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Abstract
I address the question of whether differences in color terminology cause differences 
in color experience in speakers of different languages. If linguistic representations 
directly affect color experience, then this is a case of what I call the linguistic pen-
etrability of perception, which is a particular case of cognitive penetrability. I start 
with some general considerations about cognitive penetration and its alleged occur-
rence in the memory color effect. I then apply similar considerations to the interpre-
tation of empirical studies of color perception in speakers of different languages. I 
argue that findings such as differences in categorical perception in speakers of dif-
ferent languages do not show that language affects color experience. They therefore 
do not support the claim that color experience is linguistically penetrable. But even 
if we grant that color experience is different in speakers of different languages, I 
argue that this might still not be a case of linguistic penetration. Finally, I consider 
some epistemological consequences of the assumption that speakers of different lan-
guages have different color experiences.

Keywords  Color perception · Language · Cognitive penetrability · Color concepts · 
Categorical perception

It has long been known that languages don’t all divide the color spectrum in the 
same way. Languages can have as few as two basic color terms, referring to light and 
dark colors (Berlin and Kay 1969). Several languages do not distinguish between 
blue and green (e.g. Himba and Berinmo, spoken by indigenous people in Namibia 
and in Papua New Guinea, respectively). Others, such as Russian and Greek, unlike 
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English, have two different words for light and dark blue. Two natural questions 
come to mind: what causes these differences in color terminology? And are any dif-
ferences in color perception caused by differences in color terminology?

It is now believed that, despite differences in color vocabulary, speakers of dif-
ferent languages make equivalent judgements about whether two colors are identi-
cal or different (Roberson et  al. 2009); they can make the same color discrimina-
tions (according to Pointer and Attridge 1998, humans can discern about 2 million 
colors). So it doesn’t seem to be the case that languages lack different words for 
blue and green, say, because their speakers cannot see the difference between these 
colors. The explanation of what causes a language to have the color terms that it has 
probably involves at least cultural (what colors are important) and environmental 
(what colors are available) factors, which are constrained by facts about color vision.

The question that will occupy me is not what causes differences in color terms, 
but instead whether color terms can cause differences in color perception. Language 
induces discrimination habits, and speakers of languages with noncoextensive color 
terms1 (terms which differ in the range of colors in their reference) will learn and 
practice different color discriminations. Does this make any difference in the color 
experiences speakers of different languages end up having? More specifically, will 
two colors look more different if they receive two different names than if they don’t?

I propose to consider this issue in light of the debate about the cognitive pen-
etrability of perception. This will allow us to consider different ways language and 
perception might interact, while singling out the kind of influence of language on 
color perception that would be the most interesting. If language directly affects color 
experience, that is, the phenomenology of color, or the way colors appear to us, then 
this is a case of what I’ll call the linguistic penetrability of perception, which I take 
to be a particular case of cognitive penetrability of perception. Some recent studies 
seem to show that the language we speak directly affects color experience (Roberson 
et  al. 2000, 2005; Zhong et  al. 2018), resulting in speakers of different languages 
having different color experiences. If that is the case, then color experience is lin-
guistically penetrable.

Before discussing the evidence for this, I believe it’s helpful to consider some 
reasons for taking color experience to be cognitively (or linguistically) impenetrable 
(Sect. 1). It is also helpful to illustrate how some have denied this with the so-called 
memory color effect (Sect.  2). This will serve to illuminate the discussion about 
the linguistic penetrability of color experience. Both phenomena, if real, seem to 
imply that color experience, contrary to what most vision scientists have assumed, is 
affected by higher order cognitive states. In Sect. 3 I’ll review some empirical stud-
ies involving speakers of different languages, and discuss whether we should inter-
pret their findings as evidence for the linguistic penetrability of color perception. I’ll 
argue that there is so far no strong evidence that speakers of different languages have 
different color experiences. But even if we grant that they do, I’ll argue in Sect. 4 
that this might still not be a case of linguistic penetration. In Sect. 5, I consider some 
epistemological consequences of the assumption that speakers of different languages 

1  Henceforth “speakers of different languages”.
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have different color experiences. I’ll argue that if this were the case, it would have 
negative epistemological consequences, but only small ones.

1 � Cognitive penetrability and colors

To a first approximation, we can say that perception is cognitively penetrated if 
perceptual experiences have their phenomenal character at least in part determined 
by cognitive states, such as beliefs, desires, expectations or (important to our case) 
the language one speaks.2 In further characterizing cognitive penetration, we can 
consider some useful distinctions made by Fodor (1985) and Pylyshyn (1999). For 
them, cognitive penetration of visual perception would occur if information from 
outside the visual system affected some computation that the system performs, and 
therefore its output.3,4 As Gross et al. put it, “not all top-down effects are cognitive 
penetration: it matters where the information is stored” (2014, p. 6). Contextual and 
top-down information processing that occurred within the visual system because of 
visual principles would not count as cognitive penetration (Pylyshyn 1999). In addi-
tion, the top-down cognitive effects must be perceptual (which I take to mean that, 
in the case of color, they would have to affect color experience, or phenomenol-
ogy), and not just post-perceptual (affecting e.g. judgments about color appearance) 
(Fodor 1985, p. 204).5 Also, it is usually accepted that perceptual differences should 
not be due to attention (Fodor 1988; Pylyshyn 1999; Siegel 2012; Firestone and 
Scholl 2016). This means that if two subjects have different perceptual experiences 
only because they are attending to different things, that shouldn’t count as cognitive 

2  Here I follow Macpherson (2012) and Siegel (2012) in taking that alteration in perceptual experience, 
and not only in perceptual processing, is necessary for the cognitive penetrability of perception.
3  This is roughly what Burnston (2017) calls “the computation condition” for the cognitive penetrability 
of perception, and he goes on to argue that it cannot be met, due to differences in format between percep-
tual and cognitive representations. That is one way to argue against one form of cognitive penetrability of 
perception. I here remain neutral about the format perceptual and conceptual representations take.
4  To be more precise, Fodor’s view seems to be a little more strict than Pylyshyn’s, for, as I read him, 
cognitive penetration would occur if any kind of information from outside a given module were to affect 
its output. For Pylyshyn, on the other hand, the penetrating information would have to come from outside 
the visual system. Presumably, then, modules in the visual system could interact.
5  Both Fodor and Pylyshyn tend to formulate the view that visual input systems, or early visual pro-
cesses (such as the processing of color), are cognitively impenetrable in terms of their computations and 
outputs being unaffected by cognitive states. Unlike Siegel (2012) and Macpherson (2012), they tend 
not to be explicit about whether this should also mean that visual perceptual experience of those basic 
features is impenetrable (though I take they would accept that). Psychologists testing possible effects of 
memory, or language, on color perception are generally interested in revealing changes in conscious per-
ceptual experience (and they tend to rely on that in their experiments), and not just in sub-personal color 
processing. In addition, it is cognitive penetrability in this sense that has interesting epistemological 
implications, which will be considered in the final part of the paper. So differences in color processing 
that do not generate differences in color experiences should not count as cognitive (or linguistic) penetra-
bility for the purposes of this paper.



	 Synthese

1 3

penetrability. That is because attention is assumed to change the input to perception, 
but not perceptual processing properly.6,7

As Fodor notes, “no one in his right mind doubts that perception interacts with 
cognition somewhere. What’s at issue (…) is the locus of this interaction.” (1985, 
p. 204). Though the influence of cognitive states on perceptual judgments, or on 
where and what we attend to, can be interesting and non-obvious, there is nothing 
really revolutionary about it; nothing that would force us to reconceive how the 
mind is organized (Firestone and Scholl 2016). Cognition directly affecting percep-
tual experience, on the other hand, might force us to reconceive the separation of 
these two psychological categories. “Cognitive penetration” is therefore reserved for 
the kind of interaction between cognition and perception that would have particu-
larly revolutionary consequences for our understanding of the mind, as well as for 
certain epistemological views. The empirical work that will be considered here, as 
we will see, is often interpreted as providing evidence for this strong kind of interac-
tion, where cognitive or linguistic representations directly affect color experience.

