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Introduction

In Piaget's theory of numerical development, children do not reach a proper understanding of the concept of number until they are able to perceive the conservation of the numerical properties of an array of objects despite visual transformations [START_REF] Piaget | The Child's Conception of Number[END_REF]. Indeed, in the seminal number-conservation task, until approximately 6 or 7 years of age, children fail to perceive the numerical equivalence between two rows of tokens after the length of one row is transformed (i.e., by spreading the tokens apart), although they are able to do so when the two rows of tokens have the same length (i.e., before the transformation). Several studies provided converging evidence that success in the number-conservation task in children and adults relies in part on the executive ability to solve the interference between irrelevant nonnumerical dimensions of magnitude (the length or density of the rows of tokens) and the pertinent numerical dimension [START_REF] Houdé | Negative priming effect after inhibition of number/length interference in a Piaget-like task[END_REF][START_REF] Houdé | Functional magnetic resonance imaging study of Piaget's conservation-of-number task in preschool and school-age children: a neo-Piagetian approach[END_REF]. The authors suggest that the participants do so by inhibiting an automatic but misleading 'length equals number' strategy. Since Piaget's work, research in the field of numerical cognition has revealed the existence of numerical abilities long before children's success in Piaget's number-conservation task.

Children's development of the concept of number is thought to build, at least partly, upon preverbal representations of quantities that are present very early in infancy (Dehaene, 2001;[START_REF] Izard | Newborn infants perceive abstract numbers[END_REF]). One of these numerical intuitions consists in the ability to perceive the approximate quantity represented by a set of objects (e.g., an array of dots). Echoing Piaget's work, many studies investigating these nonsymbolic numerical representations have reported the impact of visuospatial cues on numerical estimation [START_REF] Gebuis | The interplay between nonsymbolic number and its continuous visual properties[END_REF]. For instance, congruency effects have been observed throughout development in the context of numerical estimation tasks, showing that the participants' performances are influenced by irrelevant spatial dimensions of the stimuli, such as the size of the dots, or the extent of the space occupied by the array (i.e., field area, often measured by the convex hull surrounding the dot array). In particular, field area has been shown to influence numerosity judgments in preschool and school-aged children (e.g., [START_REF] Gilmore | Congruency effects in dot comparison tasks: convex hull is more important than dot area[END_REF]. In numerical comparison tasks, number/field area incongruent trials (i.e., where the most numerous array of dots is the one occupying less field area) are performed less accurately and more slowly than congruent trials (i.e., where the most numerous array is also the one occupying more field area). Recent studies have observed that the developmental trajectories of these congruency effects can differ depending on the interfering spatial dimension [START_REF] Gilmore | Congruency effects in dot comparison tasks: convex hull is more important than dot area[END_REF]. In the case of field area, its impact on numerical representation can be observed all the way into adulthood [START_REF] Clayton | Dot comparison stimuli are not all alike: the effect of different visual controls on ANS measurement[END_REF][START_REF] Gilmore | Congruency effects in dot comparison tasks: convex hull is more important than dot area[END_REF]. As in the number-conservation task (whereby field area is equivalent to the length of the rows of tokens), inhibition seems to play a critical role in blocking the influence of irrelevant spatial information to make judgments based on the numerical aspects of the stimuli in numerical estimation tasks [START_REF] Leibovich | From 'sense of number' to 'sense of magnitude' -The role of continuous magnitudes in numerical cognition[END_REF]. These observations support the idea that, beyond children's precision of their numerical representations, their ability to abstract number from other nonnumerical dimensions of magnitude is a strong predictor of math achievement [START_REF] Gilmore | Individual differences in inhibitory control, not non-verbal number acuity, correlate with mathematics achievement[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]. This is further supported by studies demonstrating that conservation abilities in pre-and early-school years are related to children's mathematical abilities such as math fluency [START_REF] Cooper | Closing the achievement gap: Examining the role of cognitive developmental level in academic achievement[END_REF][START_REF] Ramos-Christian | Math fluency: Accuracy versus speed in preocupational and concrete operational first and second grade children[END_REF]).

