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Introduction

Research on numerical cognition has identified basic systems of numerical processing [START_REF] Feigenson | Core systems of number[END_REF]. One of them, the approximate number system (ANS) [START_REF] Halberda | Developmental change in the acuity of the 'Number Sense': The Approximate Number System in 3-, 4-, 5-, and 6-year-olds and adults[END_REF], allows us to estimate the number of objects in a set, providing us with a sense of discrete quantity [START_REF] Dehaene | The number sense: How the mind creates mathematics[END_REF]. Many studies have investigated the characteristics of numerical estimation and its development [START_REF] Dehaene | The neural basis of the Weber-Fechner law: a logarithmic mental number line[END_REF][START_REF] Cantlon | Functional Imaging of Numerical Processing in Adults and 4-y-Old Children[END_REF][START_REF] Halberda | Developmental change in the acuity of the 'Number Sense': The Approximate Number System in 3-, 4-, 5-, and 6-year-olds and adults[END_REF]. In general, these studies use the non-symbolic numerical comparison task, whereby participants perform numerical comparative judgments between two rapidly presented dot arrays. In such a comparison task, performance depends on the ratio between the two presented numerosities (i.e., the quantity represented by a set of objects), the ANS following Weber's law [START_REF] Piazza | Tuning curves for approximate numerosity in the human intraparietal sulcus[END_REF]. One difficulty researchers face when using this task resides in the continuous, non-numerical dimensions of magnitude (size, total surface area, density, etc.) that one can perceive in the stimuli. These continuous dimensions can affect numerical judgments throughout development [START_REF] Rousselle | Magnitude comparison in preschoolers: what counts? Influence of perceptual variables[END_REF]Szücs, Nobes, Devine, Gabriel, & Gebuis, 2013;[START_REF] Tokita | Effects of perceptual variables on numerosity comparison in 5-6-year-olds and adults[END_REF] and adulthood (Gebuis & Reynvoet, 2012a[START_REF] Gebuis | The interplay between nonsymbolic number and its continuous visual properties[END_REF][START_REF] Gebuis | Sensory-integration system rather than approximate number system underlies numerosity processing: A critical review[END_REF].

Inhibiting the irrelevant dimensions to focus on number

One of these continuous dimensions is spatial extent. Since Piaget's seminal work on the influence of length on numerical abilities in children [START_REF] Piaget | The child's conception of number[END_REF], behavioral and brain imaging studies have shown evidence of interactions between number and spatial extent that are present very early in infancy [START_REF] De Hevia | Representations of space, time, and number in neonates[END_REF]Pinel, Piazza, Le Bihan, & Dehaene, 2004; see [START_REF] Hubbard | Interactions between number and space in parietal cortex[END_REF], for a review). These interactions have been reported in various studies in adults. For instance, perceiving Arabic digits can bias estimation of sizes [START_REF] De Hevia | The representational space of numerical magnitude: illusions of length[END_REF][START_REF] Viarouge | The role of numerical magnitude and order in the illusory perception of size and brightness[END_REF] and relative conceptual size (e.g., pictures of an elephant vs. a dog) can affect parity judgments [START_REF] Gabay | Size before numbers: Conceptual size primes numerical value[END_REF].

Several studies have investigated the impact of size on symbolic numbers using the size congruity (or numerical Stroop) task [START_REF] Arend | Choosing the larger versus choosing the smaller: Asymmetries in the size congruity effect[END_REF][START_REF] Henik | Is three greater than five: The relation between physical and semantic size in comparison tasks[END_REF][START_REF] Leibovich | The importance of being relevant: modulation of magnitude representations[END_REF][START_REF] Pavese | Further evidence on the effects of symbolic distance on Stroop-like interference[END_REF][START_REF] Schwarz | On the relative speed account of number-size interference in comparative judgments of numerals[END_REF], in which the participants' performances decrease when a numerical comparison is made between two Arabic digits with incongruent sizes (e.g., 6 vs 9).