Philosophers care about the relation between perception and cognition for sev-
eral reasons. Interest in cognitive architecture is one, which involves questions about 
how the mind is structured, how different faculties relate, whether the mind consists 
at least in part of modules, and so on. In addition, one might care about the epis-
temological consequences of different views about the relation between perception 
and cognition. Those who, with Fodor, like objectivity and “hate relativism” (1985), 
might wish to say that there are at least some aspects of perceptual experience that 
are not affected by anything we believe. For if what we believe affects all that we 
perceive, then perception can’t be the common ground we use to gain knowledge 
and dissipate disagreement. If what people perceive will vary as much as what they 
believe, then perhaps no two people will ever share the same perceptual experiences. 
Besides, if perceptual experience is cognitively penetrated, that is, if phenomenal 
character is partly determined by what we believe, expect, etc., this could create 
problems for the natural view that perceptual experience provides justification for 
perceptual beliefs (Siegel 2012). In order to preserve these ideas, we might try to 
find at least some impenetrable aspects of experience.

Here is where the interest in color experience comes from. If we are looking 
for cognitively impenetrable features of experience, unaffected by cognitive states, 
basic visual properties, such as color, are a natural choice. How colors appear to us 

6  The topic of how attention relates to cognitive penetration is controversial. In Sect. 4 I’ll suggest why 
differences in attention can’t explain away an assumed difference in color experience in speakers of dif-
ferent languages. But I leave it open whether attentional effects on perception could amount to cognitive 
penetration in other situations. See Raftopoulos (2009) for a development of Pylyshyn’s view, with a 
discussion of different forms of attention and their role in early and late vision, and for why attention ren-
ders the latter cognitively penetrable. See Mole (2015), for a criticism of the view that attention-mediated 
influences of cognition on perception do not amount to cognitive penetration. For discussion, see Gross 
(2017).
7  More generally, Firestone and Scholl (2016) take it that cognitive penetration requires that higher order 
states affect perceptual processing, and not just the input to perception. So when our desire to experience 
darkness causes us to close our eyes, which leads us to experience darkeness, cognition is affecting the 
input to perception, but not perceptual processing. This is therefore not a case of cognitive penetration.
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doesn’t seem to depend on any cognitive states.8 There seems to be nothing I need 
to know to see bananas as yellow. I just need to look at a ripe banana under the 
right conditions of illumination and have my visual system working properly: that is 
enough to explain the yellowness I experience. But one might be inclined to argue 
that that doesn’t hold for the perception of objects. What I experience when I look at 
an elm tree, or at a cell under a microscope, or at the night sky through a telescope is 
affected by my background knowledge about trees, organelles and heavenly bodies. 
I can’t perceive Jupiter as Jupiter through the telescope if I don’t have the concept 
JUPITER and if I don’t know what it is supposed to look like. But I presumably see 
the same colors and shapes as an astronomer does.9

The expertise required for perceiving Jupiter as Jupiter does not seem required 
for perceiving yellow. When people disagree about colors, it’s often assumed that 
the explanation for this will fall under the scope of biology. Some people have only 
two types of cones in the retina, instead of three, and their color experience will 
be affected in different ways depending on which type is missing. Differences in 
color perception can also be found among trichromats and are explained by a num-
ber of factors, including differences in cone ratios (Webster 2015). These differences 
are not uncommon, and they tend to manifest themselves in ordinary life. But we 
don’t expect them to be explained by what someone knows and the other doesn’t. No 
amount of teaching could make a colorblind person perceive the difference between 
green and red.

Color perception is then a good candidate for a cognitively impenetrable aspect 
of experience. In fact, proponents of the view that perceptual systems are modular, 
such as Fodor (1983) and Pylyshyn (1999), have taken color processing to be a para-
digmatic example of a visual process that is “encapsulated” and therefore not subject 
to the influence of higher cognitive states.

Given the previous characterizations, if one were to try to preserve the claim that 
color experience is cognitively impenetrable, in spite of apparent evidence against 
it, one might typically try to adopt one of the following strategies (cf. Macpherson 
2012, p. 25). One is to say that the alleged effect is post-perceptual: color experience, 
despite appearances, is not really affected by cognitive states; only judgements about 
experience are affected. Since cognitive penetration of color perception requires 
alteration in color experience, denying that such alteration occurs would be tanta-
mount to claiming that there is no cognitive penetration. Another strategy for deny-
ing cognitive penetrability would be to concede that color experience is affected, but 
deny that the causes are cognitive states. Differences in color experience might be 

8  Color is a paradigmatic example, but the same seems to be true of other basic visual properties, such as 
orientation, motion, shape and contrast.
9  I’m not endorsing the view that one can perceive higher order properties such as Jupiter, and not 
merely judge a visual object to be Jupiter. I am just presenting it as a possible view, one which grants 
that perception of objects, but possibly not of their features, is cognitively penetrable (for discussion, see 
Siegel (2005), Mandelbaum (2018)).
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caused by differences in attention, or by perceptual processes or constraints (which 
use information stored in the visual system).10

2 � Memory color effect

Despite its intuitive appeal, the claim that color experience is cognitively impen-
etrable has been challenged. Recently there has been a renewed interest in experi-
ments such as Delk and Fillenbaum’s (1965), which seem to show that color experi-
ence can be affected by our memory or knowledge of the typical colors of objects. 
Because of this, many have chosen color experience as the standard example in dis-
cussions of cognitive penetrability. In their experiment, Delk and Fillenbaum placed 
different figures, all the same orange-red color, against a colored background. Sub-
jects had to adjust the color of the background (by giving instructions to an experi-
menter) until it matched the color of the figure. Participants made the background 
redder when the figure was of a typical red object (such as a heart or an apple), than 
when it was of objects with no typical color (such as a circle). Similar results have 
been found more recently, with better experimental designs (Hansen et  al. 2006; 
Olkkonen et al. 2008; Witzel 2016). In one kind of experiment (Hansen et al. 2006; 
Olkkonen et  al. 2008), subjects had to adjust the color of fruit images until they 
looked grey. They found that instead of adjusting the color of, e.g., a yellow banana 
to an achromatic grey, subjects actually chose a grey that was slightly bluish (yel-
low’s opponent color). The same pattern of color adjusting did not occur with a disc 
(an object with no typical color).

Results like these are usually interpreted as showing that one’s knowledge or 
memory of the typical color of objects affects color experience, what has come to be 
known as the memory color effect. The idea is that an achromatic grey banana would 
still look yellow and that for the banana to really look grey, subjects had to adjust its 
color further away from yellow, making it slightly blue. In the case of Delk and Fil-
lenbaum’s experiment, the idea is that subjects make the background more red in 
the case of a heart because it is perceived to be more red that the circle. Macpherson 
(2012), for instance, argues that the strategies mentioned above to preserve cognitive 
impenetrability would not work here (see also Schirillo 1999). She claims, about 
Delk and Fillenbaum’s findings, that if we assumed subjects accurately experienced 
the color of the heart and of the redder background to be different, but merely judged 
them to be the same, we would be attributing an inexplicable, “gross form of mis-
judgment to the subject” (2012, p. 41). She also argues against the idea that attention 
can explain the effect. Hearts look redder than circles of the same color, and achro-
matic grey bananas look yellow, because of what we know about their typical colors. 
Color experience is therefore said to be cognitively penetrable.