Children's numerical estimation is not only related to their ability to inhibit irrelevant spatial information. For instance, individual differences in children's spontaneous orientation to number are predictive of math achievement (e.g., [START_REF] Hannula-Sormunen | Preschool Children's Spontaneous Focusing on Numerosity, Subitizing, and Counting Skills as Predictors of Their Mathematical Performance Seven Years Later at School[END_REF]. Moreover, children's spontaneous orientation towards numerosity is related to their MECHANISMS OF NUMERICAL ABSTRACTION ability to perform number/size incongruent trials in a nonsymbolic numerical comparison task [START_REF] Viarouge | Spontaneous orientation towards irrelevant dimensions of magnitude and numerical acuity[END_REF]. In the study of [START_REF] Viarouge | Spontaneous orientation towards irrelevant dimensions of magnitude and numerical acuity[END_REF], the authors assessed children's relative spontaneous orientation towards three dimensions of magnitude by asking them to sort cards representing arrays of dots. No further instruction was provided on the sorting criterion the children should use. The cards could be sorted on the basis of three dimensions of magnitude: number, size, or spacing. Children who sorted the cards more frequently by number in the card sorting task (hereafter referred to as the SOMAG task for "Spontaneous Orientation to MAGnitudes") performed better on number/size incongruent trials in a numerical comparison task. This indicated that children's spontaneous orientation towards different dimensions of magnitude is related to their ability to solve interferences due to irrelevant visual cues in numerical estimation. Consistent with these results, a study demonstrated that kindergarteners who succeed in the number-conservation task focus more spontaneously on number than kindergarteners who fail the number-conservation task, and vice versa for length [START_REF] Miller | Facilitation of attention to number and conservation of number[END_REF].

Taken together, these findings suggested that the development of children's numerical representations relies on a variety of mechanisms allowing them to abstract the numerical aspects of their environment from other nonnumerical dimensions of magnitude. Hence, what had been described by Piaget as a shift between two stages of numerical development, from a nonconserving to a conserving response in contexts such as the number conservation task now appears as a progressive ability to focus on the numerical aspects of one's environment.

However, so far, the mechanisms behind this progressive abstraction remain underspecified.

Our study is thus aimed to better characterize the mechanisms involved in numerical abstraction, which is crucial to understand the predictive value of early numerical representations for math achievement.

Both the ability to inhibit irrelevant dimensions and the spontaneous orientation to these dimensions are likely to contribute to this development. From this perspective, children's performance in the seminal number conservation task should depend both on the strength of the interference between the numerical and nonnumerical dimensions and on children's sensitivity to the numerical dimension of the task. In classic nonsymbolic numerical comparison tasks using arrays of dots, isolating nonnumerical dimensions of magnitude to study their impact on performance is particularly tedious. Indeed, all the dimensions of magnitude cannot be controlled for simultaneously. This is why we will use a Piaget-like number conservation task, whereby a same-different numerical judgement is performed on two horizontally arranged rows of tokens. This context allows investigating the impact of length/field area on numerical representation, while keeping other dimensions of magnitude such as size and total surface area constant. To date, no study has manipulated this level of saliency in a systematic manner, while conjointly taking into account individual measures of spontaneous orientation towards magnitudes.

In the current study, we asked 6-year-old children to perform the SOMAG task used in [START_REF] Viarouge | Spontaneous orientation towards irrelevant dimensions of magnitude and numerical acuity[END_REF] to assess their relative spontaneous orientation towards different magnitudes (number, size, spacing). The participants were also asked to perform a computerized "same/different" numerical estimation task with horizontally arranged dots (as in Piaget's number-conservation task after the length of one row is transformed). The spacing of the dots in one row (and thus the length ratio between the two rows) was systematically varied. Using a Piaget-like same-different task will allow isolating for the first time the selective impact of the field area dimension on numerical equivalence perception by manipulating the strength of the interference between field area and number in a systematic manner at a crucial age of numerical development in Piaget's theory. We investigated whether MECHANISMS OF NUMERICAL ABSTRACTION children's ability to perceive the numerical equivalence between the two rows of dots (a) varies systematically with the degree of interference between the nonnumerical and numerical dimensions of magnitude and (b) is related to children's spontaneous orientation towards the various dimensions of magnitude present in the tasks. We reasoned that, if succeeding in the same-different numerical estimation task requires inhibition of irrelevant nonnumerical dimensions, then children should make more errors as the difference in dot spacing increases.

