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  A partial report experiment with irrelevant color singletons was made in order to 
investigate the relation between bottom-up signals and voluntary control when 
processing visual information. Subjects reported letters from a circular array of letters 
and digits. Exposure duration was varied, and each display was masked. Sometimes, the 
background color of one of the characters in a display was unique. The attentional 
weights of the characters were estimated by the TVA model (Bundesen, 1990). Weights 
of letters (targets) were higher than weights of digits (distractors), and weights of both 
letters and digits varied across spatial locations. As expected, the weights of color 
singleton letters and digits were higher than the weights of otherwise similar non-
singletons. Furthermore, the weight of a color singleton was approximately a linear 
function of the weight of the corresponding non-singleton. 

 
 

INTRODUCTION 
 
  The way visual information is selected has generated considerable debate over the years. 
Results from the vast body of research making use of the additional singleton 
paradigm (Theeuwes, 1991) are often taken as evidence of strict stimulus-driven selection in 
the initial stages of visual information processing. However, data from other types of visual 
search paradigms do not support exclusive reliance on bottom-up signals, and it has been 
suggested that irrelevant singletons do not capture attention in feature detection tasks that do 
not allow for singleton search mode (Bacon & Egeth, 1994) unless the singletons share 
defining features of the targets (Folk, Remington & Johnston, 1992). After decades of 
research, it still remains unclear whether (and to what extent) a salient singleton captures 
attention when the singleton is of no relevance to the task at hand. 
 

 
THEORETICAL FRAMEWORK 

 
  The Theory of Visual Attention (TVA) (Bundesen,1990) presents a useful framework when 
investigating allocation of attention. The theory describes in detail how object categorizations 
race towards the visual short-term memory. The speed of encoding the individual object 
depends on the sensory evidence that an element indeed belongs to the given category (the 
eta component), the bias towards using the category (the beta component) and the ratio 
between the weight ascribed to the given object divided by the total sum of weights ascribed 
to all the objects in the display. By varying the number of the different types of elements in 
each display, and fitting behavioral data to the model (Kyllingsbaek, 2006), the attentional 
weights for the different types of objects can be estimated. Thus this framework presents a 
powerful tool to analyze whether the presence of an irrelevant singleton color produces 
changes in the attentional weights. 



EXPERIMENT 
 
  An irrelevant color singleton was introduced in a classic alphanumeric partial report 
experiment with six targets in each display, a varying number of distractors, and poststimulus 
masks. Subjects reported as many letters from each display as possible, and had unlimited 
response time. The probability that an element was a target rather than a distractor was kept 
constant across singleton and non-singleton elements. Via an initial calibration experiment it 
was ensured that the visibility of the characters was the same for color singletons as for non-
singletons. 
 
 

RESULTS OUTLINE 
 
  The data showed no effect of the presence of a singleton on the mean number of reported 
targets. However, when analyzing the probability of reporting a given target from the display, 
a clear effect of target type (singleton versus non-singleton) was apparent: Color-singleton 
targets were more frequently reported than non-singletons. Estimated by the TVA model 
(Bundesen, 1990), attentional weights of letters (targets) were higher than weights of digits 
(distractors), and weights of both letters and digits varied strongly across spatial locations. As 
expected, the weights of color singleton letters and digits were higher than the weights of 
otherwise similar non-singletons. Furthermore, the weight of a color singleton was 
approximately a linear function of the weight of the corresponding non-singleton. 
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