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Abstract: This paper defends a theory of diffuse attention and distinguishes it from focal attention. 
My view is motivated by evidence from psychology and neuroscience, which suggests that we can 
deploy visual selective attention in at least two ways: by focusing on a small number of items, or 
by diffusing attention over a group of items taken as a whole. I argue that diffuse attention is 
selective and can be object-based. It enables a subject to select an object to guide behavior, albeit 
in a different way than focusing does. 
 

 

1. INTRODUCTION 

Suppose that you are looking at a painting hanging in an art gallery. One way that you might attend 

to the painting is by focusing on various elements of the painting and scrutinizing them one at a 

time. Another way is by distributing or diffusing your attention to encompass the entire painting. 

Diffusing attention enables you to better assess holistic properties of the painting, such as the 

balance of light and dark or the color scheme, whereas focusing on a particular element may aid 

you in discriminating fine-grained details, like brushwork. On the view that I defend in this paper, 

focusing and diffusing attention are two ways of selecting an object for guiding thought and action, 

which allow you to access different types of properties of the object.  

 Although attention has been widely studied in psychology, research has centered almost 

exclusively on focal attention, and less on attention beyond the focus. Yet there is reason to think 

that attention is sometimes non-focal in the way suggested by my painting example. For example, 

psychologist Anne Treisman (2006) suggests that subjects can deploy attention in either a focused 
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or distributed way depending on the type of task that they need to perform. Distributing attention 

allows a subject to access a group of items all at once, which enables them to perform different 

types of tasks than focally selecting the same items. In the philosophical literature, some 

researchers have suggested that diffuse attention can explain why we seem to experience more 

than just the focus of attention. The idea is that objects that are focally attended form the 

foreground of conscious experience, while objects that are diffusely attended constitute the 

conscious background (see DeBrigard & Prinz, 2010; Prinz, 2012; Cohen & Dennett, 2011). 

Philosophers in the Phenomenological tradition have also theorized about the structure of 

consciousness, providing descriptions that suggest some degree of awareness of objects beyond 

the focus (Gurwitsch, 1964, 1966; Arvidson, 2006; James, 1890). These and other examples 

demonstrate the need to take a deeper look at the relationship between attention and focus.  

 This paper is the first attempt to give an empirically-motivated account of diffuse attention 

in the philosophical literature. To date, philosophers have primarily discussed diffuse attention in 

the context of the recent debate over whether attention is necessary for consciousness. In that 

literature, there is close to a consensus that in order for attention to provide a plausible correlate 

for conscious experience, we must expand the concept of attention to include diffuse attention. For 

example, DeBrigard and Prinz (2010) write: “In some cases attention is focal, as when we track 

an object, and in other cases, it is diffuse, as when we monitor our surrounding” (p. 252). Likewise, 

Dennett and Cohen write: 

 

The world beyond focal attention is not in darkness because when attention is not 

entirely engaged by a primary task, and it is unclear if attention can ever be entirely 

engaged using psychophysical techniques, excess attentional resources are 
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automatically deployed elsewhere. Thus, certain items are processed through focal 

attention, whereas others are processed via distributed attention. (Dennett & Cohen, 

2011, p. 360). 

 

Aside from these brief quotes, not much has been said about diffuse attention in the 

philosophical literature. But without saying more about the empirical evidence, the appeal to 

diffuse attention to explain non-focal consciousness is insufficiently motivated. That is to say, 

when confronted with evidence for consciousness without attention, a theorist shouldn't invent 

a new way of attending to explain that evidence away. Absent independent motivation for the 

existence of diffuse attention, the simpler explanation is perhaps just that there is consciousness 

in the absence of attention. This paper addresses that gap in the literature by providing evidence 

that attention can be diffuse, as suggested in the quotes above. 

 Another reason that more needs to be said about diffuse attention is that the concept has its 

roots in the spotlight metaphor of attention, which many psychologists now reject. According to 

the spotlight metaphor, selection is location-based, and attention spreads from a focal object to 

objects located nearby (Posner & Peterson, 1990). The spotlight metaphor suggests a view of 

diffuse attention as a lesser degree of attention that surrounds the focus, much as a halo of light 

surrounds the central point in a spotlight. The trouble with this view is that the spotlight metaphor 

is outdated, since subsequent research has shown that not all selection is location-based. 

Psychologists typically distinguish among different types of attention to objects, features, and 

spatial regions, and the spotlight model does not provide a good metaphor for understanding 

attention to objects and features (see Scholl 2001 and Chen 2012 for a review). It remains to be 

seen whether a theory of diffuse attention can be articulated independent of the spotlight metaphor. 
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 Although the focus of this paper is to develop an updated theory of diffuse attention, I 

will end this section by briefly pointing to a few possible implications of diffuse attention for 

theories of attention more generally. One type of theory sees attention as arising from 

processing-capacity limitations. For instance, on the “bottleneck” theory of attention (Pashler, 

1994), competing processes enter a structural bottleneck one at a time, leading to delays or 

mistakes if multiple competing processes need to be performed at once. But if attention is often 

diffuse as well as focal, then performing multiple processes may turn out to be the norm, not 

the exception. For this reason, it’s not obvious how a bottleneck theory could accommodate 

diffuse attention. Diffuse attention could also prove problematic for Mole’s (2011) view that 

attention is cognitive unison. Mole argues that an action is performed attentively when all of 

the relevant cognitive resources are directed toward that action, and not towards another. But if 

a subject can attend diffusely and focally at the same time, then this condition may not be met 

for many cases of attentive action. Even in paradigmatic cases of focal attention, some resources 

may be directed to a diffusely attentive activity in addition to the focally attentive one.  

