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A B S T R A C T

Adaptation is a ubiquitous property of perceptual systems, increasing sensitivity to change and allowing them to
operate over a large dynamic range. The number sense, like most other perceptual systems, is adaptable. Yousif
et al. (2024) challenge the existence of number adaptation, offering an alternate explanation that they term the
“old news hypothesis”. Here we consider the major evidence advanced for their theory and show that, while their
predicted effects may reach statistical significance, they are far too small to begin to explain the robust phe-
nomenon of adaptation. We also highlight a series of studies using fMRI, EEG, pupillometry and psychophysical
techniques that support the existence of adaption, and are inconsistent with “old news”. We conclude that
number adaptation, while not fully understood, does indeed exist, and remains an invaluable concept for un-
derstanding the number sense.

It is flattering that sixteen years after our initial demonstration of
adaptation to number (Burr& Ross, 2008), enterprising researchers find
the theme of sufficient interest to forward a novel interpretation. While
we do not agree with their conclusions, we accept that fresh approaches
may lead to new research, and possibly new insights. However, as this
reply makes clear, the notion of adaptation of numerosity, clearly a
perceptual attribute, has been far from refuted. We highlight critical
physiological and psychophysical data collected from several labora-
tories over the past years, and report a couple of experiments designed
specifically to examine Yousif et al.’s ideas. The reply is not intended to
treat all their arguments exhaustively, but to provide a quantitative
analysis of the more critical issues.

1. Physiological evidence

While Yousif et al’s. (2024) review of the literature was extensive,
they omitted several important relevant studies that are difficult to
explain without the concept of adaptation. An obvious example is the
use of adaptation to study the neural underpinnings of numerosity
representation in humans (Piazza et al., 2004). Adapting to a specific
number of dots (say 16) reduces the fMRI BOLD response to subsequent
presentations of 16 stimuli, but less to stimuli containing more or fewer
dots, revealing tuning to number in human interparietal sulcus (hIPS).
Later studies demonstrated cross-modal neural adaptation, adapting to
dot-patterns and testing with Arab digits, and vice versa (Piazza et al.,
2007).

Piazza’s studies relied on neural adaptation as the technique to
demonstrate number tuning in humans. Castaldi et al. (2016) used
classification techniques to decode numerosity from BOLD signals in
area hIPS. They successfully decoded numerosity both before and after
adaptation, provided that both training and testing of the algorithm used
signals from the same condition (before or after adaptation): classifiers
trained on non-adapted stimuli could not decode signals after adapta-
tion, and vice versa. This clearly shows that the neural representation of
number was altered by adaptation, to the point where otherwise suc-
cessful classifiers fail. It is not clear exactly how “old news” or “item
adaptation” may explain the change in neural representation revealed
by these and other fMRI studies.

The P2p ERP potential (latency around 200 ms), known to be
modulated by numerosity (Fornaciai & Park, 2017; Hyde & Spelke,
2012), is strongly modulated by adaptation to numerosity (Grasso,
Petrizzo, et al., 2022). Furthermore, the effects of number adaptation on
EEG can be decoded by classification techniques, and participants with
strongest adaptation to number show best decoding accuracy of adap-
tation signals (Ranieri et al., 2023). Again, the results show that adap-
tation changes the neural representation to numerosity of spatial arrays,
not only perception (or response bias).

And there is pupillometric evidence. The gain of the pupillary
response to light and dark stimulation (a very basic reflex) is modulated
by the apparent numerosity of the stimuli, consistent with numerosity
being a very basic attribute to which the brain responds spontaneously
(Castaldi et al., 2021). After adaptation to low or high numerosities, the
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gain of modulation changes appropriately, consistent with a change in
the neural representation (Caponi, Castaldi, Burr, & Binda, 2024).

These studies, using magnetic resonance, EEG and pupillometry, all
point to adaptation-induced changes in neural representations, accom-
panying the strong perceptual changes revealed by robust behavioural
means.

