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SUMMARY

Numerosity perception is subject to adaptation, but this effect is greatly reduced when adaptor and test differ 

in color. This color-selectivity has been interpreted as evidence of automatic categorization of color-defined 

numerical information. However, some argue it instead demonstrates the non-numerical nature of numeros

ity adaptation. According to this idea numerosity adaptation is a byproduct of low-level filtering of spatial and 

chromatic information. Here, we contrasted these two perspectives by probing numerosity adaptation and its 

selectivity to color after equating stimuli in terms of their probability to be filtered out and by directly testing 

the role of categorization mechanisms in the genesis of color-selective adaptation behaviors. Our results 

confirm that numerosity adaptation does not depend on the filtering out of visual information and suggest 

that its selectivity for color genuinely reflects the visual system’s ability to automatically parse between cat

egories when these are defined by salient visual attributes like color.

INTRODUCTION

The perception of numerical quantities is thought to be ubiqui

tous across different species1–4 and represents a crucial aspect 

of daily interactions for both humans and animals. For instance, 

being capable of encoding the numerosity in a set may help an

imals deciding between fight or flight behaviors based on 

the number of opponents or may allow to choose the location 

(e.g., a tree) with the largest number of resources (e.g., eatable 

fruits). The existence of a hard-wired system dedicated to the 

quantification of items in the environment is in close agreement 

with both imaging studies reporting populations of neurons in 

the parietal cortex tuned to different numerical sets5–7 and psy

chophysical evidence showing underestimation behaviors when 

items are connected to form small ensembles.8–13

One of the tools that has helped to shape our understanding of 

the ‘‘visual number sense’’ is perceptual adaptation. After a pro

longed exposure to a numerous set, observers tend to underes

timate the numerosity of the stimulus displayed subsequently in 

the same spatial location with the opposite, overestimation, 

occurring after exposure to low numerosity.14–21 Several lines 

of evidence indicate that adaptation is the reflection of a dedi

cated spatially selective perceptual mechanism which operates 

over a broad range of numerosities and processes spontane

ously the visual scene.22–25

Recently, the initial adaptation findings have been comple

mented by the discovery that the magnitude of adaptation de

pends on the feature similarity between test and adaptor. For 

instance, when the adaptor and the test share the same color, 

adaptation magnitude is 3-fold higher relative to when color 

changes.26,27 This result has led to the suggestion that the nu

merical system is likely to parse information based on the cate

gory to which each item belongs and is well seated with previous 

evidence showing that human observers are capable of parallel 

enumeration of different groups of items from a single glance 

when these are distinguished by their color.28,29

However, a recent study cast doubts on the employment of 

adaptation paradigm as a tool to investigate visual numerosity, 

suggesting that many reported effects might be the conse

quence of the adaptor hampering the possibility to prioritize 

the information subsequently presented in the same location 

(‘‘old-news hypothesis’’).30 Based on Yousif et al.’s proposal, 

it is not the numerosity ratio between the adaptor and test 

that makes the latter appear less numerous, but rather the 

spatial coverage of the adaptor’s items. In support of this 

notion, the authors showed that, when presented with two 

clouds of identical numerosity, one with dots presented in pre

viously unused locations (0% overlap with previous adaptor) 

and the other in previously used locations (100% overlap with 

previous adaptor), participants judged the former as more 

numerous in 61% of the trials (11% more than chance). On 

the same line of reasoning, it has been proposed that color- 

selectivity of numerosity adaptation would result from the visual 

system detecting a ‘‘novel’’ stimulus when color is changed 
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which would enable to recover the otherwise dampened visual 

signals. To demonstrate this point, Yousif et al. devised a spe

cific condition in which two test stimuli containing black and 

white dots were preceded by two black and white adaptors 

of the same numerosity and with 100% overlap with tests. 

One of the tests was identical to the adaptor also at the level 

of single dot color, the other instead employed dots with oppo

site color (which changed white to black and vice versa). The 

results demonstrated a weak but statistically significant ten

dency to judge as more numerous the set whose elements 

changed their color suggesting that local novelty may have a 

role in adaptation effects and may explain the color selectivity 

reported in our previous studies.26,27 In this view, color-selec

tive numerosity would reflect the intrinsic susceptibility of the 

visual system to detect novel signals on a local scale rather 

than a genuine selectivity of numerosity mechanisms for color.