10  For these and different ways to counter the claim that perception is cognitively penetrated, see Fire-
stone and Scholl (2016), who consider a number of recent studies claiming to have found cognitive 
effects on perception.
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But these findings have alternative explanations. Some flaws in Delk and Fil-
lenbaum’s experimental design (e.g. the use of a sheet of waxed paper between 
subjects and the figures) led Zeimbekis (2013) to suggest that, because this was a 
perceptually difficult task, the belief that hearts are red might have led subjects to 
initially shift the color of the background towards red, as a strategy to try to get the 
right matching in non-ideal conditions.11 Because no typical colors are associated 
with circles, no such strategy was adopted in that case. Due to the conditions of the 
experiment, subjects might have reached a point of indiscriminability when trying 
to match the color of the figure and the background. Hearts, unlike circles, ended 
up being matched to a redder background, but not because they really looked red-
der.12 The newer experiments avoid many of the design flaws affecting Delk and 
Fillenbaum’s, but they also allow for alternative explanations. It is possible that sub-
jects adjusted the color of the banana towards its opponent color not because the 
achromatic grey banana looked yellow, but as a strategy in order to make sure that 
there was nothing of the canonical color left in the image (Zeimbekis 2013; Valenti 
and Firestone, 2019). Because subjects know bananas are yellow, they moved a safe 
distance away from yellow, making the banana a grey that, while slightly blue, could 
still count as grey, and so allowed them to comply with the instructions given.

Witzel (2016)’s experiment seems to avoid this objection, because it doesn’t 
rely on color adjustment. The image of a grey banana and of a bluish-grey banana 
were shown side-by-side against a grey background, and subjects were asked which 
looked grey. The bluish-grey banana was chosen more often than the grey one (the 
same did not occur with grey and bluish-grey discs). This too is taken to suggest 
that the grey banana is still perceived as yellow. But one potential problem with the 
design is that the question “which looks grey?” doesn’t have a unique answer, since 
the two bananas had similar color and could both be called “grey”. Although the 
instructions said that one of the items was more purely grey than the other, there 
could be variation in what people take to be a purer grey. The fact that subjects 
did not show a clear preference for the grey disc over the bluish-grey suggests that. 
Since both could be considered grey, it is possible that subjects chose the bluish-
grey banana more often because it was the most clearly not yellow of the two, and 
not because the grey one looked yellow. A better question here, it would seem, 
would have been “which banana is the same grey as the background?”. This would 
require a more direct comparison, instead of relying on people’s judgment about 
what counts as a purer grey (which might be context sensitive).

It seems then that it is not easy to demonstrate that memory color affects color 
experience, for the results can be reinterpreted in terms of influences of beliefs on 
judgments about color. One reason to favor this reinterpretation comes from Valenti 
and Firestone (2019). They developed a more straightforward experiment, in which 

12  In addition, Gross et al. (2014) failed in an attempt to conceptually replicate their findings. Valenti and 
Firestone (2019) did replicate the findings, but, as we will see below, they ran other conditions whose 
results cast doubt on the interpretation that the effects were perceptual.

11  For other concerns about Delk & Fillenbaum’s experimental design, see Deroy (2013) and Machery 
(2015).
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people were presented with three images side-by-side (different combinations of 
discs and bananas, grey or bluish-grey) and were asked to select “the odd color out”. 
The idea is that, if the memory color effect is real, grey bananas should look yel-
lowish, bluish-grey bananas should look grey, but grey and bluish-grey discs should 
look the color they are (because discs don’t have a canonical color). In a scenario, 
e.g., where a grey banana, a bluish-grey banana and a grey disc are presented, the 
memory color effect predicts that people should choose the grey banana as the odd 
color out (and not the bluish-grey). Subjects, however, did not respond according to 
the memory color view in any of the combinations, but were mostly accurate in their 
answers. This suggests that color memory or knowledge doesn’t affect color appear-
ance. Grey bananas don’t really look yellow. Subjects’ beliefs about the typical color 
of objects may affect performance (such as in the previous experiments), but not by 
altering color appearance. And if there is no difference in color appearance depend-
ing on the object, then there is no cognitive penetration.

But even if we granted that objects do affect color experience, we might still 
reject the conclusion that this is a genuine case of cognitive penetration of percep-
tion. One alternative explanation for the difference in color experience (assuming it 
occurs) would be that color processing has access to other visual information of a 
stimulus, such as shape and texture, which are assumed to be part of early vision.13 
There might be a color-shape–texture processing system, whose database belongs to 
the visual system and which stores past color-shape–texture associations, which is 
encapsulated from higher cognitive processes.14

In addition, even if objects do affect color experience, this is a fast and most likely 
automatic process, probably insensitive to what one believes. Pointing out to the 
subject that the heart and the circle are the same color would presumably not change 
their experience. The analogy here is with visual illusions such as Muller-Lyer’s, 
where learning that the two horizontal lines are the same length doesn’t make them 
look the same. Visual illusions are used to illustrate how perception can be encapsu-
lated from what we believe, for we continue to perceive something that we know not 
to be the case. If subjects formed the belief that the heart and the circle are the same 

13  This is supported by Olkkonen et al. (2008). Subjects made significant adjustments of objects’ colors 
to the opponent color especially when the stimuli were realistic photographs of fruits, but the effect was 
smaller with less realistic images (with no texture) and absent with pure outlines of shapes of fruits. 
Given that recognizing the object is not enough for the effect to occur (as in the outline shapes condi-
tion), Olkkonen et  al. point out that memory color effect, when it occurs, must be due to information 
about visual properties stored in a visual representation, and not to the activation of a semantic repre-
sentation. This means that these experiments don’t really show cognitive penetration, even if they show 
that color experience is affected, because this is likely not caused by beliefs or concepts (see also Deroy, 
2013).
14  Other possibilities are suggested by Deroy (2013) and Brogaard and Gatzia (2017). Deroy argues that 
multi-modal representations containing all and only sensory information about objects can affect color 
experience. These representations are assumed not to be conceptual, but they are not visual either, for 
they integrate information from all sensory modalities. On some views (such Fodor’s and Pylyshyn’s) 
this would probably still count as cognitive penetration. Brogaard and Gatzia (2017) suggest that color 
constancy could explain the effect, and so it would not qualify as a case of cognitive penetration.
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color, but still perceived the heart as being redder, this would actually speak in favor 
of the view that color experience is encapsulated from cognitive states.

We have seen how color experience, through the memory color effect, has been 
taken as a case study for the cognitive penetrability of perception. I suggested that 
the studies showing the memory color effect, including the newer ones, are not suc-
cessful in establishing that knowledge of the typical color of objects affects color 
experience proper, and not only post-perceptual judgments. This is what Machery 
(2015) calls “the locus problem” which, as he notes, seems to plague many attempts 
to show cognitive penetration: the evidence that tends to be provided in its support 
is often insufficient to determine the real locus of the effect, whether perceptual or 
post-perceptual. The studies reviewed here do not provide evidence for the cog-
nitive penetrability of color experience, for they fail to establish the locus of the 
effect to be truly perceptual. In addition, as we have seen, cognitive impenetrability 
could still be preserved even if we assumed the effect to be perceptual and accepted 
that objects affect color experience, for this could be explained by processes involv-
ing information stored in the visual system. I will now show that similar considera-
tions apply to the case of the influence of language on color perception.

3 � Language and color experience

It is doubtful that knowledge of the typical color of objects affects how colors are 
experienced. But could one’s language affect color experience? Languages vary in 
how many basic colors terms they have. And even when two languages have the 
same number of color terms, they might not be coextensive (e.g. Berinmo and 
Himba, cf. Roberson et al. 2000, 2005). Can language A, with 5 color terms, cause 
its speakers to see colors differently from speakers of language B, with 11? In par-
ticular, will two colors look more similar when they receive the same name than 
when they don’t?

When a trichromat and a dichromat disagree about whether a given color sample 
is green, it is natural to assume that the disagreement originates from differences in 
color appearance, which in turn result from differences in cone types. How about 
disagreements between speakers of different languages? Although perhaps not as 
common, we might imagine English and Himba speakers disagreeing about whether 
the color of the sky and the color of the leaves should be placed in the same color 
category. English speakers would say that they belong to different color categories 
(leaves are green and the sky is blue), whereas Himba speakers would disagree (they 
would say that both are yas). But here, the source of the disagreement is open to 
debate. Do the color of the leaves and the color of the sky end up appearing more 
similar to Himba speakers than they do to English speakers? Or is the disagreement 
purely linguistic: colors look exactly the same, but they are categorized differently 
because of the languages one speaks?

