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Is Rich Phenomenology Fragmented? 

Zhiwei Yang 

Some philosophers argue that the content of iconic memory is conscious, called the Rich View. 

However, critics ain that only fragments of the content of iconic memory are conscious, called 

the Fragment View. Both sides cite different psychological experimental data to support their 

positions. Proponents of the Fragment View tend to assert that their view uniquely explains the 

data they rely on. The uniqueness of the Fragment View is challenged here. Newly introduced 

evidence suggests that the data supporting the Fragment View may also be compatible with the 

Rich View. Given the theoretical advantages of the Rich View in other respects, there are reasons 

to consider it the superior one. 
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Introduction 

A persistent debate in the philosophy of mind revolves around whether our conscious 

experience is richer than the content we are aware of. According to the overflow argument, we have 

a rich conscious experience, yet we can only cognitively access a small portion of it. Proponents 

defend this view by referencing the famous Sperling experiments in experimental psychology. 

In the Sperling experiment, subjects were shown a 3x4 matrix of letters for a very short 

duration using a tachistoscope. Subsequently, they were asked to report the letters they saw. The 

results revealed that subjects could generally report only three to four letters at random, which is 

less than half of the total presented. Astonishingly, even with limited reporting ability, subjects 

confidently claimed to have seen all the presented letters, a phenomenon referred to as perceptual 

richness or rich phenomenology. To investigate whether the subjects indeed saw all the presented 

letters, Sperling designed a new experiment. In this new experiment, each row of the matrix was 

assigned a different tone: for example, the first row was assigned a high tone, the second row a 

medium tone, and the third row a low tone. After the matrix was briefly presented, subjects were 

instructed to report the letters of the row corresponding to the tone they heard. For instance, if the 
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medium tone was played, subjects were to report the letters in the second row of the matrix. The 

results showed that subjects could nearly accurately report all the letters in batches. 

Sperling (1960) hypothesized that the reason subjects confidently claimed to have perceptual 

richness was that the information of the matrix content was stored in a large-capacity visual short-

term memory system, later known as iconic memory1. Subsequent psychologists pointed out that 

the reason subjects could only report 3-4 letters at a time was that only a limited number of letters, 

aided by the attentional effects of the tone cues, transitioned from iconic memory into a system 

known as working memory, allowing them to be reported. 

Overflow theorists, led by Block, argue that subjects have phenomenal consciousness2 of full 

iconic memory content3 and access consciousness of working memory content, which is the best 

explanation of the existing evidence (Block, 2007a). In the Sperling experiment, to say that subjects 

are conscious of the full content of iconic memory means that they are conscious of specific letter-

shape representations of all letters in the matrix content (e.g., an “A” is represented as an “A”), rather 

than just feature fragments or a generic sense of letter-likeness, both of which can become more 

specific through attention (Block, 2011, p. 568). Although tonal cues provide attentional aid, allowing 

only the specific letter-shape representations of letters in the cued row to enter working memory 

for cognitive access, subjects still remain phenomenally conscious of the specific letter-shape 

representations in the non-cued row. The phenomenal consciousness of specific letter-shape 

representations in the non-cued row is called overflowed phenomenal consciousness. What the 

term “phenomenal overflow” refers to is, the large capacity of phenomenal consciousness overflows 

or exceeds the limited capacity of access consciousness (Block, 2007b, a, 2008, 2011, 2014; Brockmole 

 

1 Landman et al. (2003, p. 156) proposed another type of visual short-term memory, referred to as fragile visual short-
term memory, which is very similar to iconic memory. Given its limited impact on the arguments of this paper, a strict 
distinction between the two will not be made.  
2 To avoid confusion caused by the use of concepts, Block (1995) distinguishes the concept of consciousness into 
phenomenal consciousness and access consciousness based on the different properties involved. Phenomenal 
consciousness involves the experiential properties of consciousness, while access consciousness involves the cognitive 
properties of consciousness.  
3 Here, I use the term iconic memory content not to make any strict ontological commitments about iconic memory but 
merely to follow the general usage in experimental psychology. It refers to the large capacity of information briefly 
stored in iconic memory when subjects visually perceive the external world. Since the information stored in iconic 
memory in these Sperling paradigm experiments specifically refers to matrix content, this paper will not deliberately 
distinguish between iconic memory content and matrix content in its usage. 
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et al., 2002; Landman et al., 2003; Lamme, 2003, 2004, 2006; Sligte et al., 2008, 2009, 2010; Vandenbroucke 

et al., 2011). 

However, not everyone agrees that subjects are conscious of the specific letter-shape 

representations of all letters in the matrix content, a position we refer to as the Rich View4. The 

rebuttal argues that the subjects’ confident claims of perceptual richness are merely illusions. These 

illusion-based positions can be divided into two. One view, which we can call the Generic View, 

claims that subjects are conscious only of generic letter-likeness representations of all letters rather 

than specific letter-shape ones (Cohen & Dennett, 2011a). In this case, the perceptual richness—i.e., 

the sense of seeing all the displayed matrix contents—is an illusion generated by the conscious 

generic letter-likeness representation. Another view, which we can call the Fragment View, relies 

on their new Sperling-type experiment to suggest that subjects are only conscious feature fragment 

representations of all letters (de Gardelle et al., 2009; Kouider et al., 2010). The perceptual richness is 

an illusion generated by these conscious feature fragment representations. Regardless of which 

illusion-based explanation is defended, it poses a threat to the Rich View and undermines the 

argument for overflow. This paper will not discuss each of these two views in detail but will focus 

on the Fragment View. 

The Fragment View relies on the interpretation of new data from slight variations of the 

original Sperling experiment. Sid Kouider and his colleagues claim that the Fragment View, in its 

uniqueness, is the most reasonable explanation for this new data, while the Rich View is 

incompatible with it. This paper aims to challenge the purported uniqueness of the Fragment View 

and to argue for the compatibility of the Rich View with the new data. The structure of the paper is 

as follows: Section 2 provides a detailed introduction to the argumentation of the Fragment View. 

Section 3 highlights what Kouider et al. overlooked. This challenges the uniqueness of the Fragment 

View. Then, it suggests the possibility of reconciling the Rich View with the new data used by the 

 

4 Some also refer to the overflow theory as the ‘Rich View’, as it suggests that richer phenomenal consciousness 
overflows limited access consciousness. However, the ‘Rich View’ in this paper is different: it specifically refers to the 
view that subjects are conscious of the full contents of iconic memory. While Block and others typically endorse both 
the Rich View and the overflow theory, the two are not necessarily identical. The Rich View, as defined here, only 
concerns the richness of conscious experience, whereas the overflow theory further claims that this richness exceeds the 
limits of access consciousness. In principle, one could accept the Rich View while rejecting the overflow theory, or vice 
versa, though the latter position is less commonly held. There is an argument related to this in Wu’s (2014, pp. 206-207) 
footnote. 
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Fragment View and explains why this reconciliation is worth pursuing. Section 4 introduces recent 

neuroscientific evidence and explores the new possibility that reconciles the Rich View with the new 

data, followed by addressing some potential concerns. Finally, Section 5 includes concluding 

remarks. 