Here, we present four experimental conditions aimed at disen

tangling between these two views. In order to isolate the effect of 

local color novelty (and minimize the possible effect of spatial 

novelty), we imposed a maximal level of overlap between test 

and adaptors. The crucial manipulation across the various con

ditions instead lies in the overall combination of adaptor and 

test colors. We define these conditions according to the color 

change of each test dot relative to the corresponding dot in the 

adaptor. This terminology puts the accent on the local scale, 

as in the Yousif et al. theory what may rescue from adaptation 

is local novelty.

To anticipate the results, across several conditions we find ev

idence that downplays the effect of local novelty and reinforces 

the idea that numerosity perception is adaptable and closely 

associated with categorization processes.

RESULTS

Probing the effect of local novelty on numerosity 

adaptation and its selectivity to color changes

Four different adaptation conditions were tested with an inter

mingled paradigm. In all the conditions, dots composing test 

and reference always appeared in the same positions previously 

occupied by dots composing the two adaptor stimuli (Figure 1B). 

This manipulation was specifically introduced to control that test 

and reference’s items had the same probability (i.e., 100%) of 

falling within spatial locations already covered during adaptation. 

The color of the dots was manipulated in different ways.

In the first condition (R-R hereafter) all adaptors and tests were 

red (HSL: 0 255 128; luminance: ∼24 cd/m2). Therefore, both test 

and reference items did not yield any local novelty either in terms 

of spatial position or in terms of color with respect to the adapt

ing stimuli. If numerosity adaptation is a consequence of the 

perceptual fading of ‘‘old’’ information, we should expect no shift 

of the psychometric curve, as both the test and the reference 

comprised dots that appeared in position previously occupied 

by dots of the same color. Conversely, if the adaptation 

measured in the numerosity task is a phenomenon depending 

genuinely on the number of items, we should expect to find the 

usual adaptation effect as the two stimuli are preceded by adap

tors of different numerosity (i.e., underestimation of test stimulus 

indicated by a rightward shift of the psychometric curve; 

Figure 2A).

In the second condition (R-G hereafter) both test and reference 

comprised green dots (HSL: 104 255 88; luminance: ∼24 cd/m2). 

Nevertheless, while the reference was preceded by a green 

adaptor of the same numerosity (N = 24 neutral adaptor), the 

test was preceded by a red adaptor of higher numerosity (N = 

48 real adaptor) (Figure 2B). If numerosity adaptation is a conse

quence of the fading of ‘‘old’’, repeated information, we should 

predict an underestimation of the numerosity of the reference 

stimulus and a rather veridical estimate of the numerosity of 

the test. This should occur because the putative fading of the 

test elements—caused by reusing positions previously occupied 

by dots during the adaptation phase—is counterbalanced by the 

novelty induced by the color change. As shown by Figure 2B, the 

overall result would be represented by a leftward shift of the psy

chometric curve representing the percentage of ‘‘test more 

numerous’’ responses as a function of the test’s physical numer

osity. This is because participants should be more prone to 

select the test stimulus as the more numerous of the two even 

when the physical numerosity of the stimuli is equated and, 

thus, the PSE would occur when the test stimulus is less 

numerous than the reference. Conversely, if numerosity adapta

tion depends on the numerical difference between consecutive 

sets belonging to the same color-defined category, we should 

simply retrieve the robust reduction of numerosity adaptation 

described in our previous study (see Figure 2B).26

The third and fourth conditions were specifically designed to 

assess directly the role of spatial overlap in the context of a co

lor change. To this end, for the high numerosity adaptor of the 

test stimulus (i.e., the real adaptor) we used a mixture of red 

Figure 1. Representation of the paradigm 

and the experimental details common to 

all the adaptation conditions 

(A) Neutral adaptor and Reference were always 

composed of 24 dots. Real adaptor was always 

composed of 48 dots while Test randomly varied 

between 12, 14, 17, 20, 24, 29, 34, 40, and 48 dots. 

(B) Dots composing Test and Reference always 

appeared in spatial locations (dotted circles) pre

viously occupied by dots of the two adaptors.
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and green dots (24 each). The neutral adaptor, the test, and the 

reference were instead only composed by green dots (see 

Figure 3). The difference between the two conditions lies in 

the spatial locations where the green elements of the test 

appear: In one condition they appear in the locations occupied 

by green dots during adaptation (RG-GposG hereafter), in the 

other they appear in the locations occupied by the red dots 

(RG-GposR hereafter). This occurred until the numerosity of 

the test did not exceed the availability of locations (i.e., up to 

24), while for larger numerosities also locations covered by 

the other color had to be used.

