“Are squirrels as fluffy as they look?” A study of the emergence

and relevance of mind wandering in cockpit applications
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Aim of this research

Piloting an aircraft during long-haul flights requires pilots to remain vigilant over extended
periods of time. Performing such tasks can induce mind wandering. Mind wandering s
defined as the emergence of thoughts that are unrelated to the task'. This includes stimulus-
independent thoughts and unintentional drifting from task-related thoughts?, such as
thinking about squirrels instead of monitoring one’s primary flight display. The resulting loss
of attention3 has implications for aviation safety. Nevertheless, this concept has not been
studied much in aviation research. «

In the present study, we assessed the emergence of mind wandering during a piloting task
with low but constant cognitive demand over the course of 90 minutes. This analysis is part of
a larger study on mental fatigue in the cockpit.

The experiment

N = 31 students without prior flying
experience, aged 19 to 33 years
(M=24.1,SD = 3.4).

The results

Mind wandering increased significantly
with increasing time on task, from 11%
(SE = 3) in block 1 to 29% (SE = 4) In

block 16, F4.68, 140.47) = 12.40,
p < .001, n% = .29, see Fig. 3. This
90-minute simulated flight task: 16 increase had a strong linear trend,
blocks of an adapted auditory 1-back task A1, 30) = 33.80, p < .001, n?, = .53.
(changing the course of the aircraft in
accordance with the 1-back) and a
monitoring  task  (monitoring  and o, g wandering
correcting the altitude of the aircraft). All 100
other functions were controlled by the “°
autopilot. The flight simulator is depicted jg
In Fig. 1. 50
50
40
Mind wandering assessment: >0 D — S o
subjective rating after each block, on a fg T
sliding scale from O to 100 with the verbal ,
anchors “attention completely on the 12 3 456 7 8 91011121314 15 16 20K

task” to “attention completely away from
the task” (anchors in German), see Fig. 2.
The direction of the scale was balanced
between participants.

Figure 3. Mind wandering across blocks (M, SE).

Bonferroni-Holm corrected post-hoc
t-tests for the blocks 1, 4, 8, 12 and 16
(le. start, Ya, %2, 34 and end of the
experiment) revealed significant
differences for all comparisons except for
block 8 vs. 12, and block 12 vs. 16, all
ps < .014.

Moreover, the number of participants
who reported = 25% mind wandering
increased from 13% (n = 4) to 52%
(n = 16) of the sample.

*Worauf richtete sich deine Aufmerksamkeit wahrend des
letzten Blocks?

voll auf die Aufgaben nicht auf die Aufgaben

Figure 2. Mind wandering scale used in the experiment, built in
LimeSurvey.
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Figure 1. The DLR flight simulator used for the
experiment, configured as an Airbus A320 cockpit.
Photo: DLR.

Discussion and implications

Mind wandering increased constantly
during the simulated flight. At the end of
the experiment, participants indicated that
approx. one third of their attention drifted
away from the task. Moreover, the
number of participants who mind
wandered 25% of their time quadrupled
towards the end of the experiment. This
means that the participants spent a
substantial part of the time not focusing
on the task. Considering the strong linear
trend, it would be interesting to see if
mind wandering increases even further
with longer experiments. q¢

Our results indicate that mind
wandering indeed plays an important role
for pilots when executing tasks that
require continuous iInformation
processing, memory retention and manual
input. These findings also imply that mind
wandering will likely play an even bigger
role with increasing levels of automation
as the role of the pilots change from
actors to mostly passive observers who
monitor and supervise the systems in the
unlikely event of automation failures. In
ight of these considerations, mind
wandering should be researched further.

" Gouraud, J., Delorme, A., & Berberian, B. (2017). Autopilot, mind wandering, and the out of the loop performance problem. Frontiers in Neuroscience, 11, 541. https://doi.org/10.3389/fnins.2017.00541
2 Seli, P, Kane, M. J., Smallwood, J., Schacter, D. L., Maillet, D., Schooler, J. W., & Smilek, D. (2018). Mind-wandering as a natural kind: A family-resemblances view. Trends in Cognitive Sciences, 22(6),

479-490. https://doi.org/10.1016/}.tics.2018.03.010

3Mooneyham, B. W., & Schooler, J. W. (2013). The costs and benefits of mind-wandering: A review. Canadian Journal of Experimental Psychology, 67(1), 11-18. https://doi.org/10.1037/a0031569
4Hamann, A., & Carstengerdes, N. (2023). Assessing the development of mental fatigue during simulated flights with concurrent EEG-fNIRS measurement. Scientific Reports, 13(1), 4738.

https:/doi.org/10.1038/s41598-023-31264-w

‘ Squirrel cliparts taken from Freepik. \
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