2 The Fragment View 

The Fragment View originates from the interpretation of new data generated by a variant of 

the original Sperling experiment—Kouider et al.’s modified experiment (de Gardelle et al., 2009; 

Kouider et al., 2010). An array of normal letters and other symbols is presented for 500 ms and then 

“masked,” with a pattern that makes them harder to recognize (masking was not used in the original 

Sperling experiment). The array might include rotated or flipped letters, such as an inverted “R,” or 

non-letter symbols (wingding). An auditory cue is then presented, and the pitch tells the subject 

which specific row to focus on. The subject reports as many letters from the cued row as possible. 

In some trials, a “free subjective report” procedure is introduced, where subjects hover the cursor 

over a set of symbols and click when they believe a symbol was present in the original array. 

Wingding symbols were reliably recognized whether they were in the cued or uncued rows, but 

rotated or flipped letters were only recognized reliably when they appeared in the cued row—

meaning that sometimes subjects saw a rotated “R” in an uncued row but reported a normal “R” 

during the free subjective report (Block, 2011, p. 569; de Gardelle et al., 2009, pp. 570-577). 

Kouider et al. (2010, p. 304) explained the phenomenon where subjects reported rotated letters 

in the uncued rows as corresponding real letters. Before the tone cue, subjects were only conscious 

of fragment representations of all letters in the presented matrix. These fragments included common 

underlying geometric features between rotated letters and real letters. Only with the attention 

brought by the tone cue did these conscious fragments combine with the unconscious specific letter-

shape representation of the cued row. This process enables subjects to become conscious of the 

specific letter-shape representations of the letters in that row. Due to the subjects’ consciousness of 

only the fragments of the matrix content, their erroneous reporting occurred.  

As previously mentioned, the Rich View posits that subjects were originally conscious of the 

specific letter-shape representations of all letters, rather than just fragments. However, due to 

cognitive access limitations, despite our perceptual richness of seeing all letters, we can only report 
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the letters in the cued row. In contrast, Kouider et al.’s Fragment View is significantly different. The 

perceptual richness is an illusion caused by these conscious fragments. 

Again, Kouider et al. hold the Fragment View due to new data from their variant experiment, 

which generated erroneous reporting performance—subjects reported rotated letters as 

corresponding real letters. If subjects were indeed conscious of the specific letter-shape 

representations of all letters, as the Rich View suggests, it would not explain why they exhibited this 

erroneous reporting performance. It seems that only the Fragment View, however, can adequately 

explain this behavior because subjects were only conscious of fragments. Within Kouider et al.’s 

framework, the erroneous reporting performance of the subjects implies that they were conscious 

of only fragments of the matrix content. 

3 What Does the “Fragment View” Overlook? 

3.1 Block’s Passive Response Strategy 

In less than two years since the Kouider et al. Fragment View, Ned Block provided a direct 

response and his response primarily involves two points. Firstly, he argues that this fragmentariness 

arises from the conditions predetermined by Kouider et al. in their designed experiments: Low-

contrast stimuli and a mask. These additional conditions were not present in the original Sperling 

experiment. If the predetermined conditions are removed in Kouider et al.’s experiment, it remains 

uncertain whether the experimental data from Kouider et al. can still support fragmentariness (Block, 

2011, pp. 568-569). This implies that further confirmation is needed to ascertain the reliability of 

Kouider et al.’s experimental data. However, Ned Block does not provide any substantial support 

for this idea. Furthermore, he shifts his focus to a second response. 

Secondly, and more importantly, Block suggests that even if Kouider et al.’s experimental 

data is reliable, it doesn’t matter. According to him, “the rate of errors due to illusion (always in the 

uncued rows) is estimated to be in the vicinity of 10%-15%, not a surprising level of error from the 

perspective of a ‘rich’ view of perception that also allows that the shape representations contain 

features and feature fragments, so long as the fragments are specific enough to perform the task 

with the observed degree of success (Block, 2011, p. 569).” Block’s second reply is that the consciously 

fragments available to the subjects are sufficient to support the successful completion of the task of 

picking the letters not cued up in the Sperling experience. The erroneous reporting rate in Kouider’s 
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experiment is minimal, provided that subjects accurately complete the task. So, the data from 

Kouider’s experiment still supports rich phenomenology. 

Ned Block’s second response can be interpreted as partially endorsing Kouider et al.’ view. 

The reason it is only partial is that he acknowledges that subjects might truly be conscious of 

fragments of the matrix content, but he denies that such conscious fragments fail to support rich 

phenomenology. Block argues that even if subjects in the experiments by Kouider et al. erroneously 

report rotated letters as their corresponding real letters, this only suggests that they have conscious 

access to fragments, these conscious fragments are still “sufficient to determine the differences 

among the letters of the alphabet for 3-4 items in all three rows, a total of about 10.5 specific shape 

representations in consciousness. That would explain the results by what subjects say about their 

own experience while allowing for a minor illusion effect, as found by Kouider et al.” (Block, 2011, p. 

571) 

It appears that Ned Block has adopted a retreat strategy: he no longer strictly adheres to the 

Rich View—that subjects are conscious of the specific letter-shape representations of matrix content. 

Rather, he acknowledges that subjects are conscious of feature fragment representations of matrix 

content, to some extent accepting the Fragment View. Nevertheless, from Block’s perspective, this 

Fragment View is merely a weaker variant of the Rich View rather than being opposed to it. As long 

as subjects can complete the report task with a relatively high probability, “even if fragmentary, does 

involve enough phenomenally conscious shape information” (Block, 2011, p. 571). According to 

Block’s response, the Rich View seems to have split into a Full Rich View and a Fragmentary Rich 

View. The Fragment View, from Block’s perspective, is the Fragmentary Rich View. How 

convincing is this Fragmentary Rich View? 

In their study, Kouider et al. (2009, p. 572) report that subjects erroneously reported rotated 

letters as their corresponding real letters at a rate of approximately 15%, which they characterized as 

significantly positive. However, in Block’s response, he refers to the rate at which Kouider et al. 

described as significantly positive, as not surprising or minor (Block, 2011, p. 569). Firstly, this 

response appears somewhat passive, as Block fails to explain why an erroneous reporting 

performance rate of approximately 15% occurs in detail. They merely assert that this error rate is 

sufficiently minor to not influence the Rich View. Secondly, and more importantly, although 

Kouider et al. did not issue a definitive further response following Block’s response, evidence 
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previously proposed by Kouider et al. substantiates the notion that erroneous reporting 

performance is more prevalent in similar experiments (e.g., Kouider, 2010, p. 303; Kouider, 2004, pp. 