If color-selective numerosity adaptation is simply a result of 

the visual system being sensitive to novelties at the level of single 

items30 then the two conditions should yield very different re

sults. In the RG-GposG condition, the dots composing the test 

did not imply any change on a local scale up to the point of phys

ical numerosity equivalence with reference (i.e., 24 dots). The 

prediction in terms of Yousif et al.’s theory is straightforward: 

both the test and the reference do not yield any novelty, neither 

in terms of spatial position nor elements’ color. For this reason, 

when the numerosity of the two stimuli is equated, they should 

be perceived as having the same numerosity or, in other words, 

the psychometric function for this condition might be overlapped 

with that of baseline when no adaptation occurs. In the RG- 

GposR condition instead, the green dots are presented in a loca

tion previously occupied by red dots, hence they should provide 

local novelty, at odds with the reference. The result would be a 

leftward shift of the psychometric function suggesting that 

when the physical numerosity of test and reference is equated, 

we should achieve an overestimation of the test relative to refer

ence as the former entails more novelty than the latter (Figure 3).

The predictions in terms of the color-selective numerosity the

ory are different. Numerosity is posited to be a form of ensemble 

perception that occurs regardless of spatial positions of the 

items and the sequence of colors in a particular location. How

ever, the number of dots for each color category during adapta

tion matters. It follows that the green test stimulus would be 

adapted primarily by the green dots composing the real adaptor 

(which are only 24) and very little by the other 24 red dots. Over

all, there would be a small effect compared to when adaptor and 

test share the same color. Importantly, this would occur both for 

the RG-GposG and the RG-GposR.

Numerosity adaptation and its selectivity to color does 

not depend on the filtering out of old information

Figure 4A shows results by pooling all the trials across partici

pants. Black dotted curve represents the baseline condition. 

The red solid line shows the condition where test and reference 

had the same color as the two adaptors (R-R condition) while 

green solid curve depicts the condition where test, but not refer

ence, changed color as compared to the relative adaptor 

(R-G condition). Finally, blue and magenta solid curves depict 

conditions RG-GposG (blue) and RG-GposR (magenta) where 

the real adaptor was composed of half green and half red items.

It is evident from visual inspection that the condition in which 

test and reference shared the same color of the two adaptors 

(R-R condition) produced a much larger adaptation effect than 

all the other three conditions. This result was confirmed by a 

Figure 2. Schematic representation of the R-R and the R-G conditions alongside predictions of the outcome according to the old-news 

hypothesis and to the color-selectivity 

In condition R-R (A) both reference and test had the same color of the two adaptor stimuli while in condition R-G (B) the test (but not the reference) changed its 

color compared to the relative adaptor. Both in condition R-R and condition R-G, dots composing test and reference stimuli appeared within the same locations 

previously occupied by dots composing real and neutral adaptors. In condition R-R test and reference did not entail any change on a local scale. In condition R-G 

instead, the all the elements of the test entailed a sharp color change, while the reference entailed no change.
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repeated measure ANOVA (F(3, 24) = 38.71 p < 0.001; ƞ2 = 0.83; 

BF10 = 4.409 x 106). Post-hoc analysis revealed that the condi

tion R-R yielded a statistically significant higher adaptation 

(36%) compared to all the other conditions (R-G = 12.4%; 

RG-GposG = 16.5%; RG-GposR = 14.6%; all ps < 0.001; all 

BF10 > 142; Figure 4B).

The reduction of adaptation magnitude for the condition in 

which the dots of the adaptor and test differed in color (condition 

R-G), replicates previous findings confirming that items similarity 

plays a key role in defining numerosity adaptation magnitude.26

Importantly, RG-GposG and RG-GposR conditions were highly 

correlated (r(38) = 0.86, p = 0.003), did not differ from each other 

(p = 1; BF10 = 0.476) and did not differ from the R-G condition 

(all p > 0.67; BF10 = 2.24 and BF10 = 0.53 respectively). Finally, 

all the conditions led to an adaptation effect significantly larger 

than zero (all ps < 0.01, all BF10 > 9.4).