On the other hand, some philosophical theories of attention may turn out be compatible 

with diffuse attention, despite an apparent tension. For example, Wu has argued for a theory on 

which attention is selection for action: a subject attends to x if and only if she selects x for action 

(Wu, 2011, 2014, Chapter 3). Diffuse attention is inconsistent with this view if we assume that 

“diffuse” means “non-selective.” As I will argue, however, the best way to understand diffuse 

attention is as a way of selecting an object, and so my view may be consistent with Wu’s 

proposal. These examples show that a theory of diffuse attention will have broad implications 

for understanding the role of attention in action, thought, and consciousness. 
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2. ATTENTION, SELECTION, AND COGNITIVE ACCESS 

 

On the view that I will defend, 'attention' is defined in terms of selection. Attending to an object 

enables a subject to track, think about, and remember that object, as well as to describe it to other 

people. Using the terminology of cognitive science, when a subject attends to an object, she selects 

it for access to short-term working memory and the mechanisms of verbal report, or cognitive 

access for short (Lamme, 2004). One central claim of my paper is that both focal and diffuse 

attention can be deployed to select an object for cognitive access. Recall the painting example, in 

which a viewer can either attend to the painting as a whole or focus on a particular element. On 

my view, what distinguishes focal from diffuse attention is whether the same stimulus (in this case, 

the painting) is selected as a local object or a global object. For instance, imagine that you are in a 

gallery deciding which painting to buy, and you focally select your favorite painting. This would 

involve treating the painting as a local object by representing and binding local properties to it, 

such as color or location. In contrast, if you want to appreciate the overall configuration of the 

painting, you may select it as a global object, which allows you to more quickly and accurately 

access global features like overall shape or illumination, at the expense of local detail.1 (I will say 

more about this distinction between global and local objects in Section 3).  

 The painting example is intended to illustrate roughly what I mean when I talk about diffuse 

selection. But the idea that diffuse attention is selective is controversial. In the philosophical 

literature, diffuse attention has been used to explain experiences that seemingly do not involve 

selection, because they are difficult for subjects to remember or report (e.g. Prinz, 2012). One way 

 
1 I am grateful to an anonymous reviewer for this version of the painting example.  



 

  6 

that philosophers have attempted to understand such experiences is  by distinguishing cognitive 

access from cognitive accessibility. Roughly, the idea is that while the number of objects that are 

selected by attention is highly limited, a greater number of objects are poised for access, and thus 

should be considered accessible. This distinction is found in Block (2007) who distinguishes 

narrow and broad selection of an object: he claims that objects that are not narrowly selected for 

cognitive access may nonetheless be broadly selected, and therefore accessible to mechanisms of 

working memory and verbal report. Prinz (2012) further develops the notion of accessibility, 

suggesting that a representation is accessible when it has undergone “a change in information 

processing that makes the difference between being a candidate for working-memory encoding 

and not” (Prinz, 2012, p. 105). The distinction between access and accessibility has been used to 

explain conscious perception beyond the focus of attention. For example, on Prinz’s view, the 

cognitive basis of conscious experience includes the larger set of objects that are merely accessible, 

in addition to objects that are in fact accessed.  

 In the next section, I present empirical evidence in support of an enriched account of the 

relationship between access, attention, and consciousness, which suggests that the view above is 

incomplete. As I will show, distributing attention enables a different kind of access to objects than 

focusing does. That is, there is evidence for cognitive access — not mere accessibility — beyond 

the focus. 

 

 

3. EVIDENCE FOR DIFFUSE ATTENTION 
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Some of the strongest support for diffuse attention is summarized in Treisman (2006), who has 

argued for a “distributed” or “global” mode of attention in addition to a focal mode. On Treisman’s 

view, a subject chooses whether to deploy focal or distributed attention depending on the type of 

task that she needs to perform. I will summarize the evidence in support of the claim that there is 

a distributed mode of attention, and suggest that this evidence motivates a particular account of 

object-based attention, which I call the global/local view. On the global/local view, attention is 

diffuse when we attend to a global object, and focal when we attend to a local object. My examples 

will center on visual attention, because this is where most of the research has been done. Roughly 

and briefly, a local object is an individual item with bound features such as color, shape, 

orientation, and location. In contrast, a global object is a group of items characterized by global 

properties such as overall configuration, illumination, mean size, average orientation, and gist.  

 Treisman’s model of focal and distributed attention is a good starting point for 

understanding the global/local view of attention that I defend in this paper, though I will take issue 

with some of the details of her model (see Section 4). On the model that Treisman proposes, 

attention has a window that can vary in size from narrow to wide. When a subject deploys focal 

attention, objects that fall within the window are selected for privileged cognitive processing, with 

properties like color, shape, or location bound to individual items (see Figure 1). Focal attention 

typically involves a narrow window, whereas distributed attention involves a wide window that 

can encompass multiple items (see Figure 2). When a subject deploys distributed attention, local 

properties are not bound to individual items, and as a result subjects report seeing 
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A Sketch of a Model of Focal Attention 
 
 

 
 
FIGURE 1: This figure depicts Treisman’s model of focal attention. Focal attention is understood 

as having a small spatial window, within which properties are bound to each individual or local 
item (Treisman 2006). 
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A Sketch of a Model of Distributed Attention 
 

 
 
 
FIGURE 2: This figure depicts Treisman’s model of global or “distributed” attention. In this case 
attention is distributed over three objects. Unlike the window of focal attention, items that fall 
within the window of this kind of attention don’t result in local binding. But I will suggest that the 
global object involves more than just a collection of local properties, as visualized here. It also 
includes pooled or statistical features, like the average size of the figures, and global properties 
such as their overall configuration or illumination (Treisman 2006). 
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illusory conjunctions. For example, a subject might say that she saw a red star and a blue square 

when she was actually shown a blue star and a red square. But, as I will show in the following 

sections, a global object representation is more than a jumble of local properties. Instead, the 

evidence shows that distributed attention enables subjects to bind global properties to the group 

taken as a whole, such as their configuration or mean size. As I will argue, attending in a distributed 

way doesn’t just widen the window of selection. It also enables the subject to select items in a 

different way: collectively as a global object, rather than individually as local objects. 