The number/size congruency effect has also been found in non-symbolic numerical comparison tasks [START_REF] Nys | Judgement of discrete and continuous quantity in adults: number counts![END_REF][START_REF] Hurewitz | Sometimes area counts more than number[END_REF]. For instance, Hurewitz and collaborators (2006) reported lower performances in adults when the sizes of the presented items were incongruent with their number (i.e, the set with larger dots was less numerous), than when they were congruent or neutral. Similar congruency effects have been observed in the context of non-symbolic numerical comparison tasks in preschoolers and school-aged children [START_REF] Defever | Task-and age-dependent effects of visual stimulus properties on children's explicit numerosity judgments[END_REF][START_REF] Fuhs | ANS acuity and mathematics ability in preschoolers from low-income homes: contributions of inhibitory control[END_REF][START_REF] Fuhs | The Role of Non-Numerical Stimulus Features in Approximate Number System Training in Preschoolers from Low-Income Homes[END_REF][START_REF] Gilmore | Congruency effects in dot comparison tasks: convex hull is more important than dot area[END_REF]Szücs, Nobes, Devine, Gabriel, & Gebuis, 2013). While most studies in preschoolers report congruency effects on accuracy rates [START_REF] Fuhs | ANS acuity and mathematics ability in preschoolers from low-income homes: contributions of inhibitory control[END_REF][START_REF] Fuhs | The Role of Non-Numerical Stimulus Features in Approximate Number System Training in Preschoolers from Low-Income Homes[END_REF], studies in early primary school years report both less accurate and slower responses on incongruent trials whereby dot area and/or total surface area of the dots were among the manipulated nonnumerical dimensions [START_REF] Gilmore | Individual differences in inhibitory control, not non-verbal number acuity, correlate with mathematics achievement[END_REF]Szücs et al., 2013).

Several studies have investigated the development of these congruency effects with age, showing that age influences the amplitude of the difference in performance between congruent and incongruent trials in non-symbolic numerical comparison tasks [START_REF] Defever | Task-and age-dependent effects of visual stimulus properties on children's explicit numerosity judgments[END_REF][START_REF] Gebuis | The development of automated access to symbolic and non-symbolic number knowledge in children: an ERP study[END_REF][START_REF] Soltész | Relationships between magnitude representation, counting and memory in 4-to 7-year-old children: A developmental study[END_REF]Szücs et al., 2013). In particular, studies have reported larger congruency effects between school-aged children and adults. For instance Szücs and colleagues (2013) found a larger congruency effect in 7-year-olds compared to adult participants, in a non-symbolic numerical comparison task whereby numerosity could be either congruent or incongruent with several non-numerical dimensions including dots' average size and total surface area.

Consistent with studies suggesting that congruency effects could reflect the role of inhibition in numerical comparison tasks [START_REF] Fuhs | ANS acuity and mathematics ability in preschoolers from low-income homes: contributions of inhibitory control[END_REF][START_REF] Fuhs | The Role of Non-Numerical Stimulus Features in Approximate Number System Training in Preschoolers from Low-Income Homes[END_REF][START_REF] Rousselle | The development of automatic numerosity processing in preschoolers: Evidence for numerosity-perceptual interference[END_REF], Szücs and colleagues propose that larger congruency effect in children could be due to lower inhibitory control abilities (see also [START_REF] Defever | Task-and age-dependent effects of visual stimulus properties on children's explicit numerosity judgments[END_REF] for a similar account). This is consistent with the protracted development of inhibitory control from childhood to late adolescence [START_REF] Luna | What has fMRI told us about the development of cognitive control through adolescence?[END_REF].