Indeed, as the difference in dot spacing increases, the nonnumerical dimensions of magnitude will interfere to a greater extent with numerical processing. Additionally, children who spontaneously focus more on number over spacing in the SOMAG task should make less errors in the same-different numerical estimation task, because spacing is less salient for these children and thus interferes to a lesser extent with their numerical processing. Note that, since item size is maintained constant across the trials of the same-different task, children's performances should only correlate with their spontaneous orientation towards number over spacing, but not with their orientation towards number over size.

Materials and Methods

Participants

We collected data on the SOMAG task and a numerical same-different task described below in ninety-three typically developing children (47 girls, mean age = 6.1 ± 0.62 years) from kindergarten and first grade classes at three public schools. Sensitivity analyses were performed using G*Power 3.1.9.2 [START_REF] Faul | G*Power 3: a flexible statistical power analysis program for the social, behavioral, and biomedical sciences[END_REF], revealing that, given our sample size, an alpha-level of .05 and a level of power of .80, minimum effect sizes that can be significantly detected were f = .12 for the repeated-measures ANOVA and r = .23 for the correlation analyses described below. MECHANISMS OF NUMERICAL ABSTRACTION

The same group of children also performed a nonsymbolic numerical comparison task, and the results were reported in [START_REF] Viarouge | Spontaneous orientation towards irrelevant dimensions of magnitude and numerical acuity[END_REF]. Participation was voluntary after obtaining signed informed consent from the children's parents. Since the SOMAG task assesses children's spontaneous orientation towards either numerical or nonnumerical dimensions of magnitude, this task was always administered first for all children. The numerical same-different and comparison tasks were counterbalanced across the participants.

The results described below remained identical when controlling for the order of the two tasks. Children were tested individually by groups of three or four in a quiet room. Apart from encouraging comments, no feedback on accuracy in the numerical same-different task or on the chosen sorting criteria in the SOMAG task was given. Each child received a certificate with stickers for their participation in the study. The teachers and parents were instructed not to talk with the children about the specific content and goals of the study. The study was carried out in accordance with national and international norms that govern the use of human research participants.

Material and design

SOMAG task.

In each trial of this computerized task, children were presented with three images introduced to them as cards showing arrays of dots. Two cards (targets) were horizontally aligned at the top of the screen, while the third card (reference) was centered at the bottom of the screen. Children were asked to spontaneously pick one target card to go with the reference card. The instructions were as follows: "Which card goes best with that one (pointing at the bottom card)? This one (pointing at the card on the left) or that one (pointing at the card on the right)? Give me your answer without thinking too much!" The experimenters were instructed not to mention any of the dimensions of magnitude tested in this task (number, size and spacing). Children responded using the same keys as in the MECHANISMS OF NUMERICAL ABSTRACTION numerical same-different task. They were instructed to press the right key (green sticker) when they wanted to pick the top right card and the left key (red sticker) when they wanted to pick the top left card.