 Following DeBrigard and Prinz (2010), I will call the phenomenon explored here ‘diffuse 

attention.’ What justifies posting this new type of attention? One standard way of distinguishing 

types of attention in the psychological literature is by the type of object selected and the neural 

mechanism of selection. For example, psychologists distinguish among different types of attention 

to objects, features, and spatial regions, and each of these types of attention recruits distinct (though 

sometimes overlapping) neural mechanisms in the brain. In the following sections, I will aim to 

show that diffuse and focal attention select different types of objects (global and local) and recruit 

different neural mechanisms, and this is what justifies my calling them distinct types of attention.  

In distinguishing global and local objects of attention, I mean that there is a psychological 

difference between them. My claim is that one and the same stimulus could be treated as a global 

or a local object, just as one and the same stimulus could be treated as an object or as a feature. 

The difference concerns how a stimulus is represented in vision, which is often a function of the 

task or activity that the subject is trying to perform. Consider an example. The same blue circle 

could be treated as a local object (if your task is to track it visually), or as a feature (if you are 

asked to attend to all of the blue things in an array). Over the next few subsections, I will aim to 
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show that just as the same stimulus could be treated as an object or a feature, so too it could be 

treated as a global or a local object.  

 The idea that attention can be diffuse is controversial, and establishing that there is a need 

for a theory of diffuse attention requires an interdisciplinary approach. No single body of evidence 

entails that there is attention beyond the focus. My argument thus relies on showing that a 

confluence of evidence from cognitive psychology and neuroscience supports the global/local 

view of attention. Specifically, we have psychological evidence that objects beyond the focus are 

accessed for performing tasks (Sections 3.1-3.3), and neurobehavioral evidence for a distinct 

mechanism of non-focal selection (Section 3.4). This pattern of evidence would be surprising if 

attention were limited to the focus. All other things being equal, a view on which attention can be 

diffuse as well as focal provides a better explanation of the current evidence than one that appeals 

to focus alone. 

 

3.1 Global shape and illumination 

To introduce the difference between local and global objects, consider a case involving the 

detection of “global features” such as the overall shape of a figure (Navon, 1977, p. 381; see Figure 

3). While you focus attention on a local character, such as an S in this figure, you are 

simultaneously aware of the global character of which it is a part—an H. You could describe some 

properties of the global character, like its shape, or estimate the number of S’s it comprises. You 

could also shift attention from the local S to the global H. Using figures like this one, which 

combine global and local elements, Navon (1977) investigated shape perception for briefly 

presented stimuli. He found that subjects rapidly detected global characters, and that perception of 

a global character actually preceded perception of local character. The study involved an auditory 
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detection task combined with the visual task described above. Specifically, Navon found that the 

“global visual pattern” (but not the local pattern) interfered with performance on the simultaneous 

auditory detection task. For example, when presented visually with Figure 3, a subject might 

mistakenly say that they heard an H (the global character) when they actually heard another letter, 

such as S or O. But local character did not interfere with the auditory task. 

 

FIGURE 3: A stimulus from Navon’s (1977) study that illustrates the distinction between global 
and local shape. In this figure, the global shape, an H, is a different letter from the local parts, S’s. 
Since Navon was interested in assessing the information available when a subject selects the global 
shape, he presented subjects with degraded figures for just a brief period of time (80 ms). He 
hypothesized that under such conditions, subjects would perceive global shape, but not local shape. 
This prediction was supported by his finding that global (but not local) shape interfered with a 
concurrent task.  
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Navon interpreted his results as demonstrating “global precedence in a diffuse attention situation” 

(p. 358), where “diffuse attention” is understood as parallel selection of stimulus elements (see 

also Jonides, 1980, 1983). In other words, Navon thought that subjects in his experiment selected 

all of the items in an array collectively, rather than serially attending to each item in turn. At the 

end of Section 3.2 I will argue that parallel selection is not the best way to explain this and other 

evidence for diffuse attention. But in this section I will focus on explaining why Navon and his 

contemporaries thought that their research supported parallel selection. Navon reasoned that 

subjects could not direct focal attention to each of the items because the figure was flashed so 

briefly on the screen (80 milliseconds). Shifting focal attention takes time, and it is implausible 

that subjects focused on each item during this brief presentation. Yet in spite of this limit on focal 

attention, there is reason to think that subjects detected the group of items, since global character 

interfered with their performance of a simultaneous task. This implies that they were able to select 

all of the items collectively and identify global properties of the group, like its shape. Navon 

posited that subjects deploy attention to the group of items, selecting all of them at once, rather 

than focusing attention on each item in turn. Using similar reasoning, Enns and Rensink (1996) 

showed that diffuse attention enables better detection of “global illumination” of elements in a 

figure than serial selection (Enns & Rensink, 1996). For example, subjects in a diffuse attention 

condition were better able to detect an object in an array that was lit from an odd direction or 

placed in a strange orientation than those who focused on each local item in sequence.  

 These studies suggest that selecting items as a group aids in the performance of certain 

tasks, such as those that depend on overall configuration, but not others, such as those that require 

specific details of local parts. It is then a further question how to explain this pattern of findings, 

and whether parallel selection provides the best explanation of this and other evidence gathered in 
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the intervening decades. Although I will take issue with the interpretation in terms of parallel 

selection in Section 3.2, the studies summarized in this section are often interpreted to show that 

subjects can attend to a group of items collectively, and that this puts them in a position to perform 

some tasks (like rapid detection of global pattern) but not others (such as the detection of local 

pattern). As Navon suggests, when presented with many items in a visual array, it is often the case 

that “a rough idea about the general structure is more valuable than a few isolated details” (1977, 

p. 356). That is, subjects often benefit from accessing global properties like overall shape and 

illumination, even at the expense of information about local parts.  