76-80). Therefore, this illusion effect is not as minor as Block suggests. Block’s passive Fragmentary 

Rich View as a response to Kouider does not seem particularly compelling.  

If Block’s Fragmentary Rich View appears passive and insufficiently powerful in explaining 

the erroneous reporting performance in Kouider et al.’s experiment, how should Full Rich View 

(and later revert to calling it the Rich View) respond to the Fragment View? As mentioned earlier, 

Kouider et al. have proposed a seemingly reasonable explanation for the “erroneous reporting 

performance”: subjects are only conscious of the fragments, which does not support a rich 

phenomenology. Unlike Block’s passive response strategy, we will argue that Kouider et al. have 

overlooked an alternative explanation for their new data. 

3.2 Possibility of Rich View’s Compatibility with New Data 

Consider the following possibility that Kouider et al. may have overlooked: even if we accept 

the Rich View, which posits that subjects are indeed conscious of the specific letter-shape 

representations, could there be other factors leading to their erroneous reporting performance?  

In other words, even though Kouider et al. may claim that it seems impossible to directly 

establish a relationship between the Rich View and the erroneous reporting performance — the 

Rich View seems unable to account for the subjects’ erroneous reporting performance — this does 

not imply that the Rich View is incompatible with subjects’ erroneous reporting performance. As 

long as it can be shown that OTHER factors lead to the erroneous reporting performance while 

remaining COMPATIBLE with the Rich View, it will indirectly weaken the validity of the Fragment 

View and support the Rich View. 

One concern is that, given the Fragment View already seems to provide a reasonable 

explanation, there appears to be little motivation to seek a competing explanation that could 

reconcile the Rich View with the erroneous reporting performance. It is also difficult to understand 

why, after seeking this explanation, the Fragment View would be weakened and the Rich View 

supported. This is not the case; this seeking work is well-motivated. The motivation will be presented 

below. To begin with, I will introduce the Rich View and the Fragment View, which respectively 

reject and support the gatekeeper view—the idea that attention is necessary for consciousness. After 

presenting experimental evidence both for and against the gatekeeper view, I will make two points. 
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First, I will show that the latest experimental evidence still favors rejecting the gatekeeper view. 

Second, I will argue that the Fragment View faces a theoretical dilemma. Overall, the Rich View has 

a theoretical advantage. 

3.3 The Motivation for Seeking a New Explanation 

Currently, there are three positions on how to describe the information in iconic memory: 

Position A suggests that the information is unconscious; Position B suggests that only fragmented 

information is conscious, lacking consciousness of full information; and Position C suggests that the 

full information is conscious and highly specific. The Generic View (though it is not the focus of this 

paper) supports Position A, the Fragment View corresponds to Position B, and the Rich View 

corresponds to Position C. Positions A and B 5  propose that attention is the gatekeeper to 

consciousness and that information requires attention to enter consciousness, whereas Position C 

rejects this idea. Both Position B and Position C agree that consciousness is rich in content. However, 

Position B proposes that this richness does not exceed accessibility, while Position C holds that it 

does (Wayne Wu, 2014, pp. 189-190). 

To restate, the Rich View rejects the gatekeeper view, whereas the Fragment View supports 

it. As we will see, although experimental evidence supporting both sides has evolved over the past 

few decades, the latest findings still seem to favor rejecting the gatekeeper view. 

For clarity, let’s start with the early evidence supporting the gatekeeper view. Rensink et al. 

(1997) found that interruptions in visual continuity made participants miss changes, like a jet engine 

appearing on a runway. Mack & Rock (1998) showed that focused attention on another task could 

cause participants to overlook even prominent stimuli. Simons & Chabris (1999) confirmed this with 

their famous gorilla experiment, where about 50% of participants, counting ball passes, failed to 

notice a person in a gorilla suit. These studies suggest that attention is necessary for consciousness, 

supporting the gatekeeper view. 

 

5 Kouider et al. (2010, p.304) stated: “the possibility of consciousness without attention is usually based on a restrictive 
definition that does not take into account the possibility of residual attention at lower (i.e., sensory, non-conceptual) 
levels of processing.” In their experiments, even when subjects were asked to report the content of the cued row and 
most of their attention was focused on it, the uncued row still received a particularly limited amount of attention, 
allowing subjects to access only partial representations of those features. Wu (2014, pp.206-207) also argued that 
Kouider et al. hold the gatekeeper view. Block (2011, p.568) similarly pointed out that Kouider et al. hold this view. 
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Many studies have been cited to challenge the gatekeeper view. Lamme (2003), in a theoretical 

review, interprets a range of empirical findings to argue that visual consciousness depends on 

recurrent processing rather than attention. For instance, in change blindness paradigms, 

participants could report changes when retroactively cued (Landman et al., 2003); in masking studies, 

stimuli that went undetected still elicited selective neural responses (Enns & Di Lollo, 2000; Lamme 

et al., 2002); and TMS studies showed that disrupting recurrent processing eliminated conscious 

perception of visible stimuli (Walsh & Cowey, 1998; Pascual-Leone & Walsh, 2001). Drawing on these 

and other findings, Lamme argues that while access consciousness may require attention, 

phenomenal consciousness can occur independently of it. 

Similarly, Koch and Tsuchiya (2007) cited several studies to argue that attention and 

consciousness are distinct processes. For example, they referenced Li et al. (2002), which showed that 

subjects could rapidly grasp the gist of peripheral scenes even when attention was focused 

elsewhere, suggesting that conscious experience can occur with minimal top-down attention. They 

also cited studies by He et al. (1996) and Montaser-Kouhsari and Rajimehr (2004), which found that 

attention can be directed toward unconscious stimuli without generating conscious experience. In 

addition, drawing on findings from Suzuki and Grabowecky (2003), they noted that reducing 

attention during adaptation can enhance negative afterimages, implying that attention and 

consciousness may even have opposing effects. Taken together, Koch and Tsuchiya interpreted 

these studies as supporting the view that attention and consciousness rely on distinct neural 

mechanisms. 

Bronfman et al. (2014) later showed that participants could accurately estimate the color 

diversity of items outside the focus of attention, without any cost to their performance on a central 

letter-report task. Because such diversity judgments require a fleeting but differentiated 

representation of individual colors, this finding suggests that participants had genuine, though 

short-lived, color phenomenality even for unattended regions. Kozuch (2019) integrates 

phenomenological intuitions with classical experimental data, such as the gorilla experiment, to 

argue that, even when participants fail to report seeing a target object (e.g., the gorilla), the object 

may still appear in their central visual field, an area typically associated with color experience. He 

suggests that participants likely experienced the color of the unattended object, despite not attending 

to it. According to Kozuch, phenomena like inattentional blindness and change blindness not only 
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fall short of supporting the Necessity Thesis (i.e., the gatekeeper view), but may in fact count against 

it. 