The collections of dots shown on the cards could be sorted according to the number of dots, aspects of the dot size or of the spacing of the dots (the Size and Spacing dimensions were defined following DeWind, Adams, Platt, & Brannon, 2015). The task included three experimental conditions, depending on the two competing dimensions of magnitude matching with the bottom card (see Figure 1): in one condition, the top cards matched with the bottom card in either number or Size, while Spacing was maintained constant across the three sets of dots (later referred to as the "NumSize" condition); in one condition, the top cards matched the bottom one in Number or Spacing, while Size was maintained constant ("NumSpace" condition); and in one condition, the top cards matched the bottom one in either Size or Spacing, while the number of dots was maintained constant ("SizeSpace" condition). MECHANISMS OF NUMERICAL ABSTRACTION For each dimension, two levels of magnitude were used, which were selected so that they would be easily discriminable by children. A ratio of 1:2 was used for variations in Size and Spacing, while a ratio of 2:3 was used for the number of dots (sets of either six or nine dots).

Across all trials, we counterbalanced the location of the higher level of magnitude (the larger Size, Spacing or number could either be on the two top cards or on the bottom card), and the location of the two competing dimensions of magnitude (either on the top left or top right card). Each trial started with the presentation of a centered fixation cross for 1500 ms, followed by the presentation of the three cards for a maximum duration of 4500 ms. The next trial started when the child gave his/her response, either before or after the end of the Numerical same-different task. In each trial of the numerical same-different task, children were presented with two horizontal rows of evenly spaced blue dots on a white background and were asked to perform a "same/different" numerical judgment. The two rows were left aligned with each other and were located respectively on the top and bottom half of the screen (at a 1.7° visual angle from the center). The spacing between the dots of each row was varied so that the length of the two rows differed by one of four possible length ratios (1:2, 2:3, 6:7, and 9:10). The location (top or bottom) of the longer row was counterbalanced across trials. In 24 test trials, both rows had an equal number of dots (6, 7 or 8). The length of the longest row represented either 12.4°, 14.6°, or 16.7° of visual angle, depending on the number of dots presented, and the length of the shortest row varied according to the length ratio tested. To prevent children from learning that the number of dots was the same in both rows while maintaining a short duration of the experiment, 16 additional trials had a different number of dots (6 vs. 7, or 7 vs. 8 dots), leading to a total of 40 trials. These numerical ratios were shown to be perceivable by 6-year-olds with an accuracy level of approximately 75% [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]. The task started with four training trials to make sure that the children understood the instructions correctly. All four training trials showed rows with a length ratio of 1:2, two "equal number" trials (6 tokens in each row), and two "unequal number" trials (6 vs. 7 tokens), with counterbalanced location of the longest row. Each trial started with the presentation of a centered fixation cross for a duration of 1500 ms, followed by the presentation of the two rows of dots for a maximum duration of 1200 ms. This presentation time was chosen to prevent the use of counting during the task. Children were asked the following: "Do the two rows have the same number of dots, or a different number of dots?" MECHANISMS OF NUMERICAL ABSTRACTION Children were instructed to respond using the K and D keys on an AZERTY keyboard. One green and one red sticker were placed on each of the two keys, and children were instructed to press the green key ("K" on the right) when they thought the number of dots was the same in both rows and the red key ("D" on the left) when they thought the number of dots in each row was different. Due to the tendency of some of the children to spontaneously give their responses verbally or by pointing at the screen, the experimenters then pressed the corresponding response key themselves. For this reason, reaction times were not included in the analyses reported below. When children responded that the number of dots in each row was different, the experimenter followed by asking, "Which row had more?" The child gave a verbal response, which was coded by the experimenter by pressing the up or down arrow key, depending on the location of the chosen row on the screen. The next trial started as soon as a "same number" response or the location of the row judged as containing more dots was provided. The 40 trials were presented in a different random order for each child, and the total duration of the task was approximately 5 minutes.