Recently, several authors have gone so far as proposing that inhibitory control is necessary for numerical development [START_REF] Clayton | Inhibition in Dot Comparison Tasks[END_REF][START_REF] Leibovich | From 'sense of number' to 'sense of magnitude': The role of continuous magnitudes in numerical cognition[END_REF], Szücs et al., 2013), either to develop numerical representations from a general sense of magnitude [START_REF] Leibovich | From 'sense of number' to 'sense of magnitude': The role of continuous magnitudes in numerical cognition[END_REF] or to handle the interference between an innate sense of number and the continuous dimensions of magnitude at all ages [START_REF] Clayton | Inhibition in Dot Comparison Tasks[END_REF] see [START_REF] Cappelletti | Number skills are maintained in healthy ageing[END_REF] for a study in aging). However, a few studies have failed to observe congruency effects, casting doubt on the critical causal role of inhibitory control in non-symbolic numerical comparison. For instance, [START_REF] Odic | Developmental change in the acuity of approximate number and area representations[END_REF][START_REF] Odic | Developmental change in the acuity of approximate number and area representations[END_REF][START_REF] Odic | Hysteresis affects approximate number discrimination in young children[END_REF][START_REF] Odic | Hysteresis affects approximate number discrimination in young children[END_REF] failed to observe lower performance in trials in which number was incongruent with total cumulative area, than in trials in which it was congruent, in children or in adults.

In order to clarify the role of inhibition in numerical development, it is crucial to precisely evaluate the impact of inhibitory control processes in numerical comparison tasks. So far, the efficiency to block irrelevant dimensions of magnitude in the stimuli has been assessed either through a posteriori analyses of performances in incongruent trials [START_REF] Fuhs | ANS acuity and mathematics ability in preschoolers from low-income homes: contributions of inhibitory control[END_REF][START_REF] Gilmore | Individual differences in inhibitory control, not non-verbal number acuity, correlate with mathematics achievement[END_REF] or via correlational analyses using seminal inhibitory control tasks (e.g., the inhibition subtest of the NEPSY-II, [START_REF] Keller | Inhibitory control may not explain the link between approximation and math abilities in kindergarteners from middle class families[END_REF].

The current study

In the current study, we took a different approach to provide evidence for or against the role of inhibitory control in numerical comparison tasks in 7-8-year-olds and adults, by devising a negative priming paradigm. The logic of the negative priming paradigm is as follows: if one needs to inhibit irrelevant information or distractors on a given incongruent item (i.e., the prime), the processing of that information (or distractor) on a subsequent congruent item (i.e., the probe) should be impaired (i.e., longer response times or higher error rates) as compared to a control condition in which the information to process on the probe is not related to the one to process (or to inhibit) on the prime (see [START_REF] Tipper | Does negative priming reflect inhibitory mechanisms? A review and integration of conflicting views[END_REF]. This paradigm, initially used by [START_REF] Tipper | The negative priming effect: inhibitory priming by ignored objects[END_REF] to study inhibitory control processes at play in selective attention, was later adapted to demonstrate the role of inhibition in various tasks, from classic color-word Stroop tasks [START_REF] Dalrymple-Alford | Examination of some aspects of the Stroop Color-Word Test[END_REF][START_REF] Pritchard | Avoiding the potential pitfalls of using negative priming tasks in developmental studies: assessing inhibitory control in children, adolescents, and adults[END_REF] to logicomathematical reasoning tasks such as Piaget's number-conservation task [START_REF] Borst | Negative priming in logicomathematical reasoning: The cost of blocking your intuition[END_REF][START_REF] Houdé | Negative priming effect after inhibition of number/length interference in a Piaget-like task[END_REF]. To provide evidence that a non-numerical dimension of magnitude (i.e., size) needs to be inhibited to process numerosity in both 7-8year-olds and adults, we adapted a numerical comparison task to a negative priming paradigm. Previous studies have shown that, in experimental contexts with such explicit congruence/incongruence between number and non-numerical dimensions of magnitude, preschoolers' performance could be very low on incongruent trials [START_REF] Soltész | Relationships between magnitude representation, counting and memory in 4-to 7-year-old children: A developmental study[END_REF].