However, this does not mean that the gatekeeper view cannot be supported. Sergent et al. 

(2011) found that within a critical time window after a visual stimulus disappears (about 200 msec), 

top-down signals from higher cortical areas can still modulate early visual regions such as V1 and 

V2, and predict whether the stimulus reaches conscious awareness. Moreover, conscious perception 

of ‘gist’ information, which was once thought to be independent of attention (e.g., Bronfman, 2014), 

may in fact depend on it (Cohen et al., 2011b; Mack et al., 2012, 2015; Jackson-Nielsen et al., 2017). For 

example, Jackson-Nielsen et al. (2017) conducted a series of experiments showing that conscious 

perception of ensemble statistics requires attentional resources. In inattentional blindness 

paradigms, when participants focused on a primary letter-report task, most failed to notice changes 

in ensemble features—such as color or size diversity—in unattended regions. Under dual-task 

conditions, performance on the primary task declined significantly, suggesting that extracting 

ensemble features consumes limited attentional capacity. Even with explicit training to judge these 

features, participants frequently failed to detect them when their attention was otherwise occupied. 

Taken together, these findings suggest that, although ensemble statistics may be processed 

efficiently, their conscious access requires at least some degree of attention.  

Cohen et al. (2020) used immersive virtual reality to study color awareness during naturalistic 

vision. They found that when participants freely explored 360° scenes, many failed to notice when 

most of the peripheral visual field was desaturated. When participants were instructed to attend 

carefully to the periphery, their sensitivity to color loss improved, but large portions of the visual 

world still went unnoticed. Although the visual system can encode color information across the field, 

conscious experience of peripheral color strongly depends on attention and remains surprisingly 

limited, even under directed conditions. This can also be used to support the gatekeeper view. 

Despite this, a recent experimental study still tends to reject the gatekeeper view. Nartker and 

Phillips et al. (2024, pp. 4–12) found that even under inattentional blindness conditions, participants 

who claimed not to have noticed a stimulus were still able to report stimulus-related information 

with above-chance accuracy in a subsequent forced-choice test. This suggests that traditional 

inattentional blindness studies may underestimate participants’ actual perceptual abilities. Moreover, 

the study found that participants tend to adopt a conservative criterion when judging whether they 
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noticed a stimulus, often defaulting to “I didn’t notice” when uncertain. This implies that 

inattentional blindness may not reflect a complete lack of awareness but rather a degraded state of 

consciousness, which tends to further reject the gatekeeper view. 

However, given that the experimental findings on this topic are constantly evolving, as seen 

in the history of iterations above, we don’t intend to stop here. Second, instead, we will emphasize 

that the Fragment View has placed itself in a dialectical dilemma, losing its simplicity compared to 

the Rich View. 

What was Kouider et al.’s objective in postulating fragmented phenomenology? The aim was 

to dispel the intuition that consciousness is rich beyond the focus of attention by positing low-detail 

representations—sufficient to create the illusion of perceptual richness, even if the underlying 

phenomenology remains sparse. At the same time, as a gatekeeper theorist, he seeks to uphold the 

view that there is no phenomenology without attention. However, this strategy faces a dilemma—

it cannot have it both ways. 

Either these fragmented representations are consciously experienced without attention, or 

they require attention to become conscious. If they don’t require attention, then the gatekeeper view 

is wrong because that would mean consciousness can occur without attention and thus without 

cognitive access. This is not what Kouider et al. intended. As Kouider et al. (2010) claimed, content 

outside the focus of attention is not entirely unattended; rather, it receives only limited attention, 

resulting in mere conscious fragments. 

If they do require attention, then two problems arise. First, if attention is required for these 

fragments to become conscious, it is unclear how they could create the illusion of perceptual 

richness beyond the focus of attention. Second, if these fragmented representations are accessed, I 

should be aware that my visual experience is, in fact, sparse. If it were truly the case that my 

phenomenology is constituted by accessed, poorly detailed representations, I should not be 

surprised when I fail an inattentional blindness task. After all, I should be aware that my conscious 

experiences lack detail. However, empirical evidence shows that naïve observers are often surprised 

by phenomena such as inattentional blindness and believe that their phenomenology is rich (Levin 

& Angelone, 2008). Therefore, the Rich View is more concise and preferable, as it directly explains 

why people believe their experience beyond the focus of attention is rich. In contrast, the Fragment 

View fails to provide a clear explanation. 
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So, if evidence can be found that is compatible with the Rich View and the erroneous 

reporting performance of subjects, the Rich View can still maintain its reasonable superior position. 

Then, could there be other factors leading to their erroneous reporting performance, such that we 

can simultaneously accommodate both the Rich View and the erroneous reporting performance? I 

will now introduce potential evidence. 

4 An Alternative Explanation  

Consider the text “Does the human mind raed wrods as a whole?” You might notice that 

some words have letters in the wrong order when you read them carefully, or you might not notice 

the jumbled letters if you quickly glance at them. If you enjoy reading, you might be familiar with 

and easily accept a common phenomenon: in most cases, when quickly reading complex text, native 

speakers, whether in English or other languages, might overlook the slightly jumbled letter order 

within a word. Despite this, they can effortlessly read the text. The brain seems to automatically help 

correct the letter order errors in certain situations, ensuring smooth reading without you even being 

aware of it. This phenomenon, demonstrated by Grainger and Whitney (2004) and others, has 

sparked attention and discussion. 

In recent developments exploring this phenomenon, the focus involves the localization of 

neural mechanisms for letter coding and subsequent lexical decision-making. The lateral occipital 

(LO) region, involved in visual processing, uses a configurational code to represent each string. 

Decisions about strings must involve comparing word representations stored in the so-called visual 

word form area (VWFA), and its activation is linked to the timing of subsequent string decisions 

(Agrawal et al., 2020). 

This phenomenon can also be described as an illusion. In Kouider et al.’s experiment, subjects 

might consciously experience the entire matrix content, but only at the level of low-level visual 

features—basic letter shapes, edges, curves, etc.—rather than as letters. Experiencing them as letters 

requires categorizing them as such, which may require attention. Once attention is directed to them, 

they are experienced as letters and so as non-rotated—making it a genuine illusion. The 

categorization process operates as follows: the subject first perceives low-level features, which are 

subsequently compared with stored letter representations in the internal alphabet, situated at a 

higher level in the visual hierarchy. 
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In greater detail, due to attentional constraints (as noted in footnote 6) —given that the rotated 

letter is in a non-cued row—subjects can access only partial geometrical fragments of the 

aforementioned low-level visual features (i.e., specific letter shapes) when reporting. Before the final 

report, these fragments are first encoded in the LO. Although the LO is known for processing 

coherent object shapes (Malach et al., 1995; Grill-Spector et al., 1998), evidence shows that it can also 

encode shape fragments in some cases (Grill-Spector et al., 2009, p.1415). These encoded fragments 

are then used to retrieve and match stored, learned letter representations in the VWFA. The 

categorization process concludes at this stage. The letter that subjects ultimately report is the one 

that has been matched and categorized within the VWFA, specifically, the real letter corresponding 

to the rotated letter. For instance, the best match for a rotated “R” remains “R.” In sum, subjects may 

consciously experience the low-level visual features that constitute the letters. This aligns with their 

tendency to report rotated letters as real letters, as the report is contingent on how individuals 

categorize the letters. 