Figure 3. Schematic representation of the RG-GposG and the RG-GposR conditions alongside predictions of the outcome according to old- 

new hypothesis and color selectivity 

In condition RG-GposG and RG-GposR the real adaptor was always composed of half red and half green dots while the neutral adaptor was just composed of 

green dots. In condition RG-GposG dots composing the test stimulus appeared in positions previously covered by green dots of the real adaptor until these 

positions are available and, afterward, also occupied positions previously covered by red dots. In the RG-GposR the opposite occurred: dots composing the test 

stimulus occupied positions covered by red dots of the real adaptor until available and afterward also positions occupied by green dots were used. While in 

condition RG-GposG the test did not entail any change on a local scale, in the RG-GposR condition it entailed a clear color change on a local scale.

Figure 4. Adaptation strength obtained in 

the four experimental conditions 

(A) The black dotted curve represents the best- 

fitting Gaussian to the data of the baseline, while 

solid-colored curves indicate four adaptation 

conditions (R-R: red; R-G: green; RG-GposG: 

blue; RG-GposR: magenta). 

(B) Bar plots representing the magnitude of 

adaptation (in percentage) obtained in the four 

adapting conditions. Error bars represent SEM 

and dots represent single participants’ data.
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To highlight individual differences, we plot PSEs in selected 

conditions one against the other. Figure 5A plots PSEs in the 

baseline and adaptation conditions for both the R-R (red dots) 

and the R-G (green dots) condition. The vast majority of PSEs 

lies below the equality line showing that numerosity adaptation 

occurred in both conditions. However, items’ color similarity 

played a significant role in defining adaptation magnitude, with 

all participants showing larger PSEs in the condition in which 

stimuli were colored the same (R-R) as compared to when real 

adaptor and test were colored differently (R-G). All participants 

showed this difference as indicated by all data points being scat

tered below the diagonal line in Figure 5B.

Figure 5C shows PSEs in RG-GposG and the RG-GposR. 

These two conditions differ much in local novelty, as in one 

case the green dots are presented where previously there 

were green dots and in the other case where there were red 

dots. The data, however, lie mostly along the equality line 

(Figure 5C). This is in sharp contrast with what would be pre

dicted by the old news hypothesis.

DISCUSSION

Numerosity adaptation14 has been classically reported as one of 

the strongest behavioral evidence for the existence of a hard- 

wired system dedicated to the quantification of items in the envi

ronment. Recently, this technique has been used to reveal the 

color selectivity of numerosity mechanisms.26 However, recent 

work has proposed that numerosity adaptation results should 

be taken with caution. More specifically, the color selectivity of 

the reported adaptation effects has been ascribed to the intrinsic 

tendency of the visual system to filter out old information in the 

same position and color and the intrinsic capacity to trigger fresh 

resources when dots have a new color.30

Here, we checked the robustness of the color selective numer

ical adaptation over a series of adaptation paradigms. In the 

initial condition (R-R), only items of the same color were em

ployed and we ensured that the test items appeared in locations 

previously used by the adaptor stimulus. In this experiment, local 

novelty is the same for both stimuli and if local novelty were all 

that mattered, one would have expected no significant numeros

ity bias between the two clouds. Yet, employing different numer

osities for the two adaptor stimuli, we obtained the typical adap

tation effect. This indicates upfront that numerosity adaptation is 

unlikely to be a consequence of visual system’s general ten

dency to filter out old local information and that the numerosity 

of the adapting stimuli has a major role.

In a second condition, we swapped the color of one of the two 

stimuli across adaptation and test. If local novelty were impor

tant, one would have expected that the stimulus swapping color 

would have been overestimated with respect to the other stim

ulus which, instead, maintained the same color of the adaptor. 

Again, we found that this was not the case. Adaptation, on the 

other hand, was greatly reduced indicating that local novelty 

plays little role in the adaptation effect confirming and expanding 

our previous work.26

In sum, the first two conditions clearly showed that an account 

which points in the direction of considering local elements 

changes is unlikely to explain numerosity adaptation and its 

selectivity to color. It is worth noting that this result also squares 

with that of Burr et al.’s which reported that numerosity adapta

tion is not affected by the amount of overlap between items.31

Similar conclusions can be drawn comparing the RG-GposG 

and RG-GposR conditions. Here, the position of the green test 

stimulus changes either occupying the location previously 

covered by green dots (thus ensuring minimal local novelty) or 

by red dots (ensuring a high degree of local novelty). The old- 

news account predicts a sharp difference in these conditions, 

yet we found them to be very similar and even correlated with 

each other, suggesting that they share perceptual mechanism 

and indicating that the exact correspondence of the test and pre

vious items plays very little role.