If linguistic penetration occurs in color perception, there must be differences 
in how colors appear to speakers of different languages (i.e. differences in color 
experience, or phenomenology), and not simply in their judgments about colors. 
Moreover, let’s assume that for linguistic penetrability to occur it is necessary that 
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differences in color experience are caused by information stored outside the visual 
system, being unexplained by perceptual principles or by differences in attention. 
More specifically, color experience is linguistically penetrable if linguistic represen-
tations directly cause colors to look different to speakers of different languages. Lin-
guistic representations are assumed to be part of higher order cognition, so if they 
do affect color experience, this would also be a case of cognitive penetrability.

Just like with the case of memory color effect, it is not easy to experimentally 
test whether language affects color experience, but some attempts have been made. 
Studies comparing speakers of different languages found a number of behavioral dif-
ferences in tasks involving color similarity judgements, color memory and discrimi-
nation. Let’s consider first similarity judgment tasks. In a famous experiment, Kay 
and Kempton (1984) compared speakers of English and Tarahumara, an indigenous 
language spoken in Mexico. Tarahumara has one word for both blue and green. The 
researchers wanted to see if English and Tarahumara speakers would differ in how 
similar or different they judged colors in the blue-green area of the spectrum to be. 
Subjects were presented with three color chips at a time and were asked which of the 
three was the most different from the other two. When one of the colors belonged to 
a different linguistic category from the other two, it was usually judged by English 
speakers to be the most different, even when it wasn’t.15 Tarahumara speakers, on 
the other hand, didn’t exaggerate distances when two colors crossed the blue-green 
divide. Roberson et  al. (2000, 2005) got similar results when comparing, among 
other things, the similarity judgements of English, Berinmo and Himba speakers.

A natural reaction here would be to say that what best explains the fact that Eng-
lish, unlike Tarahumara speakers, judge color chips A and B (both called “green”) to 
be more similar than they judge color chip B and color chip C (called “blue”) to be, 
even when B and C were in fact closer, is that they perceived their distances differ-
ently. As Macpherson might put it, assuming that subjects perceived distances accu-
rately, but judged them to be different, would be to attribute to them a gross form of 
misjudgment. In fact, English speakers did report that the color chosen as the most 
different looked more different to them (Kay and Kempton, p. 72). Why else would 
subjects make these similarity judgements unless colors looked that way to them? 
That is how Roberson et al. (2000, 2005) interpret their own results, which they take 
to “indicate that cultural and linguistic training can affect low-level perception” and 
that “the structure of linguistic categories distorts perception by stretching percep-
tual distances at category boundaries” (Roberson et al. 2000, p. 394). In their view, 
colors that belong to different categories look more different than colors that belong 
to the same linguistic category (even when they are equally distant, according to 
a color metric). Given that color categories vary from language to language, how 
similar or different two colors appear will to some extent depend on the categories 
in one’s language. If differences in similarity judgment between speakers of differ-
ent languages are indeed caused by differences in color experience, and linguistic 

15  What the authors took to be the real distance between colors was the measure of discrimination dis-
tance, whose unit is a just noticeable difference between colors.
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representations are directly responsible for these differences, then this would be a 
case of color experience being linguistically penetrated.

However, there is an alternative explanation for differences in similarity judg-
ment. The fact is that we may not be as good as we think we are in assessing our 
experiences, especially when differences in stimuli are small, as they were in these 
experiments. Kay and Kempton are in fact cautious when it comes to interpret-
ing their results. According to them, subjects might well be using what they call 
a “name strategy”. When asked to perform a difficult task, they might be uncon-
sciously reasoning that color chip C has a different name from A and B, and there-
fore is probably the most different.16 This is assumed to be unconscious because 
subjects reported not to be relying on color names. If subjects were using the name 
strategy, that would mean that color terms affected judgements about color distance, 
but not color experience proper.

In order to test whether English speakers could judge color distances more objec-
tively, Kay and Kempton designed a second experiment intended to block the use 
of the name strategy, by changing the method of presentation (only two color chips 
were visible at a time) and the instructions given. This time they asked participants 
to tell “which is bigger: the difference in greenness between the two chips on the left 
or the difference in blueness between the two chips on the right” (p. 73). They rea-
soned this would prevent subjects from using the name strategy, because they would 
be prevented from classifying the intermediate color chip as belonging to either blue 
or green. They were successful: with these differences in experimental design, Eng-
lish speakers’ similarity judgements were closer to the real distance between colors 
and not influenced by linguistic categories. Were their initial similarity judgments 
caused by permanent distortions in color perception (and not by implicit use of lan-
guage, or categorization), we would expect judgments to remain unchanged after 
little tweaks in the experimental design, but they didn’t.

Let’s now consider color memory experiments. In a typical experiment (cf. Rob-
erson et al. 2000, 2005) subjects are shown a color chip for a few seconds, which is 
removed from sight, then two color chips are presented and subjects have to indicate 
which they had just seen. Subjects remember better which chip they saw when the 
two options belong to different linguistic categories, so performance is different in 
speakers of different languages. We might be tempted to take this as suggesting that 
colors that cross a linguistic category appear more different, which is what makes 
it easier for English speakers, say, to remember the color they saw was blue when 
the alternative is green than when it is another shade of blue. But there is another 
equally plausible explanation for the results. As Pinker points out, experiments like 
these show only “that subjects remembered the chips in two forms, a non-verbal 
visual image and a verbal label, presumably because two types of memory, each 
one fallible, are better than one” (1994, p. 65). If an English speaker is shown a 
blue chip, she might register both the visual appearance and the name “blue”. When 
forced to choose between a blue and a green chip, it will be easier to say that the 

16  See Silins (2016) for discussion of what he calls “the belief response” to claims of cognitive penetra-
bility and its implications for our access to our own minds.
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blue chip is the one she saw, because the two forms of memories give the same 
result. When the alternative also gets the name “blue”, the subject will only be able 
to rely on visual memory, and might then be more prone to error. Color names might 
then help color memory without altering color appearance. Different performances 
by speakers of different languages might be explained by color names being avail-
able to some subjects but not to others.

We shouldn’t then immediately conclude, as Roberson et  al. (2000) do, that 
speakers of different languages make different judgments about color distances, and 
exhibit differences in color memory, because they see colors differently. In perceptu-
ally difficult tasks, where differences in stimuli are small, subjects might use color 
names as a strategy to resolve uncertainty, just as in memory color experiments sub-
jects might have used knowledge of the typical color of objects to help them solve 
the tasks. And if there is no evidence that speakers of different languages have dif-
ferent color experiences, there is no evidence for linguistic penetration.

However, other experiments compare performance of speakers of different lan-
guages in tasks that aim to be purely perceptual (which don’t rely on verbal reports 
or memory), and hence less subject to the name strategy. Winawer et  al. (2007), 
for instance, compared English and Russian speakers in a timed color discrimina-
tion task. The Russian language has two basic color terms for blue: “goluboy” (light 
blue) and “siniy” (dark blue). On a computer screen, subjects saw a triad of color 
squares, two at the bottom and one above. They had to indicate as quickly and accu-
rately as possible which of the two bottom squares had the same color as the square 
above. Sometimes the alternative colors belonged to different Russian categories, 
sometimes they belonged to the same category (both were goluboy, or siniy). Sub-
jects performed the task in three different conditions: with no interference, with 
verbal interference and with spatial interference.17 The researchers reasoned that, if 
language affects performance, then Russian speakers should show different patterns 
of reaction time than English speakers, and they should behave differently in the 
verbal interference condition. That is what they found. In trials without interference 
and with spatial interference, Russian speakers exhibited what is usually called cat-
egorical perception: they were faster at discriminating colors when they belonged to 
different categories in their language than when they belonged to the same category, 
even when the colors were equally spaced according to the adopted color metric. 
Categorical perception didn’t occur in trials with verbal interference, presumably 
because linguistic representations were being recruited for something else. English 
speakers didn’t show categorical perception under any condition.