Results

Effect of the strength of the number/length interference

Three children systematically alternated the right and left responses throughout the task without following the instructions. Their data were removed from the analyses described below. One child's performance fell over the average ± 2.5 standard deviations on both accuracy levels for numerically equal and different trials and was not further analyzed, which led to a total of 89 children included in the analyses. All the results of the statistical analyses reported below were similar when adding the data from this child. For each child, we computed the average accuracy score on the 24 test trials (same number of dots in each row) MECHANISMS OF NUMERICAL ABSTRACTION for each length ratio. Children judged the two rows as containing a different number of dots 89% of the time across all trials. However, a repeated-measures ANOVA using length ratio as a within-subject factor showed a significant effect of the ratio on the children's performances, F(3, 264) = 24.36, p < .0001, η = .22, with accuracy scores increasing with the length ratio (1:2 = 4.31%; 2:3 = 4.12%; 6:7 = 12.92%; 9:10 = 22.85%). Post hoc Bonferroni tests confirmed a significant difference in performance between the 2:3 and 6:7 length ratio (p < .01) and between the 6:7 and 9:10 length ratio (p < .001) but not between the first two length ratios (p = 1, Figure 2).

It is worth noting that 86 of the 89 children who judged two numerically equal rows as different subsequently stated that there were more dots in the longer row (significant Binomial tests, p < .012), confirming the use of a misleading "length equals number" rather than a "density equals number" strategy. We computed, for each participant, the slope of the linear regression of the accuracy scores against the level of length ratio. This measure allowed us to evaluate individual differences in the impact of the length ratio in the numerical samedifferent task. We observed a significant correlation between this slope and the slope obtained 

Effect of the spontaneous orientation to numerical and nonnumerical dimensions of magnitude

Despite the same instructions being repeated throughout the SOMAG task, some children had a hard time choosing sorting criteria. Of the 89 children included in the analyses of the numerical same-different task, 13 children did not follow the instructions of the SOMAG task and systematically alternated between the left and right response keys. These children might have been confused by the absence of a clear rule to follow and decided to follow a reassuring strategy. Their data were removed from the following analyses, which were run on a total of 76 children. We verified that the effect of length ratio on the performance in the samedifferent task was still present in this sample (F(3, 225) = 23.6, p < .001, η = .22), with similar increasing accuracy scores (1:2 = 4.39%; 2:3 = 3.73%; 6:7 = 13.16%; 9:10 = 24.34%).

The SOMAG task provided individual scores corresponding to the total number of times each dimension of magnitude (numerosity, Size, Spacing) was spontaneously chosen as a sorting criterion by the child in the three experimental conditions (NumSize, NumSpace, and SizeSpace). We ran correlational analyses between the SOMAG task scores and children's average performances in the numerical same-different task (see Table 1 for a full description of the correlations). The average performance in the test trials of the numerical same-different task (i.e., trials in which there was a conflict between number and length/field area) was associated with the score in the NumSpace condition of the SOMAG task, r(74) = .30, p < .01, but not with the NumSize or the SizeSpace condition, p > .49. This correlation remained significant after controlling for the exact age of the participants, r(74) = .35, p < .01. This MECHANISMS OF NUMERICAL ABSTRACTION association showed that children who chose to sort the cards according to their numerosity rather than the spacing of the dots in the SOMAG task were also more likely to make correct numerical judgments regardless of the difference in the spacing of the dots between the two rows in the numerical same-different task (Figure 3). Note that, while there was a significant correlation between the two SOMAG conditions involving Size (r(74) = .75, p < .001) we found no significant relation between the two conditions of the SOMAG involving the Number dimension (r(74) = .03, p = .77, Table 1). Thus, choosing Number as a sorting criterion over Spacing was not systematically related to a general tendency of orienting towards numerical over nonnumerical dimensions of magnitude.

A multiple regression analysis confirmed that adding the NumSize and SizeSpace conditions to the model did not significantly change the observed relation between NumSpace and our same-different task (∆R 2 = .01, F(2, 72) < 1). 

Discussion

By conjointly taking into account the impact of the strength of the interference between numerical and nonnumerical dimensions of magnitude and individual differences in spontaneous orientation to number, the current study shed new light on the mechanisms underlying the development of children's ability to abstract number. We showed that both factors significantly contribute to children's ability to handle the number/length interference in a Piaget-like same-different numerical task.