 Before turning to the next body of evidence that supports this view, I want to address an 

objection to my interpretation of the research on global shape and illumination. While the standard 

interpretation is that global shape perception involves diffuse rather than focal attention, there is 

another possible interpretation of this evidence. On this alternative, subjects in the “diffuse” 

condition of Navon’s experiment attend focally to the global character, by shifting attention from 

a small object to a larger one. For example, in Figure 3, a subject could focally attend to the larger 

H or to a smaller S. The worry is that we can explain the results of studies on global pattern and 

illumination by pointing to the size of the object that is focally selected, without positing a new 

mode of attention. To address this concern, Navon (1977) replicated his findings for diffuse 

attention using a small stimulus, which was the same size as a local part in the original experiment 

(see Navon, 1977, pp. 379–80). He suggests that this shows that global processing, and not the 

size of the stimulus, is responsible for the rapid selection of a global pattern. Moreover, there is 

evidence for diffuse attention that does not depend on the size of the stimulus, which I will 

summarize in the next sections. Taken together, the evidence suggests that the distinction between 
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diffuse and focal attention is not necessarily tied to the size of the stimulus, even though some of 

the clearest examples of global and local selection do involve stimuli of different sizes. 

 

3.2 Statistical properties 

In early work on the perception of statistical properties, Ariely (2001) discovered evidence for a 

“qualitatively different” type of visual representation for perceiving sets as opposed to individuals 

within that set. He proposed that this visual representation carried information about statistical 

properties (such as mean size), but not local properties (such as the size of an individual item). 

While his 2001 study included just two subjects, it nonetheless revealed a surprising pattern of 

results. Subjects were able to accurately identify the mean size of a set, but could not identify any 

individuals from the set. As Ariely writes, “If the 2 observers did not have accurate information 

about the individual items in the set, how is it that they had accurate information about the set?” 

(p. 160). Ariely’s proposed answer is that subjects represent the set differently than they represent 

individual items. When perceiving the set, they attribute statistical properties to the group taken as 

a whole, and do not represent each of the local elements. 

 Chong and Treisman (2003) replicated this finding in a larger study and suggested that set 

perception is best understood in terms of “distributed attention” to the items collectively, rather 

than focal attention to each individual in the set (p. 401). Consistent with Navon (1977) and Enns 

and Rensink (1996), they understood “distributed attention” as parallel selection of the items, 

rather than serial selection of each item in turn. Chong and Treisman reasoned as follows. If 

subjects were computing the mean by focally attending to each individual, they would make more 

errors as the duration of stimulus presentation decreased or the number of items increased. But the 

error rate did not increase at shorter exposures or with more items. So this suggests that subjects 



 

  16 

were not using focal attention to calculate the mean. Instead, Treisman (2006) suggests that when 

a subject “distributes” attention to the group of items, she detects statistical properties, albeit at the 

cost of information about individual items.2  

 In addition to mean size, there is evidence that distributing attention enables detection of 

an array of statistical properties such as average motion, orientation, texture, magnitude, and 

location (see Treisman, 2006 for a review). For example, research on numerosity has demonstrated 

that there are distinct cognitive mechanisms for counting versus estimating the number of items in 

an array. While focal attention is required to count individual items, subjects can select items 

collectively to better estimate quantities and compare groups, such as judging which group 

contains more items (Chong & Evans, 2011). One reason that counting items in an array requires 

focal attention is that it typically depends on seeing items at a specific location. If items aren’t 

located at a particular place, subjects will struggle to keep track of which items have already been 

counted (Tuholski et al., 2001). It is surprising to think that we can perceive a group of items 

without perceiving the location of each item, but that is precisely what research suggests. A subject 

can perceive an estimation of location — the center or “centroid” of a group of items — without 

perceiving the precise location of any item in the group (Alvarez & Oliva, 2008). 

 The studies surveyed in this section support Ariely’s (2001) claim that perceiving a set 

involves a different type of visual representation than perceiving an individual. It remains to say 

precisely how a representation of a set differs from a representation of an individual. In this and 

the preceding section, researchers have typically understood “diffuse attention” to mean parallel 

selection of items in an array. To support this view, Navon (1977) and Chong and Treisman (2005) 

 
2There is debate over whether focal attention could explain the results from Chong and Treisman’s 
studies. For example, Myczek and Simons (2008) suggest that subjects could focally attend to a random 
sample of items in order to calculate the mean, rather than attending diffusely to the whole group of items. 
For a response see Chong et al. (2008). 
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have each provided a compelling argument that the subjects in their experiments do not focus 

attention on each stimulus element in sequence. I agree that the evidence shows this. But it is a 

further step to conclude that subjects distribute attention to all of the items in parallel. I will argue 

that the evidence surveyed in these two sections is better explained in terms of a qualitatively 

different type of visual representation, which I call global object representation. 

 To see why I prefer an interpretation in terms of global objects rather than parallel selection, 

consider that although parallel selection can explain why subjects are unable to perform certain 

tasks in a diffuse attention scenario, it does not explain why they improve on some other tasks. For 

instance, parallel selection explains why subjects have difficulty performing tasks that rely on 

precise information about local items, since some of this local information is lost when items are 

selected in parallel. However, parallel selection doesn’t explain why diffuse attention improves 

performance on other sorts of tasks, like detecting the central point in a group of figures or their 

mean size. Having less information about individuals should make you worse at estimating 

properties of the group. But this is not what the evidence shows. Instead, it shows that subjects are 

not only faster, but also more accurate at detecting statistical properties (like the mean or centroid) 

in a diffuse rather than focal attention condition. Returning to Ariely’s original suggestion, I think 

that the better explanation is that a subject selects a different type of representation when she 

attends non-focally, which is characterized by global properties rather than local ones. My 

suggestion is that one and the same stimulus can be represented as a global object or a local object. 

That is, a subject can select a group of items collectively as a global object, characterized by 

features such as mean size, average location, global shape, and global illumination, or she can 

select each item individually as a local object, binding a local size, location, and shape to each 

item. The information loss at the local level of object representation is offset by an information 
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gain at the global level. When selected as a global object, statistical properties are calculated 

automatically and bound to the group, at a loss of local binding. This is what explains not only the 

performance cost, but also the performance benefits, in a diffuse attention condition. 