Given that negative priming effects can only be observed if incongruent prime trials are performed correctly, we chose to test primary school children. This also ensured that we would be able to base our analyses of negative priming on both accuracy levels and reliable reaction times, as is usually the case in the negative priming literature [START_REF] Tipper | Does negative priming reflect inhibitory mechanisms? A review and integration of conflicting views[END_REF][START_REF] Neill | Selective attention and Inhibitory control of cognition, in Interference and Inhibition in Cognition[END_REF][START_REF] Borst | Inhibitory control efficiency in a Piaget-like class-inclusion task in school-age children and adults: A developmental negative priming study[END_REF]. If both 7-8 year-olds and adults need to inhibit the irrelevant dimension of size when comparing numerosities in incongruent items (i.e., dot array with more dots is smaller than the dot array with less dots and thus size interferes with number), they should require more time and commit more errors when congruent items (i.e., dot array with more dots is larger than the dot array with less dots) are preceded by incongruent items than by neutral items (i.e., the two dot arrays have identical size).

Given the protracted development of inhibitory control until late childhood and adolescence [START_REF] Luna | What has fMRI told us about the development of cognitive control through adolescence?[END_REF], and following our hypothesis of a causal link between inhibitory control and numerical comparison abilities, we should observe differences in the amplitude of the negative priming effects in the context of the non-symbolic numerical comparison task between our two age groups. Previous studies have shown that the amplitude of the negative priming effect could reveal the efficiency of the inhibitory control processes at play in a given context, by comparing primary school children and adults (e.g., [START_REF] Aïte | Taking a third-person perspective requires inhibitory control: Evidence from a developmental negative priming study[END_REF][START_REF] Borst | Inhibitory control efficiency in a Piaget-like class-inclusion task in school-age children and adults: A developmental negative priming study[END_REF]. In other words, if numerical comparison abilities are rooted in part on the ability to inhibit an irrelevant non-numerical dimension of size, then the amplitude of the negative priming effect should be smaller in 7-8-year-olds than in adults, due to lower inhibitory control abilities in children than adults.

Method

Participants

Fourty-seven primary school children (23 girls and 24 boys, mean age = 7.92 years, SD = .87) and thirty-two adults (21 females and 11 males, mean age = 27.86 years, SD = 6.13) with normal or corrected-to normal vision, participated in this study. The proportion of males to females did not differ between the two groups, χ²(1) = 2.15, p = .21. Children were recruited in primary schools, and participated voluntarily after their parents gave informed consent.

Adult participants were recruited through a mailing list. They gave informed consent and received 5 euros for their participation to the study. All participants were tested in accordance with national and international norms that govern the use of human participants.

Materials and Procedure Numerical Comparison Task Adapted to a Negative Priming Paradigm

The task stimuli were pairs of dot arrays, generated using Matlab and presented on the left and right side of the computer screen. The participants were seated approximately 50 cm from the screen. Each array of black dots was presented on a white circle (diameter visual angle of 8°) at a visual angle of 5.3° from a central-fixation cross. The sets of dots were generated using the Number, Size and Spacing dimensions as defined by DeWind and colleagues [START_REF] Dewind | Modeling the approximate number system to quantify the contribution of visual stimulus features[END_REF]. This allowed us to manipulate the congruency between Number and Size while keeping the Spacing dimension constant. Size in both arrays were either identical (neutral item), congruent (congruent items) or incongruent with the number of dots (incongruent items). We used a 1:2 numerical ratio (8 vs. 16 or 9 vs. 18 dots) in prime items (i.e., neutral and incongruent items) to ensure a high level of performance which is needed to run the analyses of the negative priming effects on the probe items. We presented 4:5 (12 vs. 15 dots) and 5:6 (10 vs. 12 dots) numerical ratios on the probe items (i.e., congruent items). These ratios were chosen so that the difficulty level would vary across the trials while keeping the total duration of the experiment acceptable for children (~5 min). For the incongruent and congruent items, following Salti, Katzin, Katzin, Leibovich, & Henik (2017), we controlled the saliency of the non-numerical dimension relative to the numerical dimension, i.e. the level of participants' reliance on non-numerical dimensions across trials, by equating the non-numerical ratio between two sets of dots to their numerical ratio. Specifically, the Size ratio was always in a 1:3 ratio with the numerical ratio (e.g. when the sets of dots are in a 1:2 numerical ratio, the Sizes in each set are in a 1:6 ratio, and when the numerical ratio is 4:5, the Size ratio is 4:15). For neutral prime items, Size was approximately halfway between the Size of the less numerous and more numerous arrays across the congruent and incongruent items. Across all the items, the dot array pairs were generated so that the percent difference in the occupied field area (defined by the minimum bounding circle) between the two arrays was less than 10%. Each trial consisted in a primeprobe item pair. Incongruent prime items followed by a congruent probe item will be further referred to as the test trials, whereas neutral prime items followed by a congruent probe item will be referred to as the control trials. Each trial type (test and control) was presented 24 times (12 per numerical ratio). We added 8 filler trials consisting of the following combinations of prime and probe items (one for each of the two numerical ratios used on the probe items: congruent /incongruent, incongruent /incongruent, incongruent /neutral and neutral/incongruent) to prevent the participants from noticing the pattern of incongruent, neutral and congruent items between the prime and probe. Thus, participants performed 56 experimental trials (112 items) presented in a random order.

