events equaled or exceeded 26 s under the two taskload
conditions.

Subjective Data

Although manipulation of primary taskload exerted no significant effect on measures
of primary task performance, this was not the case with most of the subjective measures
that were obtained. These data are shown in Table 3.

As Indicated in the table, both groups experienced a significant decline in
attentiveness, accompanied by significant increases in tiredness, boredom, irritation, and
effort from beginning to end of the monitoring session. However, in addition to these main
effects, there were significant interactions of period with (a) attentiveness (F(1/62)=6.83,
p<.01), (b) boredom (F(1/62)=3.91, p=.05), (c) irritation (F(1/62)=5.71, p<.01), (d) effort
(F(1/62)=4.34, p<.05), and (e) difficulty (F(1/62)=6.78, p<.01). Interpretation of these
interactions is clearly revealed by examining the data of Table 3. Relative to low taskload,
high taskload was assoclated with a greater decrease in attentiveness along with a greater
increase in boredom, irritation, effort, and difficulty.


