 

3.3 Dual-Task Studies   

The studies in Sections 3.1 and 3.2 have in common that they treat the diffuse condition as 

diametrically opposed to the focal condition. These studies are useful for defending the 

global/local view because they show that the same stimulus can be selected focally or diffusely, 

and that this is reflected in subjects’ task performance. But some experimental scenarios (like the 

ones in these studies) may encourage an extreme in the deployment of attention: all focal or all 

diffuse. Therefore other experimental scenarios are needed to investigate whether global and 

diffuse attention are mutually exclusive modes of selection, or two modes that can be deployed at 

the same time. In this section, I will argue that dual-task studies add to the case for diffuse attention 

by providing some evidence (albeit defeasible and controversial evidence) that subjects can attend 

focally and diffusely at the same time.  

 In dual-task studies, subjects are asked to perform two tasks at the same time, and their 

performance is then compared to single-task performance. In the studies that I will discuss, one of 

the tasks is intended to exhaust focal attention, leaving few attentional resources available for other 

tasks. The underlying assumption is that dividing focal attention results in performance costs. That 

is, when a subject divides attention between two tasks, she typically performs one or both tasks 

more slowly, or makes more errors, as compared to her performance on either task alone. So, if a 

subject can perform two tasks concurrently just as well as either task alone, then it is unlikely that 

she is dividing focal attention between them. These experiments explore which tasks, if any, can 
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be performed in the absence (or near absence) of focal attention. Dual-task studies show that a 

subject can select a stimulus to guide task performance seemingly in the absence of focal attention. 

So, the evidence offers some support for the idea that there is a non-focal way of selecting a 

stimulus for cognitive access. I will explain one study in detail before turning to some implications 

for diffuse attention.  
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FIGURE 4: The dual condition from Li and colleagues’ (2002) study is illustrated in (a). 
Subjects performed a central task while simultaneously performing a task in the periphery. The 
central task was a paradigmatic example of a focal attention task: subjects were asked to indicate 
whether the figure contained all Ls, or a mixture of Ts and Ls. The peripheral task (b) involved 
indicating (by button press) whether a natural scene contained an animal (target image) or not 
(distractor image). Image copyright (2002) National Academy of Sciences, U.S.A. 
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In Li and colleagues’ 2002 study, subjects were presented with two tasks (see Figure 4). 

The first was a focal attention task presented briefly (133 - 240 milliseconds) in the center of the 

screen, in which subjects were asked to indicate whether an array contained only L’s or a mix of 

T’s and L’s. This central task was supposed to exhaust the subject's attention altogether. To 

accomplish this, the central task was made maximally difficult for each subject over numerous 

training trials. In a second condition, subjects were briefly (less than 30 milliseconds) presented 

with a peripheral task in the corner of the screen. In the experiment that I’ll focus on, the peripheral 

task involved indicating (by releasing a button) whether an image of a natural scene contained an 

animal or not. In the first condition, subjects performed the central task alone; in the second, they 

performed the peripheral task alone; and in the third dual-task condition, they performed both tasks 

simultaneously. Li and colleagues found that subjects could learn to perform both tasks 

simultaneously just as well as they could perform either task singly, though this was after 

considerable training on the task (roughly 10 hours or 12,000 trials). The standard interpretation 

of these results is that subjects were able to perform the peripheral task in the “near absence” of 

attention (cf. Evans et al. 2005). But the distinction between focal and diffuse attention illuminates 

another option: the central task may recruit focal attention, while the peripheral task is performed 

at the same time using diffuse attention. 

 I have suggested that natural scene categorization should be considered a diffuse attention 

task, and there is some precedent for this view in the literature (e.g. Treisman, 2006). Natural scene 

categorization is plausibly a diffuse attention task if performance is guided by global elements of 

the scene as opposed to serial selection of each local item in the scene. There is research suggesting 

that the global view of scene representation is the right one. For example, Epstein (2014) has 

argued that perceiving a scene involves representing overall geometry as well as some features of 
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the scene like color, texture, and material properties of surfaces (like whether an object appears to 

be made of metal or wood). But scene representations lack information about each of the items 

within that scene. Moreover, subsequent studies using a dual-task paradigm have shown that 

subjects perform well in the dual-task condition when the peripheral task involves categorizing 

natural scenes according to global features like gist or overall geometry. For example, subjects 

could distinguish whether the scene contained an animal or a vehicle (Thorpe et al., 2001; 

VanRullen & Thorpe, 2001), identify the gender of a face (Reddy et al., 2004), or indicate whether 

a face was famous or not (Reddy et al., 2006). However, subjects did poorly on peripheral tasks 

that require sensitivity to detail in non-natural scenes, such as identifying whether a group of items 

contains T’s or L’s (Li et al., 2002). This pattern of findings is what we would predict if subjects 

attend diffusely to the peripheral task. Diffuse attention enables subjects to access global properties 

such as the overall shape of a face or gist of a scene, but not specific information like whether a 

group of letters contains a letter T hidden among a group of L’s. So, the evidence provides some 

support for the view that subjects diffusely attend to the scene in the periphery.  

 Before turning to the next body of evidence, I want to address three objections to my appeal 

to dual-task studies to support diffuse attention. The first objection is that the focal task may not 

exhaust attention, leaving leftover focal attention to the peripheral task. If this is right, then the 

dual-task studies don’t demonstrate non-focal selection. The second worry is that the peripheral 

stimulus may be processed in the absence of attention altogether. Finally, the third objection is that 

the distinction that I have drawn between focal and diffuse attention may be better explained in 

terms of focal and peripheral vision.  

 Li and colleagues address the first objection in their 2002 study (p. 9597 & p. 9599). As 

they note, one might object that the dual-task evidence only shows that the experimenters have 
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not succeeded in exhausting focal attention with the central task. The experimenters attempted 

to forestall this objection by making the central task maximally difficult for each subject, which 

they reasoned would exhaust focal attention. Despite this precaution, one could reply that an 

experimental task will never exhaust focal attention, no matter how difficult it is. For example, 

Cohen and Dennett (2011) suggest that an experimental task probably never depletes attention 

completely, leaving a low degree of leftover attentional resources to be distributed to other tasks 

(p. 360). On their view, attention comes in degrees, with high-priority tasks receiving more 

attentional resources — and thus being performed more quickly or accurately — than low-

priority tasks. With this view in mind, one could object that the dual-task results described 

above show that some tasks can be performed using a low degree of focal attention. Cohen and 

Dennett further suggest that “distributed” attention just is this low degree of focal attention.  