Given that local novelty cannot explain our results, why is it that 

we obtained little adaptation in the three conditions relative to the 

R-R condition? One explanation, coming from our previous work, 

is that numerosity mechanisms are aware of the color of the stim

uli and thus interplay with categorization processes. This 

perspective aligns well with previous reports suggesting that 

both the numerosity of the entire set and the categorization of el

ements within the set are simultaneously encoded when pro

cessing heterogeneous stimuli.28 In the case of RG-GposG and 

RG-GposR, what determines the numerosity distortions of the 

green test is the number of green items in the adaptors which is 

similar to that of the test and would lead to very little adaptation.

At the same time, it is worth noticing that the three conditions 

where we report minimal adaptation also entail some form of 

contextual/global change from the adaptor and test phase. 

Could it be that this refresh resets numerosity adaptation? While 

we cannot discard this possibility for the current dataset, it is 

Figure 5. Across conditions comparisons 

of single participants’ data 

(A) Scatterplot contrasting PSEs of individual 

participants adaptation and baseline. Red dots 

represent individual data obtained contrasting 

R-R condition with baseline while green dots 

represent individual data obtained contrasting 

R-G condition with baseline. 

(B) Scatterplot contrasting PSEs of individual 

participants contrasting R-R condition with R-G 

condition. 

(C) Scatterplot contrasting PSEs of individual 

participants in the RG-GposG and RG-GposR 

conditions. Diamonds depict averages and error 

bars represent SEM.
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worth considering that such a theory makes predictions that are 

not consistent with current literature. Indeed, if a global change 

restores an unbiased numerosity processing, one should always 

obtain minimal aftereffects when a global change takes place. 

On the contrary, recent studies show that some pairings of adap

tors and tests (such as static vs. moving stimuli) yielded a robust 

numerosity adaptation despite the glaring change between 

adapting and adapted stimuli.21,27 Further, it is worth noticing 

that typical adaptation paradigms imply many superficial 

changes between adaptor and test stimuli, for instance, in 

convex hull and others topological properties, none of which 

has been proved capable of reviving the system for numerosity 

to its usual metric.14 Thus, we still believe that it is a much 

more parsimonious theory, the one that refers to a color selec

tivity for numerosity systems relative to one that resets numeros

ity whenever a contextual change is detected.

On a last note, it is important to point out the presence of a re

sidual adaptation (∼14%) in all the three ‘‘non-canonical’’ condi

tions. We believe that this results from the impossibility to 

discard the total numerosity of the adaptor bringing about a re

sidual underestimation of the test. For instance, Halberda et al. 

demonstrated that the total numerosity of a set is always 

captured even when a specific group is not indicated to the 

observer.28 This is also in line with previous reports.26,27

The presence of both selective and non-selective adaptation 

effects reveals also the multifaceted nature of numerosity pro

cessing. The color specific effect is around three times stronger 

than the other conditions suggesting that the identity of the stim

ulus weighted much more than total numerosity. This is striking 

given that observers were never hinted to the color of the stimuli 

and were asked only to report their numerosity. At the same time, 

the residual adaptation which is reported consistently across 

studies demonstrates that the categorization mechanisms are 

not the only ones at play with others assessing numerosity in a 

less selective and specific manner that also play a significant 

role. Notably, the latter would be a perfect basis to integrate vi

sual numerosity with numerosity estimates provided in different 

modalities and formats which has been demonstrated recently 

via adaptation studies15,32–37

To summarize, our results provide strong evidence that the hu

man numerosity system is capable of automatically discerning 

between different stimulus categories, especially if they have a 

high ecological validity, such as those defined by color cues.

Limitations of the study

A clear limitation of the current work was not to investigate the 

effect produced by different color ratios when the adaptor was 

composed of both green and red items. Considering categoriza

tion mechanisms, we should expect such manipulation to yield a 

decrease of adaptation magnitude which would strengthen the 

idea that estimates of a test’s numerosity are only influenced 

by adaptor’s items sharing the same color.
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STAR★METHODS

KEY RESOURCES TABLE

EXPERIMENTAL MODEL AND STUDY PARTICIPANT DETAILS

Participants

To calculate sample size, we performed an a priori power analysis using G-Power.39 Effect sizes were derived from a previous work 

using very similar methods and which supported the expectation for very large effects (f = 1.83).26 The analysis indicated that a total 

sample of 3 participants would be sufficient to detect large effects with 95% power using a repeated measure ANOVA with an alpha 

level of 0.05. Nevertheless, we adopted a conservative approach and decided to triple the sample size to robustly increase statistical 

power and reduce Type I error rate. Nine participants took part in the study (mean age: 27.3 years, sd: 5.5 years; 8 naı̈ve and 1 author) 

and completed all experimental conditions in a within subject design. All participants provided written informed consent before their 

participation. The research was approved by the local ethic committee (‘‘Commissione per l’Etica della Ricerca’’, University of Flor

ence, 7th July 2020, n. 111).