The participants were instructed to press one of two keyboard keys ("D" or "K") on the side of the more numerous array as quickly and accurately as possible. Each trial started with a gray screen (500 ms), followed by a fixation cross and two white circles (500 ms). The arrays of dots from the prime item were then presented in the white circles until the participant gave a response, for a maximum duration of 1000 ms, at which time they were replaced by a gray screen. As soon as the participant gave their response, the same series of events occurred for the probe item. A mask was presented for 2000 ms as soon as the participants provided a response on the probe item to prevent transfer of processes between the probe and the prime of the next trial (Figure 1). The total duration of the task was approximately 5 minutes. The experiment started with 4 training trials (2 test and 2 control trials), using 1:2 numerical ratios for all of the items presented and a feedback on the accuracy of the participants' response was provided.

Results

The data for one child was removed due to technical failure. We first removed individual trials with RTs differing by two standard deviations from the average individual RT on either the prime or probe items of the control or test trials, which corresponded to 6.7% of the total number of trials across all participants in the children group, and 7.9% of the total number of trials across all participants in the adults group. For each participant, we averaged the proportion of correct responses and the response times (RTs) on items correctly performed, separately on the prime and the probes of the control and the test trials. The data from three additional children and two adults were removed due to overall accuracy rates (ARs) more than two standard deviations below their age group's average, leading to a final analyzed sample of 43 children and 30 adults. We verified that all the analyses described below remained identical when including these participants back into the sample. We then combined RTs and ARs by computing an inverse efficiency score (IES, [START_REF] Townsend | Methods of modeling capacity in simple processing systems[END_REF][START_REF] Townsend | Stochastic modeling of elementary psychological processes[END_REF], i.e. by dividing participants' average RTs by their average ARs on the prime and the probe items of the control and test trials. Note that in accordance with the logic of the Negative priming paradigm, we only analyzed ARs, RTs and IES on the probe items preceded by prime items performed correctly.

Congruency Effects on the Prime items

In order to test for the presence of a congruency effect in the prime items, we first ran a 2 age group (Children vs. Adults) x 2 congruency (Incongruent vs. Neutral) repeated measures ANOVA on the IES (see Table 1 for descriptive statistics on the prime items). ). The analysis also revealed a main effect of congruency, F(1, 71) = 17.48, p < .0001, η 2 p = 0.2, with lower IES for the neutral items (M = 607, SD = 147) than for the incongruent items (M = 708, SD = 292). We also observed a significant interaction between congruency and age group, F(1, 71) = 11.17, p = .001, η 2 p = 0.14.

We then ran paired t-tests between the incongruent and neutral trials on both age groups separately. IES was significantly higher for the incongruent condition than for the neutral 

Negative Priming Effects: Analyses of the Probe Items

We conducted 2 age group (children vs. adults) x 2 trial type (test vs. control) repeated measures ANOVA on the probe IES (see Table 2 for descriptive statistics on the probe items). 

