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Overview 
 
Theoretical framework 
When performing a visual task such as reading a book our attention can be drawn 

to the location of an unexpected sound. In such a situation the irrelevant sound 
stream captures our attention and distracts us from our task. The processes 

underlying this phenomenon can be described in terms of crossmodal attention. 
Additionally, visual and auditory events like moving lips and speech can integrate 

into a single coherent event. This process is called multisensory integration. Both 
multisensory integration and crossmodal attention have a large influence on how 

we perceive the world. In these modern times, we are bombarded by audiovisual 

information also in situations in which we cannot afford to be distracted and make 

errors, such as when we are driving a car. In other situations, we may experience a 

considerable benefit when visual and auditory information coincide, such as when 
listening to a talker whose lips we can see. Therefore, it is important to understand 

the processes underlying multisensory integration and crossmodal attention and 

how these affect our performance. 

The literature regarding multisensory integration and crossmodal attention is 

reviewed in chapter 1. The first section of this introduction describes the temporal 
and spatial constraints required for multisensory integration to occur and the 

regions of the brain where it may take place. The studies discussed show that 

depending on the content of audiovisual information, multisensory integration 

occurs at different brain levels. This section is followed by a review of studies that 
specifically look at crossmodal attention between the auditory and visual 

modalities. This topic is addressed by studies described in chapter 2 and chapter 3 

of this thesis.  Attention to a task in one modality can be drawn by information 

coming through another modality and vice versa suggesting that crossmodal 

attention can take place in brain areas that are not specific for the processing of 
either auditory or visual information. Additionally, some studies show the 

involvement of early sensory specific areas. Chapter 1 introduces the idea that 

multisensory integration and crossmodal attention sometimes act independently but 
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at other times interact. This issue is the main focus of the study described in 

chapter 4. To shed light on this issue, different theories regarding the level at which 

multisensory interactions takes place are discussed. The final section of the 

introduction focuses on the question whether audiovisual interactions and 
crossmodal attention in particular are automatic processes and therefore not 

affected by cognitive load. This question is addressed in the studies described in 

chapter 2 and chapter 3. The literature reviewed in chapter 1 shows that when a 

sound distractor is presented concurrently with a visual stimulus it will not draw 

visual attention. Therefore, crossmodal attention is considered not to be a fully 
automatic process.   

 

Auditory capture 
When visual attention is drawn to the location of a sound the processing of a 
successive visual event at that location is sped up, ultimately resulting in a fast 

response. This process is called auditory capture and it represents one form of 

crossmodal attention. In the studies presented in chapter 2 and 3 auditory capture 

was shown by means of a cueing task. In this task participants had to detect a white 

dot that was presented to the left or right side of a central fixation point, slightly 
above or below the horizontal midline. Irrespective of its location, participants had 

to indicate whether this dot appeared above or below the horizontal midline. 

Shortly before the presentation of the dot a sound was presented on either the left 

or right side of the screen. In half the trials, this sound and dot were presented at 

the same side and the other half at opposite sides. During the task participants did 
not know on which side the visual target would appear and were told to ignore the 

auditory cue. Participants were faster in responding to the visual target when a 

sound was presented at the same side and slower when a sound was presented at 

the opposite side. This difference in performance time is called a crossmodal 
cueing effect and is a measure for auditory capture. 

 The question as to whether auditory capture disappears when we know on 

which side this dot is going to appear is described in chapter 2. In this study 

participants performed a task similar to the one described above. However, this 
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time before the sound and target were presented, an arrow was shown in the middle 

of the screen. This arrow validly indicated the side at which the dot would appear. 

Although participants did not know whether the dot would appear above or below 

the horizontal midline they could already focus their visual attention on the correct 
side. In this task participants showed a cueing effect for sounds even though the 

arrow validly indicated the location of the dot. Therefore, we conclude that people 

are not able to suppress auditory capture, even when they know at what location 

relevant visual information will be presented. 

The question whether auditory capture disappears when a visual event is 
presented at the same time as a sound is investigated in chapter 3. Visual events are 

known to capture attention. In this study we tested whether auditory capture would 

survive when a visual and auditory event compete for attentional resources. 

Participants performed a cueing task in which the dot was preceded by both a 
visual and auditory cue. When the two cues were presented at chance level, visual 

as well as auditory capture were observed. However, when the validity of the 

visual cue was increased to 80% only visual capture occurred and no auditory 

capture. We conclude from these results that a competing predictive visual event is 

able to suppress auditory capture. Therefore, auditory capture is not considered to 
be a truly automatic process. This means that we now know that there are ways to 

minimize the distracting effects of sounds. 

 

Multisensory integration 
It has been suggested that benefits of multisensory integration are due to a more 
efficient allocation of spatial attention. Other studies suggested that multisensory 

integration and spatial attention act independently. In chapter 4 we investigated 

whether audiovisual integration can alter the perception of a visual event in 

conditions in which there is no role for spatial attention. We presented a visual 
target at fixation together with a spatially diffuse auditory cue. In the first 

experiment we show by means of a staircase procedure that sound lowers the visual 

contrast detection threshold. In the second experiment participants performed a 

detection task to rule out criterion shifts. The results show an increased sensitivity 
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for the detection of a visual event when this event is accompanied by a sound 

relative to when no sound is present. We conclude that multisensory integration 

can improve the detectability of a visual event independent of spatial attention. 

 
Attentional blink  
An attentional blink occurs when people have to report two target items (e.g., 

words or single characters) presented in rapid succession at the same spatial 

location. People are accurate in reporting the first target (T1) but often fail to report 

the second target (T2) when the second target is presented between 200-500 ms 
after the first one. In chapter 5 experiments are described in which participants 

performed an attentional blink task containing digits as targets and letters as 

distractors within the visual and auditory domain. Prior to the rapid serial visual 

presentation a visual or auditory prime was presented in the form of a digit, which 
was identical to the T2 on 50 percent of the trials. The results not only showed an 

attentional blink but also an overall drop in performance on T2 for the trials on 

which the stream was preceded by an identical prime from the same modality. 

There was no crossmodal priming suggesting that the observed inhibitory priming 

effects are modality specific. These findings are assumed to represent a special 
type of negative priming operating at a low feature level. 
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