METHOD DETAILS

General procedure and stimuli

Participants sat 57 cm away from the monitor of a laptop pc (15.6 inches, 1920 x 1080 pixels). Stimuli comprised clouds of coloured 

non-overlapping random dots (diameter: 0.4◦; single dot area: 0.12 cm2) drawn within a virtual 8◦ diameter circle with centre 10◦ left or 

right of a central fixation cross.

A typical trial began with an adaptation period (1000 ms) in which a real adaptor (a cloud of 48 dots) appeared on the left side of a 

central fixation cross together with a neutral adaptor (a cloud of 24 dots thus matching the numerosity of the subsequent refence 

stimulus) appearing on the right side. This was followed by an ISI (blank screen with fixation; 500 ms) which preceded the simulta

neous presentation (200 ms) of test (a cloud of dots randomly varying between 12, 14, 17, 20, 24, 29, 34, 40 and 48 dots) and refer

ence (24 dots), respectively presented left and right of central fixation (see Figure 1A). Participants were asked to respond which of 

the two stimuli (test or reference) appeared more numerous. Baseline trials were performed in a separate session and followed the 

same structure used in adaptation trials but without the presentation of the adapting stimuli.

Each numerosity and each condition employed 15 trials totalling 675 trials per participant. All stimuli were generated and presented 

using PsychToolbox 3 routines38 in Matlab 2021b (The Mathworks, Inc., http://mathworks.com).

QUANTIFICATION AND STATISTICAL ANALYSIS

Analysis procedure

For each participant and each condition, the proportion of trials in which the test stimulus was perceived more numerous than the 

reference was plotted as a function of tested values and fitted with a cumulative gaussian function. The 50% point of the function 

defines the point of subjective equality (PSE), the physical numerosity necessary for the test stimulus to perceptually match the nu

merosity of the reference. Numerosity adaptation magnitudes were calculated for each condition by subtracting the PSE at baseline 

from PSEs obtained on each adaptation condition, and normalizing by the numerosity of the reference:

PSEadaptation − PSEbaseline

N
× 100% 

REAGENT or RESOURCE SOURCE IDENTIFIER

Deposited data

Raw behavioural data This work https://doi.org/10.5281/zenodo.15125711

Software and algorithms

Matlab R2021b Mathworks https://it.mathworks.com/products/ 

matlab.html

Psychtoolbox-3 Kleiner et al., 200738 http://psychtoolbox.org/

JASP 0.14.1.0 The JASP Team http://jasp-stats.org/
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Statistical analysis

Analyses were performed using JASP 0.14.1.0. Repeated measures ANOVAs and paired sample t-tests were used to compare 

different experimental conditions. To compensate for violations of sphericity, Greenhouse-Geisser corrections were applied when

ever appropriate40 and corrected p-values (but uncorrected degrees of freedom) are reported. Post-hoc comparisons were per

formed using Bonferroni correction. To quantify evidence strength favouring the alternative hypothesis relative to the null hypothesis 

we reported bayes factors (BF10).41 By convention, Bayes Factors greater than 3 are considered moderate evidence for the alternate 

hypothesis (greater than 10 for strong evidence), lower than 1/3 as moderate evidence against it (lower than 1/10 for strong evidence).

iScience 28, 112572, June 20, 2025 e2 

iScience
Article

ll
OPEN ACCESS


	Color-selective numerosity adaptation depends on the automatic categorization of colored information
	Introduction
	Results
	Probing the effect of local novelty on numerosity adaptation and its selectivity to color changes
	Numerosity adaptation and its selectivity to color does not depend on the filtering out of old information

	Discussion
	Limitations of the study

	Resource availability
	Lead contact
	Materials availability
	Data and code availability

	Acknowledgments
	Author contributions
	Declaration of interests
	References
	STAR★Methods
	Key resources table
	Experimental model and study participant details
	Participants

	Method details
	General procedure and stimuli

	Quantification and statistical analysis
	Analysis procedure
	Statistical analysis