First, we provided evidence that a systematic manipulation of the length ratio between the two rows of dots in a Piaget-like same/different numerical estimation task affects children's performance. Specifically, we found that children's ability to make a "same" judgment on two rows containing an equal number of dots decreased progressively as the difference in the lengths of the two rows increased. Thus, children's performance on this task decreased as the interference between the nonnumerical and numerical magnitudes increased. This result adds further support to the idea that the performance observed in numerical judgement tasks are 1: Table of correlations between the performance on the test trials of the same-different task and the different SOMAG conditions. For each of the SOMAG conditions, the correlations were computed based on the dimension between parentheses. MECHANISMS OF NUMERICAL ABSTRACTION impacted by nonnumerical magnitudes, even in a same-different task thought to tap more directly into magnitude representation [START_REF] Van Opstal | The origins of the numerical distance effect: The samedifferent task[END_REF].

One of the key advantages of the Piaget-like same/different numerical estimation task designed in the present study is it allows systematic manipulation of the strength of the interference between number and a nonnumerical dimension, with a fixed level of numerical difficulty. Indeed, in our test trials (where the two rows contained the same number of tokens), the evolution of the performance cannot be explained in terms of numerical difficulty and can only be attributed to an influence of the nonnumerical aspects of the task. We argue that manipulating the length ratio modified the strength of the interference between length and number, and concurrently the probability to rely on the "length equals number" misleading heuristic. In turn, this manipulation varied the level of inhibitory control required to block such a misleading strategy in order to perceive the numerical equivalence in our samedifferent task. This is in line with previous findings showing that the inhibition of the 'length equals number' strategy is needed to overcome systematic errors in a Piaget-like numberconservation task [START_REF] Houdé | Negative priming effect after inhibition of number/length interference in a Piaget-like task[END_REF][START_REF] Houdé | Functional magnetic resonance imaging study of Piaget's conservation-of-number task in preschool and school-age children: a neo-Piagetian approach[END_REF].

Second, we found that children tended to make fewer errors in the numerical same-different task when they sorted the cards in the SOMAG task more frequently by number than by spacing. This correlation suggests that the prepotency to rely on the 'length equals number' misleading strategy in the number conservation task is also dependent on individual differences in children's spontaneous orientation towards relevant or irrelevant dimensions of the stimuli.

Note that the children's performance in our numerical same-different task was not related to their spontaneous orientation towards number over size or towards size over spacing, as assessed by the SOMAG task. This is consistent with the material of our same-different task, whereby the size of the dots is maintained as a constant and only dimensions related to MECHANISMS OF NUMERICAL ABSTRACTION density and field area vary. Thus, our results suggest a specificity of spontaneous orientation towards magnitudes, with different predictive values of orientation towards number over size v. over spacing, depending on the experimental context and/or possibly age. This hypothesis is further supported by the lack of correlation between the NumSize and NumSpace conditions in the SOMAG task. This specificity is interesting to put in perspective with the results reported in the study of [START_REF] Viarouge | Spontaneous orientation towards irrelevant dimensions of magnitude and numerical acuity[END_REF] based on data collected for the same group of children. These results

showed that both the NumSize and the NumSpace SOMAG conditions explained significant and distinct parts of the variance in the performance on Size/Number incongruent trials of a nonsymbolic numerical comparison task.

The different patterns of correlation with the SOMAG reported in the current study might be explained by differences between the numerical same-different and comparison tasks. As mentioned above, one important aspect of the current study is that the same-different task allows separating the Size and Spacing dimensions more clearly than in the numerical comparison tasks, such as the one used by [START_REF] Viarouge | Spontaneous orientation towards irrelevant dimensions of magnitude and numerical acuity[END_REF]. Indeed, in the latter task, given that the Spacing dimension is related both to field area and sparsity [START_REF] Dewind | Modeling the approximate number system to quantify the contribution of visual stimulus features[END_REF], variations in these dimensions could have occurred, which in turn might explain why the NumSpace condition was correlated with performance on Size/number incongruent trials.