 The possibility that subjects use leftover focal attention to perform the peripheral task 

cannot be ruled out by the dual-task studies taken in isolation. But this interpretations looks less 

plausible when viewed in the context of the broader evidence for diffuse attention. Consider 

that when leftover attentional resources are distributed to a low-priority task, we would expect 

those tasks to be performed more slowly or with more errors than if they were high-priority. 

After all, performing a task with just a low degree of attention should involve some performance 

costs as compared to performing the same task with a high degree of attention. But this is not 

what Li and colleagues found. Subjects actually performed better on the peripheral task in the 

dual-task than the single-task condition, though this difference was not statistically significant 

(Li et al., 2002). In addition, the studies on global shape, illumination, and statistical properties 

that I surveyed in Sections 3.1 and 3.2 each show that certain types of tasks are facilitated by 

diffusing rather than focusing attention. As the evidence surveyed in this paper shows, diffuse 
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attention enables fast and accurate performance of different types of tasks than focal attention 

does. When we look at dual-task performance in light of the broader base of evidence, the 

evidence favors a view on which subjects attend diffusely to the peripheral task, rather than 

focally attend to a low degree. 

 A similar response applies to the second worry as to the first. If we read the dual-task 

studies in isolation, it may seem plausible that the peripheral task is performed in the absence 

of attention altogether. Here’s one reason to think so. The processing of gist is thought to 

involve the lateral geniculate nucleus (LGN), a brain region in the thalamus which transfers 

visual information from the retina to the primary visual cortex. Since gist representations occur 

so early in visual processing, they may be pre-attentive (though there is some evidence that 

attention modulates activity even as early as the LGN; see McAlonan et al. 2008 and Saalmann 

& Kastner, 2011). Perhaps subjects are able to use the representation of gist in the LGN to 

perform the peripheral task in the absence of attention. I think this interpretation is less plausible 

in light of the evidence surveyed in this paper. First, to say that subjects use early representations 

of gist for the guidance of task performance is just to say that those representations are selected. 

So, even on the “no attention” view, the evidence shows that there is a form of non-focal 

selection. Rather than consider this a case of selection without attention, I think the better view 

is to interpret the dual-task study within the context of other studies surveyed in the paper. When 

we read the dual-task study in that context, there is a new and empirically robust option for 

understanding the nature of non-focal selection of the peripheral stimulus. Much as a subject 

can select a global object in a briefly presented array, she may also learn to deploy that same 

mechanism of diffuse attention to the periphery of vision, and this explains how she performs 

the peripheral task while focal attention is absent (or nearly absent). 
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 The third worry is that the evidence from the dual-task paradigm reflects a well-known 

difference in perceptual sensitivity at the center versus the periphery of vision, and thus can be 

better explained at the level of input to the visual system rather than at the level of attention. The 

human eye differs in sensitivity to visual properties depending on where an object falls in the visual 

field. In the periphery of the visual field, the window of selection tends to be wider, leading to 

widespread crowding of the sort depicted in Figure 2. The worry is that the distinction between 

diffuse and focal attention merely redescribes a well-known fact about visual representation in the 

center versus the periphery of the visual field, and doesn’t provide new insight into the nature of 

attention.  

 My response to this concern is that focal and diffuse attention can be dissociated from 

central and peripheral vision: there are examples of focal attention that is not central and diffuse 

attention that is not peripheral. Consider, for example, cases of covert visual attention. When a 

subject attends covertly, she holds her eyes fixed and attends to an object in the periphery of 

the visual field. That is, she brings a peripheral object into the focus of attention (Carrasco et 

al. 2004). This shows that a subject can focally select an object in the periphery of vision. 

Similarly, some cases of diffuse attention involve an object that falls in the center of the visual 

field. To return to my example of the painting in the gallery, one might diffusely attend to a 

painting to assess the balance of light and shadow or statistical properties such as the proportion 

of the figure that is red. This is a case in which a subject diffusely selects an object in the center 

of vision. Likewise, in each of the experiments described in Sections 3.1 and 3.2, the diffuse 

task was presented briefly in the center of vision. These are all reasons why the difference 

between diffuse and focal attention cannot be fully accounted for in terms of the distinction 

between central and peripheral vision. 
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 Another reason to think that diffuse attention is different from peripheral vision is that 

there are plausibly non-visual cases of diffuse attention, even though empirical research has so 

far focused on visual cases. Consider some examples. A listener at the symphony can focus 

auditory attention on a particular instrument, or distribute attention to the sound of the orchestra 

as a whole. Focusing and distributing auditory attention to the music will enable the listener to 

make different types of judgments and perform different types of tasks. Attending diffusely to 

the orchestra as a whole seems to enable perception of global properties, like whether the music 

is dissonant or melodic, whereas attending to a particular instrument puts the listener in a 

position to judge more fine-grained details of the music, such as whether the attended 

instrument is in-tune or not. Another example involves tactile attention. In mindfulness 

meditation, novice meditators are encouraged to practice a body scan, in which attention focuses 

on each body part in turn. But more advanced meditators are also able to distribute attention to 

the body as whole, without focusing on any particular body part. While these examples are 

suggestive, more research is needed to determine whether there is diffuse attention in modalities 

other than vision. Nonetheless, I think that these examples show plausible cases of non-visual 

diffuse attention, and thus that the distinction is probably not just a feature of focal versus 

peripheral vision. 

