
ABSTRACT 
In the field of sports, researchers often distinguish between an internal focus and an external focus of attention. An exter-
nal focus is when the person concentrates on the distal effects of a movement and appears to be advantageous for motor 
performance. This is in contrast to an internal focus which occurs when the person focuses on the feeling of a movement. 
Further, an external focus is associated with a higher heart rate compared to an internal focus. The aim of this paper is 
to transfer the external-internal focus concept to aviation. In a flight simulator study with 18 participants with generic si-
mulator experience, landing performance and cardiac activity were analysed in relation to attentional focus. It was found 
that an external focus results in better landing performance and that heart rate significantly increases a few seconds be-
fore touchdown. During the phase of approach an internal focus should be avoided as far as possible. In further studies, 
attention models for pilots including the aspect of time (when to focus) could be developed.
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could be extended to playing a music instrument in 
front of an audience (Wulf & Lewthwaite, 2009). With 
regard cardiac activity, an external focus is associated 
with a lower heart rate compared to an internal focus 
(Lacey, 1967). An internal focus giving attention pri-
marily to internal thoughts or feelings may not only be 
inefficient but also dangerous during activities such as 
driving a car or steering an aircraft. For pilots, this may 
be especially the case during landing and low-level 
flight. These two skills rely heavily on visual proces-
sing, as the crew have to fly very close to the ground. 
Crashes during final approach and landing account for 
36 percent of all fatal accidents and onboard fatalities 
in commercial aviation (Boeing Corporation, 2011). 
Thus, to improve flight safety it is important to pay at-
tention to the visual processing skills of pilots during 
the final approach and landing (Gibb, Gray & Scharff, 
2010).

Finally, performance and attention are very sen-
sitive to physical stressors (e.g. noise) or occupational 
stressors (e.g. time pressure). Noise, for instance, has 
been found to lead to an increase in arousal, higher 
selectivity of attention, a decrease of accuracy, and 

1	 Introduction

Attention plays an important role in human perfor-
mance (Munzert & Maurer, 2007). For instance, indi-
viduals often have to manage several tasks simultane-
ously or focus their attention to a special part of a task. 
Thus, performance depends on many factors including 
the ability to manage attentional resources successful-
ly (Norman & Bobrow, 1975; Wickens, 1992).

In recent years, many studies have been publis-
hed indicating that directing a person’s attention to 
body movements respectively to the self (internal fo-
cus) hampers motor performance (e.g. Bell & Hardy, 
2009; Wulf & Lewthwaite, 2009). In contrast, a focus 
on the effect of a movement (external focus) has been 
shown to facilitate motor performance in sports. The 
advantages of an external focus were observed for 
sports related activities such as running (Schucker et 
al., 2009), golf (Bell & Hardy, 2009), skiing in a simu-
lator (Wulf, Höß & Prinz, 1998), soccer, and volleyball 
(Wulf, McConnel, Gärtner & Schwarz, 2002). Further-
more, an external focus seems advantageous for ba-
lance tasks (Wulf, McNevin & Shea, 2001). This finding 