1.1. Cross-modal adaptation

Yousif et al. (2024) correctly observe that the cross-modal adaptation
studies provide the clearest evidence for direct adaptation of number, as
well as showing that the number sense generalizes over space and time,
and sensory modality. Arrighi et al. (2014) reported bidirectional
adaptation to temporal sequences of visual stimuli, as well as cross
modal adaptation: auditory to visual and vice versa. Grasso et al. (2024)
replicated the auditory results, and Togoli and Arrighi (2021) have
extended the finding to include tactile stimuli. Arrighi et al. (2014) also
described cross-format adaptation, where adapting to temporal se-
quences changes the apparent numerosity of spatial arrays. Later,
Anobile, Arrighi, Togoli and Burr (2016) extended this concept further
to include action, showing that adaptation to slow and fast tapping
robustly and bidirectionally changed the apparent numerosity of both
temporal sequences and spatial arrays (later confirmed under different
conditions: Anobile et al., 2020; Maldonado Moscoso et al., 2020; Yang
et al., 2024). That eight independent studies, with different adaptation
conditions, different laboratories, different participants, and different
lead authors, all reported that temporal adaptation (by sensory stimu-
lation or action) strongly affects apparent numerosity of both temporal
sequences and of spatial arrays, gives us a certain level of confidence in
the phenomenon. It is difficult to understand why Yousif et al. are unable
to replicate one specific condition (audio-visual adaptation), but we
have repeatedly offered to provide full details of our experimental
procedures, and any other useful help. We have never had a case of non-
replication, even in the hands of undergraduates doing a student project.

1.2. Is adaptation perceptual or a response bias?

Yousif et al. (2024) reasonably ask whether the effects we term
adaptation reflect perceptual processes, or are merely response biases.

That they are spatially specific strongly implicates perceptual processes,
as a generalized response bias should extend to all stimuli in all posi-
tions. In the publications cited above, spatial specificity was examined
by measuring adaptation on stimuli presented either in the same or
contralateral position as the adapting stimuli or tapping hand, inter-
leaved within the same experiment. In all cases the adaptation occurred
only when the positions coincided, not when contralateral. Spatial
specificity points to a perceptual, rather than decisional effect. In
addition, the intermingled non-congruent condition acts as an internal
check, showing that participants were performing the task diligently,
which is reassuring with untrained, naïve observers.

Zimmermann (2018) went further and measured the spatial tuning
for adaptation to both high and low numbers to map out the “perceptive
field” for numerosity (Figs. 1a): moderately large compared with
receptive fields of early visual cortex (about 15◦ full width half height),
but nevertheless clearly circumscribed and orderly. Large perceptive
fields are consistent with processing of number occurs in parietal cortex.
Interestingly, when he repeated the study with a dense field (100 dots),
thought to be encoded by separate, density-based mechanisms of early
vision (Burr et al., 2017), the perceptive fields were much smaller,
consistent with processing at earlier cortical levels. Fig. 1 bc show
similar characterizations of perceptive fields after adaptation by spatial
arrays, visual sequences and hand-tapping, to both spatial arrays and
temporal sequences (Anobile et al., 2020). Again, the perceptive fields
are well-defined, and quite large (10–30◦ full-width half-height),
consistent with parietal cortex processing.

Yousif et al. (p13) conclude that “it would not be enough to simply
show that there are cross-modal effects. One would also have to show
that these cross-modal effects are genuinely perceptual (rather than a
consequence of some higher-level response bias)”. We fully agree! –
extraordinary claims require extraordinary evidence (La Place, 1812).
Maldonado Moscoso et al. (2020) adapted a technique devised by Gal-
lagher et al. (2019), based on the concept that confidence in a forced-
choice judgment should be minimal when psychophysical discrimina-
tions are most difficult: by definition, at the point of subjective equality
(PSE). If adaptation affects sensory mechanisms, then participants
should have least confidence (and longest reaction times) when the test
and standard are perceptually rather than physically similar. If, on the
other hand, adaptation affects only decision criteria, confidence should

Fig. 1. Spatial tuning of number adaptation. A. Spatial tuning of adaptation to spatial arrays of 12 dots, after adaptation to 6 dots (yellow symbols and curves) or to
24 dots (black symbols and curves). Error bars ±1 s.e.m. B. Spatial tuning of numerosity changes to dot-arrays after adaptation by dot-arrays (light grey symbols) or
hand-tapping (black symbols). Average data were fitted with Gaussian functions (grey and black curves), with the arrows on the abscissa indicating the width of the
Gaussian. C. Same as B but adapting and testing with sequential stimuli rather than dot arrays. Reproduced with permission from (Anobile et al., 2020) and
(Zimmermann, 2018). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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be minimal at physical similarity (see Fig. 1 of Maldonado Moscoso
et al., 2020).