 

3.4 Neural mechanisms of focal and diffuse attention 

There is also some evidence for distinct neural mechanisms of focal and diffuse attention. This 

evidence is drawn from the study of Balint’s Syndrome, a rare disorder involving bilateral lesions 

in the parieto-occipital area, a brain region associated with attention and visual processing (Balint, 

1909). The disorder is characterized by simultanagnosia, or an inability to visually focus on more 
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than one object at a time, as well as difficulty shifting the focus of visual attention or locating 

objects in space. Simultanagnosia is sometimes described as involving an inability to perceive 

groups of items, rather than an inability to focally attend to them, but a closer look at the evidence 

suggests that this is not quite right (see Treisman, 2006). Instead, the impairments that characterize 

Balint’s syndrome suggest a deficit in the control of focal attention, including an inability to focally 

attend to more than one object at a time, but a relatively intact ability to attend diffusely to groups. 

That is, Balint’s subjects can attend diffusely, but not focally, to groups of objects. Balint’s 

syndrome thus demonstrates a dissociation between focal and diffuse attention to groups of items, 

and this in turn suggests that focal and diffuse attention are subserved by partially different neural 

mechanisms. I will turn to the evidence for each of these points below.  

 There is ample behavioral evidence that Balint’s patients cannot focally attend to multiple 

items in a group (see Palmer, 1999 for an overview). Indeed, such patients ordinarily behave as 

though they cannot perceive groups at all. For example, a Balint’s patient may fixate on a single 

object at length, struggling to shift attention or to perform simple comparisons among objects in 

their visual field, such as saying whether two dots on a screen are the same or different colors 

(Farah, 1990). They have difficulty performing tasks that involve locating items in space, such as 

reaching for an item or counting items in an array, or that require top-down shifts of attention, as 

in serial search. These deficits suggest that Balint’s patients suffer the following impairments to 

focal attention (see Mevorach et al., 2014). First, they are biased toward local processing and have 

a narrow range of focus that typically is limited to just one object at a time. Second, they suffer 

from an impairment of top-down attentional control, or the subject’s ability to direct attention 

according to her goals and interests. 
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 Given this alleged inability to attend to more than one object at a time, researchers were 

surprised to find that people with Balint’s syndrome are nonetheless sensitive to many of the same 

global properties that I have discussed in the preceding sections. There is evidence that people 

with Balint’s syndrome are able to perceive global shape (Karnath et al., 2000; Shalev et al. 2005; 

Mevorach et al., 2014), detect statistical properties of groups (Demeyere and Humphreys, 2007; 

Demeyere et al., 2008), and identify targets in a parallel search task (similar to visual pop-out, a 

canonical diffuse attention task — Friedman-Hill et al. 1995). In support of the view that Balint’s 

patients can perceive groups of objects, Treisman (2006) recounts a puzzling first-person report. 

A Balint’s subject had just attempted to perform a task in which he had to say whether two dots 

presented on a screen were the same or different colors. He was unable to perform this task 

successfully, and he expressed frustration that there was a whole group of objects that he couldn’t 

see:  

 

He said, ‘You know I can only see 1 or 2 of the whole bunch of them’. Now where was 

that ‘bunch’ that he knew about but allegedly could not see? Our guess is that he 

occasionally opened a larger object file, letting in a patch of dots as a single object 

(Treisman, 2006, p. 414). 

 

As Treisman suggests, when a Balint’s patient distributes attention, he can select the group, even 

though he cannot select all of the items focally. This ability to attend to groups is often hard to 

detect in Balint’s patients because of their bias toward local processing of stimuli and difficulty 

shifting attention to the global level (Mevorach et al., 2014). 
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  Studies involving Balint’s subjects can provide insight into the brain regions that are 

necessary for focal and diffuse attention, which has consequences for a theory of attention. This 

evidence shows that Balint’s patients can perform diffuse tasks but not focal tasks that require the 

selection of groups of objects. In turn, this suggests that the parietal-occipital area is crucial for 

focal but not diffuse attention to groups, and the mechanisms of focal and diffuse attention are at 

least partly distinct. Moreover, this evidence provides further support for a distinction between 

focal and diffuse attention. To see why, consider that different ways of attending typically recruit 

different neural mechanisms: for example, visual attention depends on different brain regions than 

auditory attention, and spatial attention depends on different regions than feature-based attention. 

Thus, if focal and diffuse are different ways of attending, it is reasonable to predict that they will 

depend on different neural mechanisms. The evidence in this section suggests that this prediction 

is correct. This is not to say that the neuropsychological evidence offers a definitive answer to the 

question of whether diffuse attention can be distinguished from focal; rather, it provides defeasible 

evidence, which together with other bodies of evidence, leads to the conclusion that diffuse 

attention is a distinct kind of attention from focal attention. 

 

4. DIFFUSE ATTENTION AS GLOBAL ATTENTION 

The evidence that I have surveyed in this paper suggests a particular view of the distinction 

between focal and diffuse attention to objects: the global/local view. On the view that I propose, 

one and the same stimulus can sometimes be selected as a global or a local object. The object 

selected by diffuse attention encompasses multiple items collectively, with global properties like 

magnitude, average location, gist, or configuration attributed to the group as a whole. Selecting a 

group of stimuli as a global object comes at the cost of information about each individual in that 
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group, such as their precise location, shape, orientation, or color. By contrast, when a subject 

attends focally, she selects a local object, binding properties to that object at a specific location. 

This enables her to perform tasks that involve fine-grained details about individuals, like judging 

which color in an array goes with which shape, or counting items in an array. A local object accords 

closely with the ordinary usage of the term ‘object,’ which typically refers to an individual with 

specific properties such as location, color, shape, or orientation bound to that individual. While 

focal object-based attention is widely accepted, my claim that diffuse attention can be object-based 

is controversial. In the remainder of this section, I will explain why I think that diffuse attention at 

least sometimes involves attention to objects. 