With a different experimental design, Roberson et al. (2008) compared English 
and Korean speakers on a visual search task. The Korean language marks a distinc-
tion in the green region of the spectrum not marked by English. Participants had to 
fixate on a cross that was then surrounded by ten color squares. Nine were identical 
in color (the “distractors”) and one, the “oddball”, differed in hue from the others. In 

17  In the verbal-interference condition, “subjects silently rehearsed digit strings while simultaneously 
completing the color discrimination trials” (7781). In the control, spatial interference condition, “subjects 
maintained a spatial pattern in memory while completing color discrimination trials.” (7781).
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some trials the oddball belonged to the same Korean category as the others, in some 
it belonged to a different linguistic category. Participants had to indicate on which 
side of the display (left or right) the oddball was presented. Korean speakers showed 
categorical perception: they were faster at identifying the location of the oddball 
when it belonged to a different color category from the distractors than when it 
belonged to the same color category. English speakers, on the contrary, did not show 
categorical perception, being equally fast on both types of trials.

Many seem to believe that categorical perception findings should be interpreted 
as showing that color experience is different in speakers of different languages. For 
instance, Zhong et al. (2018) claim that “studies based on different languages have 
demonstrated that language affects people’s perceptions of color, as color perception 
varies according to the location of category boundaries in different languages” (p. 
361). And here again, this is a natural interpretation. Russian speakers were faster 
at discriminating colors that belonged to different linguistic categories because they 
looked more different than colors that were equally distant but that belonged to the 
same category. English speakers did not show the same pattern of reaction time 
because they did not perceive color distances in the same way. The same explana-
tion could be given to the results of similar studies, such as the one with Korean 
and English speakers. If these results indeed show that color experience is different 
in speakers of different languages, then this provides some evidence for linguistic 
penetrability.

But just as with the previous findings, we should be cautious in concluding 
that differences in reaction time result from differences in perceptual experience. 
Winawer et al. in fact consider that linguistic representations affect performance, but 
possibly not by promoting long-term distortions in the perception of color distances. 
One possibility we can envision is that color discrimination tasks induce the quick 
use of different sources of information (such as concepts or linguistic representa-
tions) to assist performance. Just as it might be easier to remember which color one 
has seen when both names and visual memory distinguish a target from the alterna-
tive, so too it might be easier to visually discriminate colors when two sources of 
information say they are different: visual appearance and language (or conceptual-
ization). When two colors belong to the same color category, on the other hand, 
subjects will only be able to rely on how they look to discriminate them, and not on 
how they are categorized. In fact, in this case, as Roberson and Hanley (2010) note, 
subjects will have conflicting information: linguistic representations (or concepts) 
will group the two colors together while visual appearance will indicate that they 
are different. This might make the decision harder, making room for hesitation and 
so taking more time. It seems possible, then, that linguistic representations (or con-
cepts) might interfere at a post-perceptual stage, affecting how quickly one makes 
perceptual decisions without affecting color phenomenology.

To help illustrate the point that differences in reaction time don’t necessarily indi-
cate differences in color phenomenology, we can consider the Stroop effect.18 It is 
well known that subjects are faster at naming the ink color of a word when the word 

18  I thank an anonymous reviewer for the suggestion.
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is congruent with its ink color (such as when “red” is written in red), and slower 
when the word is incongruent with its ink color (such as when “green” is written in 
red). No one takes this difference in reaction time to indicate that subjects experi-
ence different colors depending on the word written. Rather, for some reason (which 
needn’t concern us here) the automatic process of reading seems to interfere with 
the process of naming the ink color when the two are incongruent, without affect-
ing color experience. Just as conflicting semantic and visual information can slow 
reaction time in the Stroop effect, with no difference in color phenomenology, so 
too it seems possible that conflicting categorical and visual information can produce 
slower reaction times in visual tasks without affecting color experience.19 If that is 
the case, then differences in categorical perception in speakers of different languages 
don’t show that they have different color experiences.

A stronger reason for not assuming that categorical perception indicates a differ-
ence in perceived color similarity and dissimilarity is that it was eliminated when 
Russian speakers performed the task with verbal interference. If categorical percep-
tion indicated an alteration in perceptual experience, this would mean that Russian 
speakers saw different colors in the no-interference condition (where they exhibited 
categorical perception) than they did in the verbal interference condition (where 
categorical perception disappeared), which does not seem very plausible.20 As 
Winawer and Witthoft (2013) note,

“If a category effect goes away when labels become unavailable or not useful, 
then it is unlikely that the effect is due to color terms affecting early percep-
tual processes. While such an account is logically possible, it would require 
color appearance to be altered only during those moments when one is access-
ing the labels. A more parsimonious explanation is that the decision process is 
affected by language.” (p. 5)

19  As Winawer and Witthoft note, “when one makes a judgment or decision about color appearance, 
the knowledge that a color belongs to a particular category might affect the speed of the response or the 
content of the response without affecting the appearance of the color.” (Winawer; Witthoft, 2013, p. 08).
20  A similar difficulty applies to the interpretation of other findings, such as the lateralization of cat-
egorical perception of color to the right visual field (RVF). This was first observed in an influential study 
by Gilbert et al. (2006), and they explain the lateralization by saying that information coming from the 
RVF is more subject to the influence of linguistic representations, which are assumed to be stored in the 
left cerebral hemisphere (the same responsible for processing visual information from the RVF). Lin-
guistic representations are accessed and interfere in discrimination when a target is presented to the RVF, 
but not the left. Here again, if we were to assume that categorical perception is a sign of a distortion in 
color experience, we would have to say that the colors participants saw in the RVF were different from 
the colors in the left visual field, which doesn’t seem plausible. It’s worth noting, however, that some 
(Witzel and Gegenfurtner 2011, Suegami et al. 2014) have failed to replicate the finding of lateralization 
of categorical perception. Similarly, other studies suggest that categorical perception is highly malleable 
and can have different patterns of occurrence with the same color stimuli depending on how they are 
categorized by a group of speakers of the same language (Zhong et al. 2018). But this too suggests that 
categorical perception is more likely an effect of color categories on post-perceptual, rather than percep-
tual processes. The name “categorical perception”, as some have pointed out (Clifford et al. 2012) is then 
misleading.
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Here is the central problem with the common interpretation of categorical percep-
tion as indicating perceptual differences directly caused by language. While the 
elimination of categorical perception by verbal interference is what suggests that 
language is responsible for categorical perception in no interference trials, it is also 
what suggests that the role of language is most likely not that of distorting percep-
tion of color distances. This is because, had language altered perception, we should 
expect categorical perception to persist even with verbal interference. The fact that 
it doesn’t suggests that language does not alter perception. If however categorical 
perception had not been eliminated by verbal interference, this would have been a 
strong indication of an alteration in perception. But it would also have indicated that 
linguistic representations are not the proximate cause of differences in color appear-
ance. This is because the elimination of categorical perception by verbal interfer-
ence is what suggests that linguistic representations are directly responsible for cat-
egorical perception in normal trials; if there were no such disruption, there would be 
no such evidence. So when it comes to interpreting categorical perception effects, 
it seems that the very fact that indicates the role of linguistic representations (the 
elimination of categorical perception by verbal interference) also suggests that the 
effect is not perceptual. And the evidence that would have shown the effect to be 
perceptual (the persistence of categorical perception in the verbal interference con-
dition) would not be evidence for the role of linguistic representations. Therefore, 
categorical perception and its elimination cannot show what many researchers take 
them to show: that linguistic representations directly affect color experience.21

The experiments that seem at first to suggest more strongly that there might be 
variation in how similar or different two colors appear to speakers of different lan-
guages are the ones using EEG. Thierry et al. (2009), for instance, compared brain 
responses to unexpected color change (unrelated to the task subjects were perform-
ing). Color could change from light to dark blue and vice versa, and from light to 
dark green and vice versa. They found differences between Greek and English speak-
ers in early stages of visual processing. The Greek language, like Russian, has two 
different basic color terms for light and dark blue. They measured visual mismatch 
negativity (vMMN), which is a brain response to preattentive change in stimulus, 
and found that “the vMMN effect was (…) significantly greater for blue than green 
deviants in Greek participants”, but not in English participants. The authors take 
the results to suggest that language affects “preattentive and unconscious aspects of 
perception” (p. 4567).