Discussion

Using a negative priming paradigm, we provided additional evidence for the role of inhibitory control processes in non-symbolic numerical comparison tasks. First, consistent with previous studies [START_REF] Hurewitz | Sometimes area counts more than number[END_REF]Szücs et al., 2013), we observed a congruency effect on the prime items. Both 7-8-year-olds and adults performed significantly worse when comparing two dot arrays in a 1:2 numerical ratio when Size was incongruent with numerosity than when Size was constant across the two arrays.

Second, we observed significant negative priming effects both in 7-8 year-olds and in adults:

When comparing two arrays of dots in which numerosity was congruent with Size, the performances were lower when the preceding item showed a conflict between number and Size than when Size was identical in the two arrays of the preceding item. These negative priming effects provide evidence that 7-8-year-olds and adults inhibited Size to process numerosity in the incongruent prime items of the non-symbolic numerical comparison task.

Hence, our results demonstrate, first, that inhibitory control processes are required to block irrelevant dimensions of magnitude during numerical comparison, impacting both the performance on the current and the following item, in children at the beginning of primary school and even in adults with a precise numerical acuity (adults can accurately perceive the difference between two numerosities in a numerical ratio up to 9:10). Second, we observe that, for a given level of numerical difficulty, the amplitude of the negative priming effect decreases between 7-8-year-olds and adults, supporting the idea that the ability to compare numerosities could be rooted at least in part on the growing ability to inhibit an irrelevant non-numerical dimension of Size, in line with a more general protracted development of inhibitory control [START_REF] Dempster | Interference and Inhibition in Cognition and Behavior: Comments on the Commentaries[END_REF][START_REF] Harnishfeger | A developmental perspective on individual differences in inhibition[END_REF]. This

decrease in the amplitude of the negative priming effect is consistent with the one reported in previous developmental negative priming studies including negative priming adaptation of logico-mathematical tasks [START_REF] Borst | Negative priming in logicomathematical reasoning: The cost of blocking your intuition[END_REF][START_REF] Borst | Inhibitory control in number-conservation and class-inclusion tasks: A neo-Piagetian inter-task priming study[END_REF], 2013;[START_REF] Houdé | Negative priming effect after inhibition of number/length interference in a Piaget-like task[END_REF]. This is, however, in contrast with other studies having found either no difference in negative priming between children and adults [START_REF] Pritchard | Avoiding the potential pitfalls of using negative priming tasks in developmental studies: assessing inhibitory control in children, adolescents, and adults[END_REF], or smaller if not an absence of negative priming in children compared to adult participants (Tipper et al., 1989). These discrepant findings could be accounted for by the different inhibitory control processes involved in different experimental contexts. For instance, Lechuga and colleagues (2006) have argued that a distinction should be drawn between intentional and automatic inhibitory control. In our study, it is possible that the inhibitory control required to block the irrelevant, non-numerical dimensions of magnitude in the numerical comparison task, is an automated process in adults, but not yet automatized in 7-8year-olds, consistent with the idea of a development of numerical representation relying on a progressive ability to abstract number from non-numerical dimensions [START_REF] Piazza | Learning to focus on number[END_REF]. In a study investigating the development of negative priming effects between children, adolescents and adults, [START_REF] Pritchard | Avoiding the potential pitfalls of using negative priming tasks in developmental studies: assessing inhibitory control in children, adolescents, and adults[END_REF] recommend to correct reaction time data for age-related differences in overall response speed. We did so in the present study by performing our analyses on a percentage change in IES, rather than on absolute difference. Thus, our observed differences in the amplitude of the negative priming effect cannot be accounted for by overall differences in reactions times between children and adults. However, further studies investigating multiple age ranges between the ones reported in the current study need to be conducted in order to fully describe the developmental trajectory of the role played by inhibitory control in non-symbolic numerical comparison judgements.

One limit of using negative priming paradigm is its applicability to very young population.