Fig. 2 shows the results for adaptation with visual stimuli (a), and to
fast and slow tapping (b). Adaptation robustly shifted the psychometric
functions, both for visual adaptation and hand-tapping: but crucially,
the points of minimum confidence in the judgment (Fig. 2c,d), and
maximum reaction times (Fig. 2e,f) also shifted to align with the points
of subjective equality, reinforcing the claim that adaptation had a
genuine effect on perception. In a control experiment, when the psy-
chometric functions and PSEs were caused to shift by varying the reward
regime (discouraging either “greater than” or “less than” responses), the
shift in PSE was not accompanied by a corresponding shift in confidence
or reaction time functions. This experiment not only furnishes un-
equivocal evidence for cross-modal adaptation of numerosity (the
orderly reaction time functions could not be “faked”), but shows that
adaptation acts on sensory mechanisms, rather than perceptual de-
cisions or responses.

1.3. Dot overlap and reverse adaptation

Yousif et al.’s first major experiment was designed to demonstrate
that the adaptation was to “items” rather than “number”, predicting that
“more overlap should result in a stronger and more robust adaptation
effect” (p 6). While they claimed to have proven this, their reported
effects were not huge by usual standards in vision research: comparing
directly overlapping with non-overlapping adaptation, they found that
with overlapping stimuli dots appeared less numerous (more adapted)
59% of the time. Psychophysically, the just-noticeable-difference (JND,
the typical estimate of the perceptual threshold), is defined as the dif-
ference in numerosity that supports 75% preference (in two-alternative
forced choice). Assuming a cumulative gaussian psychometric function,
59% preference corresponds to 1/3rd of a JND. That is to say, if their
effect were three times larger than actually measured, it would become just-
noticeable. Following a referee’s objection, they repeated the experiment
under more standard conditions for adaptation, with a 400 ms pause
between adaptor and test, presumably to minimise forward masking.
This further halved the effect to 1/5th of a JND – not the most
compelling evidence for rejecting decades of adaptation research.

To evaluate the overall contribution of item adaptation it is neces-
sary to consider it in context, comparing the magnitude of adaptation
with and without dot overlap. Fig. 3a shows psychometric functions for
numerosity discrimination measured with robust psychophysical tech-
niques under four critical conditions: baseline (unadapted); all test-dots
overlap with adaptor-dots; no test- and adaptor-dots overlap; and test-
and adaptor-dots both fully randomized (standard condition). All par-
ticipants showed strong adaptation in all three adapting conditions (no
need for statistics), with an average decrease in PSE of 17.5 dots, cor-
responding to an adaptation effect of 35% of the standard. That is >2
JNDs. Importantly, the three adaptation conditions were indistinguish-
able (Fig. 3b), irrespective of dot overlap (see demo supplementary video
1), with virtually none of the adaptation effect due to “item adaptation”.
Overlap may well have a slight effect on adaptation (especially when
forward masking is permitted), but this tiny purported effect (about 1/
5th of a JND under their conditions) is dwarfed by the main adaptation
effect of 2 JNDs. Whether “Item adaptation” exists or not, it does not
even begin to explain quantitatively numerosity adaptation, which is
surprisingly robust to the positioning of the adapting and test dots.

Yousif et al. also acknowledge that reverse adaptation (adapt low,
test medium) is strong evidence for numerosity adaptation. This effect
was first reported by Burr and Ross (2008), and later replicated by
Aagten-Murphy and Burr (2016), with very brief adaptation stimuli.
More recently, Aulet and Lourenco (2023) used very sophisticated
techniques to show that adapting to 50 dots decreased the apparent
numerosity of fields with fewer dots and increased that of fields with
more dots, implicating multiple channels, rather than a simple gradient
system. And as Fig. 1a shows, Zimmermann (2018) demonstrated spatial

selectivity of adaptation with both high and low adaptors. Here we
measured reverse adaptation yet again, adapting to 6 dots and testing
with a pattern of 12 dots (well within the estimation rather than texture
ranges of numerosity: Anobile et al., 2014). Figs. 3c,d show the results:
the adaptation effect was robust, affecting all participants (again, no
need for statistics), increasing perceived numerosity by 16% on average.