But it is unclear whether these differences in preattentive and unconscious stages 
of color processing correspond to differences in conscious color appearance. Differ-
ent early electrophysiological responses to the same stimuli in speakers of different 
languages might indicate that color categorization is automatic and happens very 

21  Another thing that suggests that Winawer et al. results do not really indicate perceptual differences in 
English and Russian speakers is that Russian speakers only showed categorical perception when colors 
were near (and discrimination was harder). This suggests that concepts or linguistic representations can 
be recruited in order to assist difficult color discrimination. If color names had permanently altered color 
distances, it would be natural to expect categorical perception to have occurred with far colors as well.
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fast, rather than point to differences in color phenomenology. More importantly, 
while Fonteneau and Davidoff (2007) and Forder et al. (2017) have also found cat-
egory effects in early event-related potentials (ERPs) components associated with 
perceptual processes, Clifford et al. (2012) and He et al. (2014) only found color cat-
egory effects after 200 ms post stimulus presentation, in ERP components that are 
believed to reflect post-perceptual processes. The evidence available is inconclusive 
and more research is then needed.

4 � Differences in color experience do not imply linguistic 
penetrability

As we’ve seen, the issue of whether color perception is linguistically penetrable 
only arises if color experience is affected by linguistic representations. And as of 
yet there is no strong evidence that speakers of different languages indeed see dif-
ferent colors. Many of the studies purportedly showing that language affects color 
perception, just like the studies on memory color effect reviewed in Sect. 2, suffer 
from the locus problem. They fail to establish that the influence of language is truly 
perceptual. It’s possible to interpret behavioral differences as color words (or con-
cepts) affecting post-perceptual processes. More specifically, decisions about color 
identity (such as “this color is the same as that one”), for example, might involve 
not just sensory information, but also linguistic representations, which “meddle in 
even surprisingly simple objective perceptual decisions.” (Winawer et al. p. 7784). 
And if color experience is the same in speakers of different languages, then words or 
linguistic representations do not really penetrate perception.

But in this section I will work with the assumption that speakers of different 
languages have different color experiences. Would that mean that color experience 
is linguistically penetrable? As I mentioned earlier, one way of denying cognitive 
penetrability when different individuals (or the same individual at different times) 
have different perceptual experiences is to say that they are due to differences in 
attention. Were they to attend to the same things, they would see the same things. 
Could this explain the assumed difference in color experience in speakers of differ-
ent languages? In the case of Thierry et al.’s results probably not, for they focused 
on preattentive change detection, where differences in attention don’t seem possible. 
But in the case of categorical perception (assuming it indicates differences in color 
experience), maybe Russian and English speakers have different attention patterns 
when they see light and dark blue.

But if there is a difference in attention here, it must be different from the usual 
cases. It is a difference that presumably cannot be resolved by indicating a place 
or a feature to which attention should be directed. When botanists distinguish elms 
from beeches faster than me, that might be because they know where to direct their 
attention when comparing their leaves, say. Even if we have different perceptual 
experiences when looking at the trees, that might just be because we are not attend-
ing to the same things. It seems unlikely, though, that the same sort of expertise 
is at play in color discrimination. It would be strange to say that Russians (unlike 
English speakers) know where to direct their attention, when looking at light and 
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dark blue squares, because the stimuli in the experiment were simple uniformly 
colored squares differing only in color. There was nothing there to focus attention 
on except colors themselves. So assuming there is a difference in color experi-
ence between Russian and English speakers, attention doesn’t seem to work to dis-
miss this as a genuine case of linguistic penetrability.22

If speakers of different languages had different color experiences not due to atten-
tion, that would be evidence for top-down processes being involved in producing 
color experience, given that color experience could not be entirely explained by the 
wavelength received, together with the particular characteristics of our visual appa-
ratus. Past experience would somehow affect how colors are experienced. Much like 
the memory color effect says our past experiences with hearts makes us see them as 
redder than they are, so our past experience using words such as “blue” and “green” 
might make two colors that cross this boundary look more different than equally 
spaced colors that receive the same name.

But although it is necessary for linguistic penetrability that speakers of different 
languages have different color experiences, this is not sufficient. For this to be a case 
of linguistic penetrability of color perception, the proximate cause of differences in 
color experience must be linguistic representations. Researchers tend to agree that 
linguistic representations are directly responsible for categorical effects in percep-
tion and memory, even when they differ in their interpretation about their exact 
role (whether it is perceptual or post-perceptual). We should, however, distinguish 
between linguistic representations and color categories. Although there is evidence 
that color categories drive categorical perception, there is also evidence that these 
categories might not be linguistic. Holmes and Wolff (2012), for instance, found that 
categorical perception can occur not only with named, but also with novel unnamed 
categories. This suggests that color names, or linguistic representations, are not nec-
essary for the occurrence of categorical perception.23 In addition, other studies show 
that color categorization does not depend on language, since pre-linguistic infants 
as young as 4 months old show signs that they group colors in categories (Skelton 
et al. 2017). Although it is possible that linguistic representations drive categorical 
perception in some cases but not others, it is simpler to assume that categorical per-
ception has a common cause in all its manifestations: color categories, not linguistic 
representations. It’s possible that color categories are shaped by past discriminations 
of colors, which in turn were induced by language use, without these categories 
being linguistic in nature (Krempel 2018).

22  According to Slobin (1997), language affects how one attends and thinks about a scene in order to 
speak about it (what he calls thinking for speaking). Speakers of different languages might attend and 
describe the same scene in different ways, depending on how events are usually encoded in their lan-
guage. This can result in the same event being “experienced differently by speakers of different lan-
guages – in the process of making a verbalized story out of them” (p. 88). This is one way in which 
language might affect perception via differences in attention. However, I take that this is not a case of 
linguistic penetrability, because if attention were held fixed, speakers of different languages would see 
the same things.
23  Another indication that linguistic representations might not be responsible for categorical perception 
is that it has also been observed, lateralized (see note 20 above), with non-basic categories of warm and 
cool colors, which are not frequently distinguished verbally (Holmes and Regier 2017).
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If linguistic representations are not the proximate cause of the assumed differ-
ences in color appearance in speakers of different languages, this would not be a case 
of linguistic penetrability of perception. It could however still be a case of cognitive 
penetrability, depending on how we conceive color categories. There are at least two 
possibilities: they might be perceptual categories that belong to the visual system, or 
they might be higher order, conceptual representations, which are the constituents of 
our propositional attitudes about colors and which can be linguistically expressed, 
but which could exist even in the absence of language. Only the latter would count 
as cognitive penetrability, having particularly interesting consequences for how we 
conceive the cognition/perception divide.

One reason to take color categories to be perceptual categories, rather than con-
ceptual, is provided by some ERP studies. Thierry et al. (2009), for instance, found 
differences in brain responses in speakers of Greek and English as early as 100 ms 
after stimulus presentation, which, as they note, is “a time range associated with 
activity in the primary and secondary visual cortices” (p. 4569). If these results 
prove to be reliable (for as I said, other ERP studies failed to find differences in early 
perceptual processes), they might be taken to suggest that color categorization is a 
visual, not a cognitive process.24

If the background information affecting the output of the color module belonged 
to the visual system, then that would be a top-down, but not a cognitive effect on 
perception. So even assuming that our personal history of color discrimination 
(which is in many cases motivated by language) may shape color categories, and 
that color categories in turn somehow affect color appearance, this still doesn’t show 
that color perception is cognitively penetrable. Even if growing up speaking Eng-
lish (and not Russian) leads one to continuously group dark and light blue together, 
so that they belong to the same color category and end up looking more similar to 
them than to Russian speakers, that in itself would not show that color experience is 
cognitively penetrable. The color categories affecting experience would have to be 
conceptual, not visual, for this to be a case of cognitive penetration.