First, negative priming effects are usually reported on the basis of analyses of reaction times, which are less easily collectable in preschoolers. Most studies investigating numerical comparison abilities in preschool children report analyses on accuracy levels, rather than reaction times, which are often derived from button presses performed by the experimenters themselves. Second, the logic of the negative priming paradigm requires to restrict the analyses of performance on probe items preceded by correctly performed incongruent prime items. Low accuracy scores on incongruent trials in preschoolers could have precluded the analysis of a negative priming effect in this population. In the current study, we were able to report negative priming effects calculated on the basis of IES in 7-8 year old children and in adults having performed the same numerical comparison task, both in terms of presentation times and numerical ratios.

One could argue that participants are less efficient to compare numerosities in congruent items preceded by incongruent than neutral ones (i.e., negative priming effect) not because they need to inhibit Size in incongruent items but because neutral items are easier to perform than incongruent ones which could in turn affect the level of internal confidence of the participant [START_REF] Odic | Hysteresis affects approximate number discrimination in young children[END_REF]. However, these hysteresis effects have been observed after prolonged exposure to difficult trials, and not from one trial to the next, as in our task.

Moreover, our participants were not given any feedback on their performance, which has been shown to be crucial to evoke such hysteresis effect during numerical judgment tasks [START_REF] Odic | Hysteresis affects approximate number discrimination in young children[END_REF]Experiment 3). Additionally, negative priming effects have been observed

initially in the Color-Word Stroop task [START_REF] Dalrymple-Alford | Examination of some aspects of the Stroop Color-Word Test[END_REF][START_REF] Pritchard | Avoiding the potential pitfalls of using negative priming tasks in developmental studies: assessing inhibitory control in children, adolescents, and adults[END_REF] in which test and control trials were equivalent in terms of the difficulty of the primes (both items were incongruent), and differed solely by the color to be activated in the following probe items (either identical or different than the color inhibited in the prime).

Although the negative priming effects reported in the present study suggest that item size must be inhibited in incongruent items to process numerosities in children and adults, further studies are needed to determine whether (a) other irrelevant dimensions must be inhibited too and (b) whether the amplitude of the negative priming effect would also decrease with age especially for irrelevant dimensions that remain highly salient throughout development.

Convex hull might be a good candidate to test this hypothesis given that its impact remains relatively stable throughout development, unlike the impact of item size which decreases with age [START_REF] Gilmore | Congruency effects in dot comparison tasks: convex hull is more important than dot area[END_REF].

Conclusion

Our study reports the first evidence of negative priming effects in numerical estimation tasks in 7-8-year-olds and adults, and thus provides an additional piece of evidence for the role of inhibitory control processes involved in basic numerical intuitions. Together with the observed developmental effect, our findings support the role of executive functions, and in particular of inhibitory control, in numerical development, by using a different methodological approach. This is in line with recent accounts of numerical development [START_REF] Gebuis | Sensory-integration system rather than approximate number system underlies numerosity processing: A critical review[END_REF], Leibovich et al., 2017), as well as with recent evidence showing that the development of numerical skills relies on the ability to filter irrelevant dimensions of quantity [START_REF] Piazza | Learning to focus on number[END_REF].

Consistent with these accounts of numerical development, some studies have reported that the association between numerical estimation and math could be explained by interindividual differences in inhibitory control efficiency [START_REF] Fuhs | ANS acuity and mathematics ability in preschoolers from low-income homes: contributions of inhibitory control[END_REF][START_REF] Gilmore | Individual differences in inhibitory control, not non-verbal number acuity, correlate with mathematics achievement[END_REF][START_REF] Merkley | Of Huge Mice and Tiny Elephants: Exploring the Relationship Between Inhibitory Processes and Preschool Math Skills[END_REF]; but see [START_REF] Keller | Inhibitory control may not explain the link between approximation and math abilities in kindergarteners from middle class families[END_REF], for contradictory results). Adapting numerical estimation tasks to a negative priming paradigm such as described in our study allows measuring the ability to inhibit a specific irrelevant dimension of magnitude (i.e. the dimension which is incongruent with numerosity in the prime items).