It is not obvious how to explain the discrepancy between our and
Yousif et al.’s results, but one likely candidate is the density of the
stimuli. Yousif et al. used a dense field of 100 dots, more a “texture” than
a countable dot array (see their Fig. 3), whereas we deliberately chose
sparse patterns to stay comfortably within the estimation range. As there
is strong evidence that mechanisms for dense patterns are distinct from
those to sparse patterns, following different psychophysical laws
(Anobile et al., 2014; Anobile, Castaldi, et al., 2016; Anobile, Cicchini,&
Burr, 2016; Burr et al., 2017; Pomè, Anobile, Cicchini, & Burr, 2019;
Pomè, Anobile, Cicchini, Scabia, & Burr, 2019), this difference becomes
relevant. Zimmermann (2018) also reported weaker reverse adaptation
at higher densities (his Fig. 3c), consistent with the notion of different
systems for number-estimation and texture-density. It would be inter-
esting to explore this difference systematically: perhaps adaptation to
low stimuli is specific to number rather than texture perception, further
evidence for a specialized number system. But for the purposes of this
discussion, we can confidently assert that when stimuli are well within
the estimation range, reverse adaptation is strong and robust, increasing
perceived numerosity by 16%, despite the absence of “old news”.

1.4. Feature-specificity of number adaptation

Yousif et al. refer to number adaptation as brittle, citing Grasso,
Anobile, et al’s. (2022) report on the selectivity of numerosity adapta-
tion: “changing the color of test displays as compared with the original
adaptors eliminated the number adaptation effect entirely” (p3, their
italics). We certainly agree that colour selectivity is surprising (and
interesting), but selectivity does not equate with brittleness. Actually,
changing the colour of the test does not eliminate the number adaptation
effect entirely (see Fig. 2 of Grasso et al., and our Fig. 4), but it certainly
reduces it considerably (see also Durgin, 1996; Durgin& Proffitt, 1996).
This clearly speaks to the functional role of adaptation, as numerosity is
specific to classes of items (such as ripe cherries, or predators), not the
total number of “things” out there, even if the mechanisms underlying
this fascinating functional specificity remain obscure.

Since the original study, Caponi, Castaldi, Grasso, and Arrighi (2024)
have investigated whether the specificity is unique for colour, or may
apply to other features, such as motion (a very salient feature), shape,
faces, luminance and, again, colour. The results are summarized in
Fig. 4. As Grasso, Petrizzo, et al. (2022) reported, adaptation did not
generalize completely across colour, but was reduced by a factor of three
for non-congruent colours (from 27% to 10% adaptation). Nor did it
generalize across luminance, although the effect was weaker, a factor of
roughly 1.5. However, adaptation did generalize completely for motion,
letter-type and faces/non-faces. There were small congruency-
dependent differences for shape and letter-case, which were statisti-
cally, but probably not functionally, significant. These studies show that
adaptation is not always specific to feature type, as the “old news” hy-
pothesis probably predicts, but that the generalization depends crucially
on feature type, being strongest for colour.

What is special about colour? Colour is a salient attribute, leading to
“pop-out” (D’Zmura, 1991). It can be important for survival (such as
signalling ripe fruit), and it is relatively invariant with viewpoint,
shading, and distance. Motion, on the other hand, is not a fixed attribute
of an object: a flock of birds can suddenly take to flight, or change di-
rection. Halberda et al. (2006) showed that human observers can
enumerate in a single glance up to three intermingled sets of dots
defined by their colour, with very little cost, showing that colour-
defined dots make up a set which can be readily enumerated in paral-
lel. It is not unreasonable that each colour-coded enumerable set can be
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adapted independently, even when spatially overlapping. It would be
interesting to see if the number of items that can be enumerated in
parallel predicts adaptation selectivity for the features reported in Fig. 4,
and for frequency of auditory tones.

The selective nature of visual numerosity adaptation, despite its
susceptibility to cross-modal adaption, points to a highly functional
mechanism, of great theoretical interest. Adaptation can be complex, as
contingency aftereffects such as the McCulloch Effect (McCollough,
1965) show. Even basic, low-level features like orientation and colour
show selective adaptation for conjunctions of features, where alternate
adaptation to red vertical and green horizontal lines cause vertical white
lines to appear green and horizontal lines red. The adaptation specificity
for combinations of otherwise simple features is at least as surprising as
partial colour-specificity of numerosity adaptation, and equally illusive
to explanations by simple known mechanisms in early vision. It is
interesting, and perhaps worth pursuing, that the most robust and well
known of the contingency aftereffects involve colour.