If subjects receive attentional assistance from cues, they can access the specific letter-shape 

representation of the letters in that row and utilize it in the retrieval and matching process within 

the VWFA. With attentional assistance, subjects can distinctly compare the specific representation 

with the pre-existing representations within the VWFA. Therefore, it is reasonable to argue that, at 

this point, the subjects would not experience the so-called illusion when reporting the letters in the 

cued row. They would assert that what they see is a rotated letter rather than the corresponding real 

letter. 

It is noteworthy that in this experiment, even if subjects are fully aware that their perception 

may be misleading, the erroneous performance — reporting the rotated letter as the corresponding 

real letter — persists. This directly suggests the likely existence of a mechanism beyond the 

subjective control of the subjects (de Gardelle et al., 2009, 577). This automatic mechanism leads 

subjects to make errors in reporting, even when they are aware that their perception is misleading, 

a pattern very similar to the behavior of the LO-VWFA mechanism. Other data reported by Kouider 

et al. align with the findings of Agrawal et al., as their experiments demonstrate that the fragment 

illusion may arise from the interaction between perceptual difficulty and prior strength: 

“According to us, this effect results from the interaction between perceptual 

difficulty and the strength of priors: the poorer the evidence, the more the elaboration 
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of the percept will depend on priors. Priors can be depicted as strong internal 

representations and/or context-dependent expectations acting as attractors that bias 

perceptual mechanisms (e.g., Summerfield & Koechlin, 2008). This process usually 

benefits the observer, as it allows for observers to make fast decisions on complex but 

ecologically relevant visual stimuli (Thorpe, Fize, & Marlot, 1996). Here, letters 

probably benefited from high relevance caused by strong expertise developed by 

years of reading. Thus, as subjects are biased towards treating letter-like symbols as 

real letters, they illusorily perceived rotated letters as their upright counterparts.” (de 

Gardelle et al., 2009, p. 576) 

The poorer perceptual evidence reflects the fragmented representations encoded within the 

LO region. In Kouider et al.’s experiment, due to the limited attention of the subjects to the uncued 

row (leading to higher perceptual difficulty for the content in that uncued row), they could only 

cognitively access and encode the (poorer) fragmented representations of the rotated letters, which 

are encoded within the LO region. The strength of priors reflects the quantity of representations 

already stored within the VWFA. The fragmented representations are matched with the 

representations within the VWFA, matching the representations of the corresponding real letters, 

which are then reported by the subjects. 

To summarize, the introduced LO-VWFA mechanism allows the Rich View to plausibly 

explain the new data previously attributed to the Fragment View, specifically the subjects’ erroneous 

reporting performance. The Fragment View interprets this erroneous reporting as a consequence of 

subjects being conscious of fragmented representations of letters in the matrix. However, the LO-

VWFA mechanism shows that, even though subjects are conscious of specific letter-shape 

representations, erroneous reporting performance still may occur. While Kouider et al. might 

contend that the LO-VWFA mechanism could also align with the Fragment View, this falls outside 

the scope of our discussion. This paper does not directly argue that the Fragment View is incorrect; 

rather, it challenges the uniqueness of its interpretation of the new data and effectively integrates 

the Rich View with this new data. As mentioned in Section 3.3, the Rich View has theoretical 

advantages over the Fragment View. Since the Rich View can also reasonably account for the new 

data, it remains superior to the Fragment View. 
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One possible counterargument is that Agrawal et al.’s research addresses only the 

phenomenon of jumbled-word illusions caused by the rearrangement of letters within words 

without covering the fragmented letter illusion phenomenon observed in Kouider et al.’s 

experiment. The latter involves illusions induced by inverting the shapes of individual letters, a 

fundamentally different phenomenon from the former’s focus on word forms.  

However, letters themselves can also be considered a form of a word—not all words 

necessarily consist of more than one letter; they can also be composed of a single letter. For example, 

the letter “A” not only functions as a Greek letter but can also serve as an English word, representing 

“not any particular or certain one of a class or group.” This implies that within the VWFA, there exist 

numerous representations of individually learned letters, such as the letter “R” involved in Kouider 

et al.’s experiment. Interestingly, Kouider et al. seemed to have considered this issue as early as 2004. 

Although they made a distinction between the two, they certainly did not refute the possibility of 

treating them equivalently and appeared to have a positive attitude towards it (Kouider and Dupoux, 

2004). 

One might worry whether the LO-VWFA mechanism is compatible with the format 

requirements of phenomenal consciousness, which, as traditionally argued by overflow theorists, 

has a very particular mental format: iconic, non-propositional, and non-conceptual. I need to clarify 

that the LO-VWFA mechanism occurs after cognitive access, not before. As mentioned earlier, it is 

quite possible that a small part of the subjects’ attention ‘escaped’ to the uncued row. Thanks to this 

limited attention, fragmented representations of the rotated letters could enter the working memory 

system for cognitive access. Then, however, because subjects only have accessed fragmented 

representations, after undergoing the automatic contrast process of the LO-VWFA mechanism, they 

can only report the corresponding real letters. According to this, the operation of the LO-VWFA 

mechanism does not impose any special requirements on the format of phenomenal consciousness 

as traditionally argued by overflow theorists. There may be much debate about the format of 

phenomenal consciousness, but this is beyond the scope of this paper (Block 2023, Chapter 4). 

Let’s turn to the next concern. Subjects are conscious of the specific letter-shape of these 

rotated letters, yet they report the rotated letter as the corresponding real letter due to the operation 

of the LO-VWFA mechanism, which seems to suggest that this mechanism does not operate when 

attention is focused on the letter. However, when we read texts in daily life, even if the reader’s 



 
16 

attention is focused on each letter, they still overlook scrambled words, indicating that the LO-

VWFA mechanism is still operating. Here, there seems to be an inconsistency: why does the LO-

VWFA mechanism not operate for subjects in Kouider et al.’s experiment when attention is focused 

on the letter, but it does operate for everyday readers? 

Again, when subjects are asked to focus their attention on the cued area in the report, their 

attention is still likely to “escape” a small portion into the uncued rows. Due to this limited attention, 

the representation of fragments of the rotated letters in the uncued rows enters the working 

memory space for cognitive access. However, because subjects only access the fragments, after 

undergoing the automatic comparison process of the LO-VWFA mechanism, they can only report 

the corresponding real letters. In contrast, when attention is fully drawn to the letter, their letter-

shape representation is specific. This specific representation, when undergoing comparison within 

the LO-VWFA mechanism, will correctly match the existing representations within the VWFA. 