Importantly, in the numerically equal trials of our same-different task, both the size and total surface area of the two rows of dots are maintained as constant, and the impact of different levels of dots spacing in the context of a fixed numerical difficulty is fully isolated. Another A limitation of our study is the lack of a separate measure of children's inhibitory control ability. This would have allowed us to determine the respective contribution of inhibitory control ability and spontaneous orientation towards number over spacing to the performance observed in our Piaget-like same-different task. Further studies are needed to better understand the relation between the ability to process number in contexts in which irrelevant non-numerical dimensions interfere with it, the spontaneous orientation towards relevant and irrelevant magnitudes, and the ability to inhibit these irrelevant dimensions.

Finally, our study provides new insights into the possible mediating factors of the relation between early numerical abilities and formal mathematics. In particular, these findings help specify the mechanisms involved in the abstraction of number by suggesting to take into account individual differences in spontaneous orientation to numerical and nonnumerical magnitudes. Indeed, recent studies have questioned the predictive value of numerical intuitions for math achievement. In particular, some authors have suggested that inhibitory control acts as a mediating factor of this relation, with mixed results. According to this view, children's capacity to grasp the invariance of number with regard to other dimensions of magnitude would be crucial for their true understanding of the concept of number, beyond the precision of their early numerical representations. This capacity to abstract number from other quantities might be particularly important in early school years, when the covariance of number with dimensions such as length might be unintentionally reinforced through education. For instance, the use of nonsymbolic representations of integers via rows of evenly spaced images might strengthen the misleading "number equals length" heuristic. MECHANISMS OF NUMERICAL ABSTRACTION

Conclusion

Altogether, these results indicated that the development of numerical representations in children relies on a variety of factors contributing to children's ability to abstract number from other irrelevant, nonnumerical dimensions of magnitude. In particular, we showed that conserving responses in a Piaget-like numerical estimation task appear progressively dependent on the saliency of the numerical dimension. This saliency depended both on the degree of interference with nonnumerical magnitudes and on individual differences in spontaneous orientation towards these dimensions.

Our results also provided additional evidence that cognitive development does not rely exclusively on the acquisition of knowledge of increasing complexity [START_REF] Piaget | The Child's Conception of Number[END_REF] but also on children's ability to inhibit misleading strategies and previously acquired knowledge [START_REF] Bjorklund | The resources construct in cognitive development: Diverse sources of evidence and a theory of inefficient inhibition[END_REF][START_REF] Houdé | Inhibition and cognitive development: Object, number, categorization, and reasoning[END_REF] and ability that can be expressed more or less easily by the children depending on the context (i.e., the level of interference) and their spontaneous orientation towards different dimensions of the context.

In light of current debates regarding the predictive value of numerical intuitions for math achievement, our study helps specify the factors involved in numerical development and provides new insights regarding the possible mediating factors of this relation.

Figure 1 :

 1 Figure 1: Examples of the stimuli used in the SOMAG task, for each of the three experimental conditions. In each condition, one dimension (Number, Size, or Spacing) is maintained constant. The bottom reference card can be sorted with one of the two top target cards according to one of the two remaining dimensions (e.g. NumSize condition pits the Number and Size dimensions against each other).

Figure 2 :

 2 Figure 2: Performance on the numerically equal trials of the numerical estimation task, for each level of length ratios between the two rows of dots. Error bars represent ± one standard error of the mean.

Figure 3 :

 3 Figure 3: Correlation between the spontaneous orientation to Magnitudes in the three experimental conditions of the SOMAG task and the performance in the numerical estimation task.

  potential explanation for this different pattern of correlations might have to do with what the different conditions of the SOMAG are actually capturing. The correlation between the two conditions involving Size suggests that children's choices were strongly influenced by this dimension. Added to the lack of correlation between the NumSpace and the other two MECHANISMS OF NUMERICAL ABSTRACTION conditions, this suggests that the NumSpace condition might be capturing children's spontaneous orientation to Number more specifically. This could then explain why this condition relates to both tasks involving interferences with number, regardless of the competing nonnumerical dimension.