Adapting such method in preschool children (in particular, by ensuring high accuracy levels on the incongruent prime items) could provide an alternative way of measuring children's inhibitory control abilities for specific irrelevant dimensions, allowing to subsequently determine their respective predictive value for the development of more general mathematics skills. Our findings thus have important implications for the current debates regarding the predictive value of numerical intuitions vs. executive functions for math achievement, by providing tentative evidence for the latter.
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 1 Figure 1: Adaptation of the non-symbolic comparison task to a negative priming paradigm. Sequences of events in a test and control trial of the numerical comparison task.

  condition both for children (incongruent: M = 918, SD = 368; neutral: M = 736, SD = 181), t(42) = 4.55, p < .0001, d = 0.934, and adults (incongruent: M = 498, SD = 76.2; neutral: M = 477, SD = 63), t(29) = 2.64, p = .01, d = 0.523. Finally, we computed a percentage change in IES between neutral and incongruent items to compare the congruency effect between children and adults while controlling for overall difference in IES. A t-test confirmed that the congruency effect was larger in children (M = 23.8%, SD = 28.1%) than in adults (M = 4.25%, SD = 8.03%), t(71) = 3.7, p < .001, d = 0.89 (Figure2).

Figure 2 :

 2 Figure 2: Congruency Effect in children and adults. IES percentage change between the neutral and incongruent prime items of the non-symbolic numerical comparison task in children and adults. Error bars represent ± one standard error of the mean.

  (M = 822, SD = 535) showing overall lower IES than children (M = 1406, SD = 535), F(1, 71) = 20.99, p < .0001, η 2 p = 0.23. Importantly, we observed a significant main effect of the type of trial (test vs. control) with a smaller IES in the control (M = 924, SD = 330) than in the test (M = 1305, SD = 857) trials, F(1, 71) = 21.09, p < .0001, η 2 p = 0.23. There was a significant interaction between age group and trial type, F(1, 71) = 12.45, p = .001, η 2 p = 0.15. When performing paired t-tests looking at both age groups separately, we observed a significant negative priming effect on IES for both children (test: M = 1743, SD = 1057, control: M = 1069, SD = 355), t(42) = 4.91, p < .0001, d = 1.039, and adults (test: M = 867, SD = 352, control: M = 778, SD = 273), t(29) = 3.4, p = .002, d = 0.748. . In addition, we found that the amplitude of the negative priming effect computed as a percent change of IES between the control and the test trials was larger in children (M = 61.8%, SD = 75.7%) than in adults (M = 10.8%, SD = 15.4%), t(71) = 3.63, p = .001, d = 0.87 (Figure 3).

Figure 3 :

 3 Figure 3: Negative Priming Effect in children and adults. IES percentage change on the probe between the control and test trials of the non-symbolic numerical comparison task in children and adults. Error bars represent ± one standard error of the mean.

Table 1

 1 Average and range of ARs and RTs (ms) for the incongruent and neutral prime items of the

	non-symbolic numerical comparison task		
		7-8-year-olds		Adults
		M (SD)	Range	M (SD)	Range
	Incongruent prime items			
	Ars	0.88 (0.12) 0.54 -1	0.99 (0.04)	0.77 -1

Table 2

 2 Average and range ofARs and RTs (ms) for the congruent test and control probe items of the non-symbolic numerical comparison task.

		7-8-year-olds		Adults	
		M (SD)	Range	M (SD)	Range
	Test probe items				
	Ars	0.62 (0.23) 0.14 -1	0.82 (0.12) 0.55 -1
	RTs	907 (260)	470 -1871	681 (201)	435 -1340
	Control probe items				
	Ars	0.79 (0.13) 0.5 -1	0,85 (0.13) 0.52 -1
	RTs	819 (228)	412 -1514	635 (173)	413 -1224

The analysis revealed a significant effect of age group, with adults