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Expertise development in a visual task
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Ludo W. van Meeuwen!?, Halszka Jarodzka?l, Saskia Brand-Gruwel?, Paul A. Kirschner?, Jeano J.P.R. de Bock?, & Jeroen J.G. van Merriénboer!-3

1 Open Universiteit, The Netherlands, 2 Air Traffic Control, The Netherlands, 3 Maastricht University, The Netherlands

Errors in Air Traffic Control (ATC) are a risk to human life hence, air traffic controllers have to make fast and correct decisions. These

decisions are based on complex visualizations of a surrounding area (figure 1). These visualisations are complex because they

involve representations of many moving airplanes including their labels with crucial information (i.e., call sign, speeds, heading,

etc.). Despite of increasing air traffic, live of people must not be at risk, so further understanding the causes for successful air traffic
controllers as well as understanding the difficulties of less experienced air traffic controllers is crucial. Such findings may inform user

interface designers and instructional designers in ATC. Hence, this study examined how experts, intermediates, and novices in ATC

perceive and interpret A
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Method Knowledge Level Spatial Ability Tests Task Difficulty figure 1
Experts (n=10) X Logical Order (Stebner et al, 2009) X 3 x Easy
Intermediates (n=9) Paper Folding (Stebner et al, 2009) 3 x Medium Participants
Novices (n=12) Mental Rotation (Vandenberg et al, 1978) 3 x Difficult 31 individuals
(M = 26.45 years, SD = 6.31; 8 females and 23 males):
" 10 experts
= . (full licensed air traffic controllers);
> v..\rdb“.q, & Qof
ARy - 4 9 intermediates
c g (trainees in the final phase of their on the job
X 9 + © v training);
_ - 12 novices
Performance and Mental Effort Spatial Ability (trainees in the initial phase of the ATC training)
Perceptiual Processes Questionaire (Questionaires)
(eye-tracking) (Paas, 1992)
Results Performance Fixation Duration Artip Mental Effort Transitions
| | 2 004 9.00 Group 800000 Trahsitions
o . — expert — Artip - planes
40,00 [ | — intermediate — planes - planes
novice content - planes
— Aurtip - content
0007 % 3 7.00 6000.00-
E 20,00 _":' * | %: E
E g 5.007 g 4000.007
10,00 S0 g 2
£
00- - I ] ) E 2
| expert intermediste novice ) T —— — 3.007 2000.00-
Time on Task Fixation Duration Content /\:
1.007 0.007 & ~
ananl | - 200 ealsy mec;ium diffgcult expl)ert intermlediate noJice
| * _ Task difficulty Groups
i : * Main effect on expertise level Main effect on expertise level
o g And main effect on task dlfflCUIty And main effect on transition type
Conclusions

Experts...

*and intermediates perform better than novices.
*are faster than intermediates and novices.
*perceive less mental effort than intermediates.

*need fewer transitions between AOIs than intermediates and marginally fewer than novices.

Novices...

*need to look more on Artip (and look sooner on Artip) than intermediates and experts.
Intermediates...

°look more on content than experts.

But: No expertise difference were found in spatial ability.
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