 As discussed in Section 3, psychologists distinguish among attention to objects, features, 

and spatial regions. Some of the earliest evidence for object-based attention used a global object –

a scene -- as the target stimulus (Neisser & Becklen 1975). Global objects meet the definition of a 

perceptual object in psychology, which Chen recently summarized as “the elements in the visual 

scene organized by one or more Gestalt grouping principles and/or uniform connectedness” (Chen 

2012, p. 785). Whether a subject treats a stimulus as a global object depends partly on the 

perceptual grouping of the stimulus. Consider one example from Demeyere and Humphrey’s 

(2007) study of Balint’s syndrome, which demonstrates the role of perceptual grouping on global 

object selection. Their study focused on a subject, GK, who suffered bilateral lesions affecting the 

parietal cortex and who exhibited the characteristic symptoms of Balint’s syndrome discussed in 

Section 3.4, including simultanagnosia. The experimenters reasoned that if GK was able to 

perform a diffuse task (magnitude estimation) but not a focal task (counting), this would support 

Treisman’s (2006) suggestion that there are two distinct modes of attention: a focal mode that is 

impaired in GK, and a “distributed” mode that is largely functional. As predicted, GK performed 
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poorly on the focal counting task but was above chance at magnitude estimation. But interestingly, 

the experimenters found that manipulating details of the tasks, such as the color of the dots, as well 

as their spacing, configuration, and numerosity, had different effects on GK’s “distributed” and 

“focal” task performance. In general, features that differentiated the dots aided counting (though 

GK’s performance was still poor) whereas features that facilitated perceptual grouping aided 

magnitude estimation. For example, GK was slightly better at counting colored dots than black-

and-white dots, whereas the effect was reversed in the diffuse task: he was slightly better at 

estimating the magnitude of groups when all of the dots were black-and-white than when they 

were multi-colored. A similar pattern was found for spacing and configuration, with wider 

distribution and more random configuration facilitating counting, while smaller spacing and 

regular configuration facilitated magnitude estimation. In short, variables that facilitated 

perceptual grouping enabled GK to select the group as a global object.  

 As noted above, my claim that diffuse attention is a type of object-based attention is 

controversial. Treisman, for example, says that diffuse attention is feature-based. Her reasoning is 

that perception of an object requires that features are bound at a specific location, whereas diffuse 

attention enables detection of pooled features and estimates of location. This reasoning makes 

sense if we restrict the meaning of ‘object’ to a local object. But as Treisman has pointed out, there 

is another way of accessing an object, namely by opening a single object file for the group 

collectively. A global object does not involve binding local features, like color and shape, to 

individuals, but rather binding global properties, like magnitude and global configuration, to the 

group as a whole. Thus, a failure to bind properties like color, shape, or location to individuals is 

not sufficient evidence that attention is feature-based rather than object-based. Moreover, 

accounting for all of the evidence for diffuse attention in terms of feature-based selection would 
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require us to expand the notion of a feature in a way that is implausible. Features are typically 

understood as the basic building blocks of visual perception, including such things as color, shape, 

orientation, or motion. But to account for diffuse attention in terms of features alone, we would 

have to expand this list to include things like a natural scene or a complex shape composed of 

parts. This is at odds with how psychologists typically use the term ‘feature,’ and so I think we 

should prefer an explanation in terms of global objects instead (see Prettyman 2018 for a similar 

argument). 

 A third and final option is that diffuse attention is a form of spatial attention. When 

philosophers talk about diffuse attention, they sometimes mean attention to a spatial region, like 

the experience of an amorphous field of color or a ganzfeld. Some of the evidence for diffuse 

attention presented in this paper could be explained by spatial attention. For example, we could try 

to explain natural scene detection in the dual-task studies by appealing to spatial attention to the 

periphery, without introducing the notion of diffuse attention, though this would be a non-standard 

interpretation of those studies. In general, one could resist the suggestion that attention can be 

diffuse by arguing that what I’ve called ‘diffuse attention’ is just spatial attention. The main 

problem for this view is that it is in tension with some of the empirical evidence, which suggests 

that diffuse and spatial attention can be dissociated. For example, subjects with Balint’s syndrome 

have impaired spatial attention but, as I have argued, are still able to attend diffusely (Roberts 

2014). Epstein’s (2014) research (summarized in Section 3.3) offers further evidence that 

perceiving a scene — which is arguably a diffuse attention task — recruits different neural 

mechanisms than those involved in perceiving spatial regions. Finally, recall that Navon (1977) 

used stimuli of different sizes in his diffuse attention task, and found that diffuse attention could 

be deployed to a large or small global shape. This suggests that the item selected is not a region of 
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space, since diffuse selection is distinguished by the type of object selected, and not the size of the 

spatial region that the stimulus occupies.  

 The reasons outlined in this section suggest that diffuse attention is object-based, though 

the evidence summarized in this paper shows that diffuse attention selects a different type of object 

representation than focal attention does. The global/local view thus offers a new position in the 

debate about the nature of diffuse attention. Previous philosophical discussion of diffuse attention 

typically assumed one of the following views: (1) diffuse attention is parallel selection of parts or 

elements of a figure, as opposed to serial selection or (2) diffuse attention is a lesser degree of 

focal attention, or involves a lower degree of prioritization. The concept of a global object reveals 

a new possibility, on which diffuse attention involves a shift in visual processing due to a change 

in the type of object representation selected. That is, diffuse attention is not just parallel selection 

of local objects (as I argue in Section 3.2), or a lower degree of attention (as I argue in Section 

3.3). Instead, it is selection of a new type of object—a global object—that can be empirically 

distinguished from a local object. 

  

5. CONCLUSION 

 

This paper defended an account of diffuse attention and distinguished it from focal attention to 

objects. I argued that diffuse attention involves the selection of a global object, while focal 

object-based attention involves the selection of a local object. In support of this view, I have 

summarized evidence for diffuse attention from psychology and neuroscience, and argued that 

the global/local view of attention puts us in a good position to explain that evidence. While 

attention research has focused primarily on focal selection, attention to global objects is actually 
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ubiquitous in everyday experience. When we attend to “a crowd of people, a bunch of bananas, 

a copse of trees…” (Ariely, 2001, p. 157) we often select them as a group characterized by 

global features and statistical properties, rather than as individuals. By providing a theoretical 

framework for theorizing about global selection, the global/local view of attention promises to 

provide insight into a variety of perceptual experiences beyond the focus. 
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