One thing that would speak in favor of color experience being affected by percep-
tual color categories while still being encapsulated from cognition is it being differ-
ent in speakers of different languages, but unaffected by current beliefs about color 
distances. If English speakers perceived two colors called “blue” to be more similar 
than a color called “blue” and a color called “green” (when both pairs are equidis-
tant), and their experience did not change if they came to believe both color pairs 
to be equidistant, that would suggest that the output of the color module is affected 
by perceptual color categories, but encapsulated from higher cognition. I take that 
this is a reasonable prediction of what would happen if color experience is indeed 
affected by perceptual categories, though empirical confirmation would be needed. 
In sum, if color categories belong to the visual system, and not to cognition, then 
their influence on color experience would not render color perception cognitively 
penetrable.

24  Mandelbaum (2018), for instance, argues that perception outputs conceptualized representations, 
based on findings suggesting that categorization happens very fast.
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Now one might ask: if speakers of different languages had different perceptual 
color categories, which in turn affected color experience, wouldn’t that show that 
language affects perception? Shouldn’t we then say that color experience is lin-
guistically penetrable? If that happened, this would be a case of what we could call 
diachronic linguistic penetration (cf. Fodor 1984), in which our current color expe-
rience is in part explained by the color discriminations we performed in the past, 
which was partly motivated by language. The following counterfactual would seem 
to hold: If S had learned language X instead of Y (where X and Y differ in at least 
one color term), S would have perceived at least some color distances in a differ-
ent way. So in the scenario we are imagining, we could say that language is a dis-
tal cause of differences in color experience in speakers of different languages, and 
concede that language indirectly affects perception by promoting discriminations 
which in turn affected color categories. But in this kind of diachronic influence, the 
role of language would not be as strong as it is usually assumed to be. The same 
kind of perceptual alteration (assuming it occurs) could have happened without lan-
guage, provided that similar patterns of color discrimination had occurred. What 
we’ve been discussing here (and what is investigated in the experiments surveyed) 
is synchronic linguistic penetration, which takes linguistic representations to be the 
proximate cause of alteration in perceptual experience. Perceptual color categories 
affecting color experience would not amount to linguistic penetrability in that sense.

I’ve been working with the assumption that color experience is different in speak-
ers of different languages due to color categories that are perceptual, not conceptual. 
One difficulty with this assumption is to explain why categorical perception disap-
pears with verbal interference. Why should the functioning of perceptual categories 
be affected by language use? The elimination of the effect might be taken to suggest 
that conceptual (and not perceptual) representations are responsible for categorical 
perception and (by assumption) for differences in color experience. If conceptual 
representations explain categorical perception, and categorical perception indicates 
differences in color experience, then this would be an instance of cognitive pene-
trability of perception.25 However, though elimination of categorical perception by 
verbal interference suggests color concepts are responsible for it, as we’ve seen, the 
fact that categorical perception can be eliminated also suggests that this is an effect 
of concepts on perceptual decisions, or on categorization, not on perceptual experi-
ence. So categorical perception provides no evidence that color concepts affect color 
experience. And again: no alteration in color experience, no cognitive penetration.

I argued that empirical studies don’t show that speakers of different languages 
perceive colors differently, so they don’t show color experience is linguistically pen-
etrable. But however exactly all these experiments are interpreted, they do suggest 
that color terminology can affect color discrimination, even if not by altering color 
experience. Even if speakers of different languages experience the same colors, they 

25  More work needs to be done, both empirical and theoretical, in order to reconcile findings involving 
ERPs, which sometimes suggest that color categorization is a perceptual process, with findings of cat-
egorical perception in visual search and discrimination tasks, which are better explained, in my view, by 
conceptual representations (Krempel 2018).
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still differ in similarity judgments, in how well they remember certain colors and 
in how fast they judge two colors to be the same. These are differences we would 
expect to observe if they really experienced colors differently. Assuming they share 
perceptual experiences, the findings seem to show that behavior is not just affected 
by what we experience, but also by how experiences are categorized. And language 
is most likely affecting that, even if indirectly. Although interesting, this doesn’t 
imply the kind of interaction between language and perception that proponents of 
linguistic penetrability often claim to occur.

5 � Epistemological consequences

I’ve been considering different possible influences language might have on color 
perception and discrimination, and whether or not they should count as linguistic 
or cognitive penetration. Linguistic penetration would occur if linguistic representa-
tions directly affected color experience, and cognitive penetration if color experi-
ence were affected by color concepts. If perceptual color categories affected color 
experience, that would be an instance of a top-down effect on perception, but not of 
linguistic or cognitive penetrability.

As I said, the evidence available is insufficient to determine whether speakers of 
different languages have different color experiences, for several experiments aim-
ing to show that allow for plausible reinterpretations. The issue of whether color 
experience is affected by language is empirical, and more investigation is needed. 
But if we assume it is true that speakers of different languages have different color 
experiences, would it really matter how that comes about: whether perceptual expe-
rience is directly affected by linguistic representations, by color concepts or percep-
tual color categories? It seems that either way, perceptual experience would produce 
indistinguishable behavior, regardless of what caused the differences in perceptual 
experience in the first place. These distinctions are important, though, if what we 
care about is cognitive architecture. They indicate different ways in which percep-
tion, cognition and language could interact, and different possible etiologies of per-
ceptual experience. But I believe they are less important if what we care about is 
epistemology.

In order to see this, we can contemplate what epistemological consequences there 
would be if it turns out that speakers of different languages do after all have differ-
ent color experiences. If that happens, then color experience will not be completely 
shared, for whether one perceives colors A and B to be closer together than B and 
C will depend in part on what language one grew up speaking. But importantly, 
color experience not being shared would not be a consequence specific to linguistic 
penetrability. If color experience were different in speakers of different languages 
not because of linguistic, but because of conceptual or perceptual representations, 
experience of color distances would still not be widely shared. Color experiences 
would be relative to language and culture. This threatens the view that perceptual 
experience can provide us with a common, neutral source of knowledge. We would 
not have, through perceptual experience, the kind of access to the world we ordinar-
ily think we have. The problem, then, doesn’t result from linguistic penetrability per 
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se, but instead from top-down effects on perception (even those within perception) 
which are subject to variation among individuals.26 Here, then, all possible causes 
of differences in color experience lead to the same epistemological conclusion, that 
experiences are not shared and so the world may not be directly accessible to us. 
Now, one might say that color experience not being shared would not be a prob-
lem, given that we already know that people frequently differ in how they experi-
ence colors. But as I said in the beginning, the differences in color experience we are 
familiar with are generally due to biological factors; they are not due to differences 
in color categorization. And we have at least an intuitive way of deciding which 
color experiences are more authoritative, namely, those that reveal more colors (and 
not those of color-deficient individuals). If language could provoke differences in 
how one experiences color distances (even if it were only the distal and not the prox-
imate cause of them), that would indicate that perceptual experiences can differ in 
more extreme and unexpected ways. And how could we decide whose color experi-
ence is closer to revealing true color distances? Perhaps the very methods used to 
establish color distances would have to be revised, for they would have to take into 
account the differences caused, directly or indirectly, by language.