How can numerosity adaptation be so selective to the different
colour of visual stimuli, yet generalize across sensory modality (and
across space and time)? This is a fascinating question meriting much
further research. However, it is by no means impossible, or even un-
reasonable: while adaptation is strongest for similarly coloured items, it
remains highly significant (p < 0.001) for unmatched colours, which
reduce apparent numerosity by 10% (Fig. 4). The complex phenomenon
of numerosity adaptation seems to comprise both selective and non-
selective components, revealed by different experimental designs.

Incidentally, this series of experiments demonstrated another
important fact. Although Yousif et al. claim otherwise (p6), Caponi,
Castaldi, Grasso and Arrighi, 2024 reported clear and robust adaptation
to moving stimuli, contrary to the predictions of the “old news” hy-
pothesis: continually changing items are all “new news”. If you are un-
sure whom to believe with all these contradictory claims, try out the
demonstration (see demo supplementary video 2) for yourself: it is not a
subtle effect.

Fig. 2. Evidence that adaptation is perceptual rather than decisional. A-B: Psychophysical functions showing proportion of trials in which the test was perceived
more numerous than the reference, as a function of test numerosity. The dotted vertical lines pass through the point of subjective equality (PSE), which is displaced
by adaptation. C-D: Confidence levels as a function of test numerosity, for visual and motor adaptation (left and right panels respectively). The minima in these curves
shift with adaptation to align to the PSEs. E-F: Mean reaction times as a function of test numerosity: The maxima in these curves shift with adaptation to align to the
PSEs, suggesting that participants have less confidence, and take more time at the adapted PSEs. Arrows show the peaks of the best-fit gaussians to the confidence or
reaction time distributions. In all graphs, blue and red curves indicate baseline and high adaptation for visual adaptation (left hand panels) and slow or fast tapping in
the motor experiment (right hand panels). Reproduced with permission from (Maldonado Moscoso et al., 2020). (For interpretation of the references to colour in this
figure legend, the reader is referred to the web version of this article.)
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1.5. Adaptation and the “old news” hypothesis

Adaptation is one of the most ubiquitous and extensively studied
phenomena in neuroscience. It occurs at early levels of every sensory
system, allowing us to see efficiently over a dynamic range of eight or-
ders of magnitude, cope with noisy environments, and not be disturbed
by the taste of our saliva. It occurs for both low-level visual features such
as colour and luminance, as well as higher-order features, such as face
perception (Webster et al., 2004), biological motion (Karaminis et al.,
2020) and even “causality” (Rolfs et al., 2013). If the number sense did
not adapt it would be unique amongst perceptual attributes, worthy of
very special attention.

Adaptation has been referred to as the psychophysicist’s micro-
electrode (Frisby, 1980) and studied by behavioural, physiological and
biophysical techniques, in humans and animals (Clifford & Rhodes,
2005; Thompson & Burr, 2009; Webster, 2015). A range of computa-
tional models account for most features of adaptation (eg Heeger, 1992),
and the cortical mechanisms have begun to be understood. For the
simpler forms of adaptation (such as light adaptation), the mechanisms
are understood at the level of membrane potentials, particularly calcium
channels (Partridge & Stevens, 1976). Many theories have been

advanced for the functional roles of adaptation, ranging from “cell fa-
tigue”, to maximizing the dynamic range for efficient neural coding
(Barlow, 1990), acting as a homeostatic mechanism to equate and
maximize independence of neuronal responses (Benucci et al., 2013), to
versions of predictive coding (Webster, 2011). Both neural fatigue and
sharpening have been demonstrated by EEG decoding, with distinct
timecourses (Rideaux et al., 2023). It is still not clear which purported
function best describes number adaptation, but the “range” theories
certainly seem relevant: Harvey et al. (2013) have demonstrated clear
neural coding for numerosity, which varies with the numerosity range of
the stimuli. It is certainly feasible that adaptation could serve to shift the
range being encoded, maximizing the dynamic range of neuronal ma-
chinery (Barlow, 1990).

