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Introduction 
The aim of this study was to examine the visual scan patterns of association football 
assistant referees in offside decision making. Oudejans et al. (2000) first explained errors 
in offside decision making by the optical error hypothesis, i.e. bad positioning of the 
assistant referees in relation to the offside line results in an incorrect viewing angle and, 
hence, incorrect decisions. Baldo et al. (2002) and Helsen et al. (2006), however, 
discussed the flash-lag hypothesis as a relevant explanation of errors in offside 
judgements. A third explanation came from Belda Maruenda (2004) and Sanabria et al. 
(1998). They hypothesized that errors in judging offside were due to the time taken to 
shift gaze from the player passing the ball to the player receiving the ball, implying a 
time delay. In this study, international and national assistant referees were compared for 
response accuracy and visual scan patterns when judging offside situations in computer 
animations and video simulations. 
 
Methods 
Five international and five national assistant referees judged computer animations and 
video simulations of potential offside situations. The visual scan pattern was recorded 
with a Tobii T120 Eye Tracker. Mann-Whitney U-Tests were used to study the 
differences in response accuracy and eye movement data with respect to the expertise 
levels. 
 
Results 
The international assistant referees (78.3% computer animations; 83.5% video 
simulations) judged the potential offside situations significantly better than their national 
counterparts (61.3% computer animations; 74.6% video simulations) (p <0.05). The 
national assistant referees showed also a bias towards flag errors. No significant 
differences were found in the scan patterns (number of fixations and mean fixation 
duration) of both groups. All assistant referees fixated the offside line before, during and 
after the precise moment the pass was given. 
 
Discussion 
The results of this study provide a better understanding on the potential causes of 
incorrect offside decisions. International assistant referees were more accurate when 
judging offside situations. In line with the flash-lag hypothesis as proposed by Baldo et 
al. (2002) and Helsen et al. (2006), the national assistant referees showed a bias towards 
flag errors. However, international and national assistant referees employed the same 
visual scan patterns and showed no shift of gaze. Probably the international assistant 
referees found a better way to deal with the flash-lag effect. 
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