Linguistic, like cognitive penetrability (Siegel 2012), also creates problems for 
the view that perceptual experience is sufficient to justify perceptual beliefs. For 
even when things appear to be going right (good illumination, good visual acuity, 
no hallucination, etc.), language would be affecting perceptual experience, at least 
sometimes making us see things not as they are. Cognitive penetrability  can, in 
some cases, introduce a problem of circularity, as Siegel points out. If I experience 
bananas as yellow because of my belief that bananas are yellow, then it is questiona-
ble that my perceptual experience of bananas as yellow can serve to justify my belief 
that bananas are yellow. The experience that is supposed to justify my belief is itself 
caused by that very belief. Similarly, the way colors look might be taken to justify 
the belief that colors A and B are closer together than B and C, as well as the belief 
that colors that belong to the same linguistic category are more similar than colors 
belonging to different categories. But if colors look the way they do because of my 
belief that A and B, unlike C, belong to the same linguistic category, and because I 
believe that colors that belong to the same linguistic category are more similar than 
colors belonging to different categories, then it would be doubtful that color experi-
ence provides justification for the belief. Here too, justification would be circular.27

But it is important to highlight that if the experience of color distances were 
affected by perceptual color categories which were shaped by past experience and 
language use (and not by linguistic or cognitive representations), that too would 

26  Here I’m following Pylyshyn (1999) in accepting that not all cases of top-down effects on perception 
are cases of cognitive penetrability of perception, even if all cases of cognitive penetrability are cases 
of top-down effects. As Raftopoulos (2009) notes, “top-down flow of information is compatible with a 
cognitively impenetrable perception” (p. xx). Some, however, use these terms interchangeably (cf. Silins, 
2016).
27  Lyons (2011) argues that circularity is not what is epistemically problematic with cognitive penetra-
tion. Cognitive penetration is bad when it decreases the reliability of perception. I take it that circularity 
can be a problem in some cases of cognitive penetrability (as in the cases just described), but I agree with 
Lyons that cognitive penetration can be epistemically bad even without it, such as when desires or fears 
penetrate perception, where presumably no circularity is involved.
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challenge the view that perceptual experience is sufficient to justify perceptual 
beliefs. This is because how similar or different we experience colors to be would 
depend on our past experiences of colors, and not only on how similar or different 
they really are. And there would seem to be no reason to prefer one kind of influence 
of past experience over another as the one that more accurately reveals color dis-
tances. It seems that in all these cases, and not just in the case of linguistic or cogni-
tive penetrability, the top-down influence on perception would be provoking a kind 
of insensitivity to stimuli (Siegel 2012; Lyons 2011). Whatever exactly caused the 
assumed differences in color experience (whether perceptual categories, concepts or 
linguistic representations), it would be questionable that color experience justifies 
our beliefs about color distances. The difficulties pointed out by Siegel are therefore 
not restricted to cases of cognitive penetration, but result from top-down effects on 
perception, being therefore more pervasive than she and others anticipated.

There is, however, a difference between cases where perceptual categories affect 
color experience, and cases of cognitive or linguistic penetrability. In the first case, 
the circularity of justification would not be a problem. Since there would be no 
beliefs affecting how colors look, this would not be a case where perceptual expe-
rience is affected by the very belief it is supposed to justify. But one could insist 
that perceptual experience would not offer proper justification for the belief it is 
supposed to justify, for the experience would not be giving us the color distances 
as they are. An insensitivity to stimuli would be at play. So denying that the direct 
cause of differences in color experience is linguistic or cognitive, saying it is instead 
perceptual categories, would not be of much consolation either to those who wish to 
say that perceptual experiences are a common ground shared by different people, or 
to those who think they provide justification for perceptual beliefs.

One issue that could be raised here is that perhaps, as some have pointed out 
(Siegel 2012; Lyons 2011; Silins 2016), not all cases of cognitive penetrability are 
epistemically bad. Some might actually be beneficial. For instance, if expertise 
affects perceptual experience, it presumably affects it in a positive way, such that 
experts’ experiences reveal more information about the world than naïve observer’s 
experiences (Silins 2016). Assuming this is a genuine instance of cognitive penetra-
tion (not reinterpretable, e.g., by differences in attention), this would be a good case, 
in which cognitive penetration increases reliability, making one more likely to get 
things right (Lyons, 2011).28 One might then wonder whether the same is true of 
the linguistic penetrability of color experience. Perhaps, if language affects color 

28  Another purportedly good (or at least neutral) case of cognitive penetration is Lyons’ (2011) snake 
case, in which one is more likely to spot actual snakes when one believes there are snakes nearby. 
According to him, there is nothing epistemically bad here, even when the penetrating belief is unjustified. 
My own take is that this and cases of expert perception are not obvious cases of cognitive penetration. 
The belief that there are snakes nearby, for instance, could be affecting perceptual experience only indi-
rectly, by directing one’s attention to signs of snakes, therefore changing only the input to perception. If 
it really were affecting perceptual processing and its output, it could presumably do so whether it is true 
or not that there is a snake in front of me. It could then make me see snakes even where there were none, 
which would decrease the reliability of perception. This would therefore be a bad case of cognitive pen-
etration, according to Lyon’s own characterization. I find it hard therefore, to think of a genuine case of 
cognitive penetration that would be epistemically good or neutral.
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experience (whether directly or indirectly), it does so in a positive way, such that it 
makes one more sensitive to real differences in the world.

But that does not seem to be true. There is no evidence that speakers of different 
languages are able to make more color distinctions when they have more color terms 
(Roberson et al. 2009). Unlike the expert perception case, language does not make 
one capable of perceiving new color differences. It does not make color experience 
reveal more information about colors. Assuming it does affect color experience, it 
does so in a biased way, making colors look more different just because they get dif-
ferent names, and not because they really are that way (given that categorical effects 
conflict with more objective measures of distances).

It is also not the case that speakers of a language that labels two colors differently 
will be faster at discriminating them than speakers of a language that doesn’t distin-
guish them. English speakers were overall faster at performing visual discrimina-
tion tasks than Russian (Winawer et al. 2007) and Korean speakers (Roberson et al. 
2008) despite lacking distinctions that are present in those languages. This suggests 
that it would be misleading to think of Russians, say, as experts on blue. Language 
didn’t give them any special advantage. It is not that color discriminations would be 
a lot harder to make without linguistic distinctions, for if that were the case, English 
speakers would have been slower than Russians. Given that the linguistic penetration 
of color experience, if it occurs, does not seem to reveal more accurate information 
about colors, nor to make one better at discriminating colors than speakers of lan-
guages with fewer distinctions, it would not be a good case of cognitive penetration.

Now one could say that if linguistic penetration occurs, so much the worse for our 
epistemological ambitions. After all, epistemology should adapt to empirical results 
about perception, not the other way around. But even though this would not be a 
good case of cognitive penetrability, if language really affects color experience, its 
effects are so minimal as to not render any strong, noticeable disagreements about 
colors – certainly no stronger than disagreements between trichromats and dichro-
mats. Most of us at least were not even aware of it until the empirical results came 
out. The differences found, though significant, were subtle, so if there really are dif-
ferences in color experience across languages, they are probably small. This sug-
gests that color experiences are similar enough, if not completely shared.

In addition, the input information is still relevant to the production of color expe-
rience. Language might make colors that are in fact close together look closer than 
they are (when they get the same name). Or it might make colors that are close 
together look farther apart (when they get different names). But even if language 
stretches color distances, it presumably does so not in a completely unrestricted way. 
It presumably can’t make colors that are really far part look very close together, or 
colors that are very close together look really far apart.29 And while languages do 
differ in how many color terms they have, and in their extension, it has been shown 
that differences are not completely arbitrary, but follow some universal restrictions 
(Berlin and Kay 1969; Regier et  al. 2010). Language presumably cannot make us 
see similarities or differences that aren’t really there. Even if there are top-down 

29  Winawer et al. (2007) report that language played a role only in more difficult, near-color discrimina-
tion, and not on colors that were farther apart.
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processes involved in color perception, such that color experience is affected by 
stored information about color similarities and differences, we might still be justified 
in believing, on the basis of color experience, that two colors are similar or different. 
It is just that they might not be as similar or as different as they look.

Gaining awareness of how past experience affects our current experience, if it 
really does, could move us one step closer to objectivity. Even if our experiences 
are not under our direct control, and are not universally shared, we might be able to 
judge their accuracy based on more objective measures of color distance and, with 
these, get a better grip on reality.
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