Therefore, it is not that the LO-VWFA mechanism is inoperative, but rather that the representation 

of the letter coded within the LO region is complete at this time, preventing incorrect matches within 

the VWFA mechanism. 

But there is indeed a phenomenon: when our attention is drawn to the letters, we still 

overlook scrambled words. This requires us to distinguish between attention drawn to the letters 

and attention drawn to the whole word. In the former, the focus is on the letters, while in the latter, 

the focus is not only on the letters, but also on the whole word itself. By making this distinction, we 

can reasonably further understand why when our attention is drawn to the letters, we still overlook 

scrambled words. 

According to the relative-position coding scheme (Agrawal et al., 2020, e54846), when we 

visually read a word with scrambled letters, if the positions of the letters in the scrambled word are 

more similar to the corresponding normal word, it is more likely to be misread as the corresponding 

normal word. For example, let’s consider the words OFREGT, FOGRET, and FORGET. Compared 

to OFREGT, subjects are more likely to perceive FOGRET as FORGET because the arrangement of 

letters in FOGRET is closer to FORGET than that in OFREGT. For, when subjects focus only on a 

single letter, the LO region has already coded these specific letter-shape representations; whereas 

when subjects focus on the letters within a word, the LO region has only coded these specific letter-

shape representations in this word but has not necessarily coded the representation of the word as 
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a whole, the whole-word representation contains not only specific letter-shape representations but 

also possibly positional information about the arrangement of the letters. This enables us to 

understand why, when our attention is focused on the letters, the LO-VWFA mechanism still causes 

us to overlook scrambled words. 

One final possible concern is about the location where the conscious experience of specific 

letter-shape representations occurs. As explained earlier, this paper does not claim that the LO-

VWFA mechanism is responsible for this experience. Instead, it argues that the mechanism operates 

after cognitive access. However, if we assume that the conscious experience of letter shapes does 

not arise from the LO area or the VWFA, someone might ask: where does the conscious experience 

of these specific letter-shape representations come from? 

The motivation for this concern is that LO has long been one of the most obvious candidates 

for supplying such shape experiences. It plays an important role in conscious shape perception, as 

supported by the case of patient DF, who lost shape experience following bilateral LO damage, and 

is widely regarded as a mid-level visual area responsible for representing whole object shapes, likely 

including letters (Whitwell et al., 2015). If LO is excluded, then it is unclear which other visual area 

would be well-suited to represent full and specific letter-like forms in a way that supports the 

phenomenal experience of letter shapes. Although the VWFA is also involved in letter processing, 

its function lies in identifying letter identities. So, if the experience in question is not one of 

perceiving letters as letters, but rather of experiencing their fine-grained letter shapes, then the 

VWFA also does not seem well-suited to serve as the neural basis for such experience. If no other 

plausible candidates remain, would this render the Rich View neuroscientifically implausible? 

We acknowledge that LO, as a mid-level visual area, plays an important role in conscious 

shape perception. For example, the loss of shape experience following bilateral LO damage in 

patient DF clearly indicates the necessity of LO for shape perception. However, it is important to 

emphasize that neural deficits reveal necessity, not origin: that a brain area is necessary for a function 

does not directly imply that it is the site where conscious experience is generated. Thus, although 

LO is crucial for shape experience, it does not entail that conscious specific letter-shape 

representation itself originates in LO. 

Existing research (e.g., Pasupathy and Connor, 2001) has shown that area V4 also possesses 

the capacity to represent complex shapes. Although V4 is often associated with color processing, it 
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shows significant potential for complex shape representation, and it is also closely linked to neural 

hypotheses of phenomenal consciousness. For instance, studies by Landman et al. (2003), Lamme 

(2003), and Sligte et al. (2010) suggest that phenomenal consciousness primarily depends on posterior 

visual areas (such as V4) rather than on the dorsolateral prefrontal cortex (DLPFC). 

We do not claim that V4 is definitively the neural basis of the conscious experience of letter 

shapes. Indeed, any attempt to identify the exact neural basis of consciousness is extremely complex 

and beyond the scope of our discussion. Rather, our point is that not committing to LO as the locus 

of consciousness does not leave us without viable alternatives. At minimum, V4—an upstream mid-

level area relative to LO—remains a reasonable candidate. Thus, even without committing to LO as 

the neural basis of letter shape experience, the Rich View remains neuroscientifically plausible. 

To reiterate, the LO-VWFA mechanism introduced in this section enables the Rich View to 

reasonably accommodate the new data relied upon by the Fragment View—specifically, the subjects’ 

erroneous reporting performance. This is not a direct refutation of the Fragment View but a 

challenge to its claim of the uniqueness of being the explanation of the new data. In Section 3.3, we 

have already emphasized the theoretical advantages of the Rich View over the Fragment View. 

Given that the Fragment View’s exclusivity has been challenged and the Rich View can still 

reasonably account for the new data, it remains superior. The final part of this section addresses 

potential concerns, and these responses aim to further illustrate the reasonableness of the LO-VWFA 

mechanism in supporting the compatibility between the Rich View and the new data. 

5 Conclusion 

Kouider et al. proposed the Fragment View based on new data from the Sperling variant experiment. 

They claim that subjects are conscious only of fragmented representations of iconic memory content 

rather than the specific ones. This stands in contrast to the Rich View, which asserts that subjects are 

conscious of the specific representations. Kouider et al. insist that only the Fragment View can 

properly explain the new data, while the Rich View supposedly cannot. 

However, this paper challenges the idea of the uniqueness of the Fragment View as the 

currently available explanation for these new data, arguing that Kouider et al. have overlooked 

alternative explanations. By introducing the LO-VWFA mechanism, it becomes clear that although 

the Rich View may not directly account for the new data, these data can be explained by the LO-
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VWFA mechanism, which is compatible with the Rich View. Additionally, the Rich View holds 

theoretical advantages. The latest neuroscience evidence supports the Rich View, and the Fragment 

View also faces its dilemmas. 

In conclusion, the Rich View not only accounts for the data on which the Fragment View relies 

but also holds greater theoretical advantages than the Fragment View. There remains good reason 

to maintain confidence in the Rich View, as the Fragment View does not appear to pose a serious 

threat to it. 

Reference 

Agrawal, A., K. Hari, and S. Arun. 2020, may. A compositional neural code in high-level visual 

cortex can explain jumbled word reading. eLife 9: e54846. https://doi. org/10.7554/eLife.54846.  

Block, N. 1995. On a confusion about a function of consciousness. Behavioral and Brain Sciences 

18 (2): 227–247. https://doi.org/10.1017/S0140525X00038188.  