So how may the “old news” hypothesis fit in with (or supplant) the
general scheme of adaptation? What mechanisms are being proposed,
what psychophysical laws do they follow? None of this was considered
in their review, but at first blush the predictive nature of “old news”
would seem to relate to predictive coding and generative perception (see
Cicchini et al., 2024 for review). These theories propose that perceptual
systems predict what should be perceived, based (in part) on past
experience, then verify the prediction against incoming data, signalling

Fig. 3. Item adaptation and reverse adaptation. A. Aggregate psychometric functions comparing adaptation effects when the dots in the reference stimulus were
constrained to the same positions as the adaptor (“full overlap”, yellow curves), or to the gaps in between (“no overlap”, red curves), or allowed to fall anywhere by
chance (“incidental”, blue curves). Black curves show the baseline, with no adaptation. The adapters comprised 100 dots (half white half black), presented to the
right of a central fixation point, for 5 s in each trial. After a 500 ms pause, two similar dot stimuli were presented simultaneously, the constant-numerosity reference
on the right (at the same position as the adapter, and the variable test on the left), each for 500 ms. Participants judged which appeared to be more numerous (75
trials per condition), leading to psychometric curves, whose median gives the point of subjective equality (PSE: further details in supplemental material). B. Bars
show the magnitude of the adaptation, expressed as the percentage difference in adaptation and baseline conditions. The dots on the bars show individual data, error
bars ±1 s.e.m. C. Aggregate psychometric functions after adapting to a 6-dot stimulus and testing with a 12-dot stimulus (methods otherwise as described above).
Here the adaptation effect was positive indicating an overestimation of the reference stimulus. D. Bar graph showing individual and average adaptation effects. (For
interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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deviations from the predictions. After adaptation, the deviations would
be large, and the signals perhaps exaggerated (consistent with well-
known phenomena such as “mismatched negativity”: Garrido et al.,
2009). Pursuing this line of reasoning could well be profitable, but it
should be clear that it is not in any way contrary to the more encom-
passing concept of adaptation, which must interact with other assimi-
lative processes inherent in predictive models of perception (Taubert
et al., 2016). Indeed, one may well question whether there is a real need
for a new – and somewhat clumsy – term such as “old-news”, when there
already exists “predictive coding”, “generative perception”, “free energy”
(Friston & Kiebel, 2009), and even Richard Gregory’s (Gregory et al.,
1997) quaint but enormously insightful idea of “hypothesis testing”.

2. Conclusions

So, what should we conclude? “Is there hope for number adapta-
tion?” (Yousif et al., p12). Or should we discard the concept – along with
decades of research – in favour of the new “old news” hypothesis?
Perhaps not. In the end, Science is quantitative: and following LaPlace
(1812), extraordinary claims ask for extraordinary evidence. Most of the
evidence presented, epitomized by that supporting their pivotal claim of
“item adaptation”, strikes us as somewhat less than “extraordinary” (see
Fig. 3).

On the other hand, there exists overwhelming evidence for numer-
osity adaptation, from a diverse range of psychophysical, electrophysi-
ological, magnetic resonance and pupillometry studies, none yet
disproven or discredited. All the critical cases raised by Yousif et al. have
held up to close scrutiny: reverse adaptation, cross-modal adaptation,
and adaptation to dynamic stimuli have all been verified in many lab-
oratories, and some again here (with two very clear demonstrations2,3).
Research into numerosity adaptation has gone well beyond simply
confirming the existence of the phenomenon, by quantifying important
properties such as perceptive field size, selectivity to colour or tone, and
the site of action of the adaption. Yousif et al.’s (p13) “strongest reason
to doubt the existence of cross-modal adaptation” is that number
adaptation is colour-selective. This seems to us as logical as using
McCollough (1965) classic demonstration of colour-contingent

adaptation to challenge the existence of orientation adaptation: in fact,
both examples reinforce the functional importance of adaptation
mechanisms, rather than providing evidence against their existence.

So while we appreciate the efforts of Yousif et al. to search for al-
ternatives, it would seem premature to dispense with adaptation, which
has proven invaluable for understanding so many basic, and also com-
plex, perceptual phenomena. Nevertheless, we hope that their initiative
may motivate new research, which could eventually lead to useful new
concepts and understanding, in much the same way that the suggestion
that numerosity perception was based on density judgments (Dakin
et al., 2011; Durgin, 2008) led to the important discovery of separate
density-dependent regimes for number and texture perception (Anobile
et al., 2014; Anobile, Cicchini, & Burr, 2016).

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.cognition.2024.105870.
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