Block, N. 2007a. Consciousness, accessibility, and the mesh between psychology and 

neuroscience. Behavioral and Brain Sciences 30 (5-6): 481–499. https://doi.org/10. 

1017/S0140525X07002786.  

Block, N. 2007b. Overflow, access, and attention. Behavioral and Brain Sciences 30 (5- 6): 530–

548. https://doi.org/10.1017/S0140525X07003111.  

Block, N. 2008. Consciousness and cognitive access. Proceedings of the Aristotelian Society 108(1 

pt 3): 289–317. https://doi.org/10.1111/j.1467-9264.2008.00247.x. 

Block, N. 2011, December. Perceptual consciousness overflows cognitive access. Trends in 

Cognitive Sciences 15 (12): 567–575. https://doi.org/10.1016/j.tics.2011.11.001.  

Block, N. 2014. Rich conscious perception outside focal attention. Trends in Cognitive Sciences 

18(9): 445–447. https://doi.org/10.1016/j.tics.2014.05.007.  

Block, N. 2023. The Border Between Seeing and Thinking. New York, US: OUP Usa. 

Brockmole, J.R., R.F. Wang, and D.E. Irwin. 2002, April. Temporal integration between visual 

images and visual percepts. Journal of Experimental Psychology: Human Perception and 

Performance 28(2): 315–334. https://doi.org/10.1037// 0096-1523.28.2.315.  

Brown, R. 2012. The myth of phenomenological overflow. Consciousness and Cognition 21: 599–

604.  

https://doi.org/10.1111/j.1467-9264.2008.00247.x
https://doi.org/10.1016/j.tics.2014.05.007


 
20 

Bronfman, Z. Z., Brezis, N., Jacobson, H., & Usher, M. 2014. We see more than we can report: 

“Cost-free” color phenomenality outside focal attention. Psychological Science 25(May): 1–10. 

Cohen, M.A. and D.C. Dennett. 2011a. Consciousness cannot be separated from function. Trends 

in Cognitive Sciences 15(8): 358–364. https://doi.org/10.1016/j.tics. 2011.06.008.  

Cohen, M. A., Alvarez, G. A., & Nakayama, K. 2011b. Natural-scene perception requires 

attention. Psychological Science 22(9): 1165–1172. 

Cohen, M. A., Botch, T. L., & Robertson, C. E. 2020. The limits of color awareness during active, 

real-world vision. Proceedings of the National Academy of Sciences of the United States of America 

117(24): 13821–13827. https://doi.org/10.1073/pnas.1922294117. 

Dehaene, S. and L. Naccache. 2001. Towards a cognitive neuroscience of consciousness: Basic 

evidence and a workspace framework. Cognition 79(1-2): 1–37. 

de Gardelle, V., J. Sackur, and S. Kouider. 2009. Perceptual illusions in brief visual presentations. 

Consciousness and Cognition 18(3): 569–577. https://doi.org/10. 1016/j.concog.2009.03.002.  

Enns, J. T., & Di Lollo, V. 2000. What's new in visual masking? Trends in Cognitive Sciences 4(9): 

345–352. https://doi.org/10.1016/s1364-6613(00)01520-5. 

Haun, A. M., Tononi, G., Koch, C., & Tsuchiya, N. 2017. Are we underestimating the richness of 

visual experience? Neuroscience of Consciousness 2017(1): niw023. https://doi.org/10.1093/nc/niw023. 

He, S., Cavanagh, P., & Intriligator, J. 1996. Attentional resolution and the locus of visual 

awareness. Nature 383(6598): 334–337. https://doi.org/10.1038/383334a0 

Grill-Spector, K., T. Kushnir, T. Hendler, R. Malach. 1998. Cue-invariant activation in object-

related areas of the human occipital lobe. Neuron 21: 191–202. 

Grill-Spector, K., Z. Kourtzi, and N. Kanwisher. 2001. The lateral occipital complex and its role 

in object recognition. Vision Research 41(10–11): 1409–1422. https://doi.org/10.1016/S0042-

6989(01)00073-6. 

Grainger, J. and C. Whitney. 2004. Does the human mind read words as a whole? Trends in 

Cognitive Sciences 8(2): 58–59. https://doi.org/10.1016/j.tics.2003.11.006. 

Jackson-Nielsen, M., Cohen, M. A., & Pitts, M. A. 2017. Perception of ensemble statistics requires 

attention. Consciousness and Cognition 48: 149–160. 

Kouider, S. and E. Dupoux. 2004. Partial awareness creates the “illusion” of subliminal semantic 

priming. Psychological Science 15(2): 75–81. https://doi.org/10.1111/j.0963-7214.2004.01502001.x. 

https://doi.org/10.1093/nc/niw023
https://doi.org/10.1016/j.tics.2003.11.006
https://doi.org/10.1111/j.0963-7214.2004.01502001.x


 
21 

Kouider, S., V. de Gardelle, J. Sackur, and E. Dupoux. 2010, 07. How rich is consciousness? the 

partial awareness hypothesis. Trends in Cognitive Sciences 14: 301–7. 

https://doi.org/10.1016/j.tics.2010.04.006.  

Koch, C., & Tsuchiya, N. 2007. Attention and consciousness: two distinct brain processes. Trends 

in Cognitive Sciences 11(1): 16-22. https://doi.org/10.1016/j.tics.2006.10.012. 

Kim, J. 2011. Philosophy of Mind. Boulder, CO: Westview Press.  

Kozuch, B. 2019. Gorillas in the missed (but not the unseen): Reevaluating the evidence for 

attention being necessary for consciousness. Mind & Language 34(3): 299–316. 

Landman, R., H. Spekreijse, and V. Lamme. 2003. Large capacity storage of inte- grated objects 

before change blindness. Vision Research 43(2): 149–164. https:// doi.org/10.1016/S0042-6989(02)00402-

9. 

Lamme, V. A., Zipser, K., & Spekreijse, H. 2002. Masking interrupts figure-ground signals in V1. 

Journal of Cognitive Neuroscience 14(7): 1044–1053. https://doi.org/10.1162/089892902320474490 

Lamme, V.A. 2003, January. Why visual attention and awareness are different. Trends in 

Cognitive Sciences 7(1): 12–18. https://doi.org/10.1016/S1364-6613(02)00013- X.  

Lamme, V.A. 2004, June-July. Separate neural definitions of visual consciousness and visual 

attention: a case for phenomenal awareness. Neural Networks 17(5-6): 861–872. 

https://doi.org/10.1016/j.neunet.2004.02.005.  

Lamme, V.A. 2006, November. Towards a true neural stance on consciousness. Trends in 

Cognitive Sciences 10(11): 494–501. https://doi.org/10.1016/j.tics.2006.09.001.  

Levin, D. T., & Angelone, B. L. 2008. The visual metacognition questionnaire: A measure of 

intuitions about vision. American Journal of Psychology 121(3): 451–472. 

Lau, H. and D. Rosenthal. 2011, August. Empirical support for higher-order theories of conscious 

awareness. Trends in Cognitive Sciences 15(8): 365–373. https://doi.org/10.1016/j.tics.2011.05.009. 

Li, F. F., VanRullen, R., Koch, C., & Perona, P. 2002. Rapid natural scene categorization in the 

near absence of attention. Proceedings of the National Academy of Sciences of the United States of 

America 99(14): 9596–9601. https://doi.org/10.1073/pnas.092277599. 

Malach, R., T. Reppas, J. B. Benson, et al. 1995. Object-related activity revealed by functional 

magnetic resonance imaging in human occipital cortex. Proceedings of the National Academy of 

Sciences 92(18): 8135–8139. 

https://doi.org/10.1016/j.tics.2006.09.001
https://doi.org/10.1016/j.tics.2011.05.009


 
22 

Mack, A. and I. Rock. 1998. Inattentional Blindness. Cambridge, MA: MIT Press. 

Montaser-Kouhsari, L., & Rajimehr, R. 2004. Attentional modulation of adaptation to illusory 

lines. Journal of Vision 4(6): 434–444. https://doi.org/10.1167/4.6.4. 

Mole, C., D. Smithies, and W. Wu, eds. 2011. Attention: Philosophical and Psychological Essays. 

Oxford: Oxford University Press. 

Mack, A., & Clarke, J. 2012. Gist perception requires attention. Visual Cognition 20(3): 300–327. 

Mack, A., Erol, M., & Clarke, J. 2015. Iconic memory is not a case of attention-free awareness. 

Consciousness and Cognition 33: 291–299. https://doi.org/10.1016/j.concog.2014.12.016. 

Nartker, M., C. Firestone, H. Egeth, and I. Phillips. 2024. Sensitivity to visual features in 

Inattentional Blindness. eLife 13: RP100337. 

Prinz, J.J. 2000. A neurofunctional theory of visual consciousness. Consciousness and Cognition 

9(2): 243–259. 

Pasupathy, A., & Connor, C. E. 2001. Shape representation in area V4: Position-specific tuning 

for boundary conformation. Journal of Neurophysiology 86(5): 2505–2519. 

https://doi.org/10.1152/jn.2001.86.5.2505. 

Pascual-Leone, A., & Walsh, V. 2001. Fast backprojections from the motion to the primary visual 

area necessary for visual awareness. Science 292(5516): 510–512. 

https://doi.org/10.1126/science.1057099. 

Phillips, I. 2011. Perception and iconic memory: What sperling doesn’t show. Mind & Language 

26(4): 381–411. https://doi.org/10.1111/j.1468-0017.2011.01422.x. 

Phillips, I. 2016. No watershed for overflow: Recent work on the richness of consciousness. 

Philosophical Psychology 29(2): 236–249. https://doi.org/10.1080/09515089.  

Raftopoulos, A. 2009. Cognition and Perception: How Do Psychology and Neural Science 

Inform Philosophy? Cambridge, MA: MIT Press. 

Rahnev, D., B. Maniscalco, T. Graves, and et al. 2011. Attention induces conservative subjective 

biases in visual perception. Nature Neuroscience 14: 1513–1515. https://doi.org/10.1038/nn.2948.  

Sperling, G. 1960. The information available in brief visual presentations. Psychological 

Monographs: General and Applied 74(11): 1–29. https://doi.org/10.1037/h0093759.  

Simons, D. J., & Chabris, C. F. 1999. Gorillas in our midst: sustained inattentional blindness for 

dynamic events. Perception 28(9): 1059-1074. https://doi.org/10.1068/p281059. 

https://doi.org/10.1152/jn.2001.86.5.2505
https://doi.org/10.1111/j.1468-0017.2011.01422.x
https://doi.org/10.1068/p281059


 
23 

Suzuki, S., & Grabowecky, M. 2003. Attention during adaptation weakens negative afterimages. 

Journal of Experimental Psychology: Human Perception and Performance 29(4): 793–807. 

https://doi.org/10.1037/0096-1523.29.4.793. 

Sligte, I.G., H.S. Scholte, and V.A. Lamme. 2008. Are there multiple visual short-term memory 

stores? PLOS ONE 3(2): e1699. https://doi.org/10.1371/journal.pone.0001699. 

Sligte, I.G., H.S. Scholte, and V.A.F. Lamme. 2009. Activity predicts the strength of visual short-

term memory representations. Journal of Neuroscience 29(23): 7432–7438. 

https://doi.org/10.1523/JNEUROSCI.0784-09.2009.  

Sligte, I.G., A.R.E. Vandenbroucke, H.S. Scholte, and V.A.F. Lamme. 2010. Detailed sensory 

memory, sloppy working memory. Frontiers in Psychology 1. 

https://doi.org/10.3389/fpsyg.2010.00175.  

Sergent, C., Ruff, C. C., Barbot, A., et al. 2011. Top-down modulation of human early visual cortex 

after stimulus offset supports successful postcued report. Journal of Cognitive Neuroscience 23: 

1921–1934. 

Stazicker, J. 2011. Attention, visual consciousness and indeterminacy. Philosophical 

Investigations 34(2): 162–177. https://doi.org/10.1111/j.1468-0017.2011.01414.x. 

Tyler, C. W. 2015. Peripheral color demo. i-Perception 6(6): 2041669515613671. 

https://doi.org/10.1177/2041669515613671. 

Vandenbroucke, A.R.E., I.G. Sligte, and V.A.F. Lamme. 2011, May. Manipulations of attention 

dissociate fragile visual short-term memory from visual working memory. Neuropsychologia 49(6): 

1559–1568. https://doi.org/10.1016/j.neuropsychologia. 2010.12.044.  

Walsh, V., & Cowey, A. 1998. Magnetic stimulation studies of visual cognition. Trends in 

Cognitive Sciences 2(3): 103–110. https://doi.org/10.1016/S1364-6613(98)01134-6. 

Wolfe, J.M. 1999. Inattentional amnesia, In Fleeting Memories, ed. Coltheart, V., 71–94. 

Cambridge, MA: MIT Press. 

Wu, W. 2014. Attention. New York: Routledge.  

Whitwell, R. L., Milner, A. D., Cavina-Pratesi, C., Barat, M., & Goodale, M. A. 2015. Patient DF’s 

visual brain in action: Visual feedforward control in visual form agnosia. Vision Research 110(Part B): 

265–276. https://doi.org/10.1016/j.visres.2014.08.016. 

https://doi.org/10.1371/journal.pone.0001699
https://doi.org/10.1111/j.1468-0017.2011.01414.x
https://doi.org/10.1177/2041669515613671


 
24 

Rensink, R. A., J. K. O’Regan, and J. J. Clark. 1997. To see or not to see: The need for attention to 

perceive changes in scenes. Psychological Science 8: 368–373. 


