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Introduction

« Nonsymbolic number comparison tasks are thought to index the efficiency of neural systems used to perceive and manipulate (order, compare, add, and subtract) numerical magnitudes, often
referred to as the approximate number system (ANS).

« Both behavioral measures of ANS efficiency and associated neural activation patterns have been linked to math competence in typically and atypically developing individuals.>34

« However, task performance is influenced by non-numerical visual parameters, such as surface area and size, and their congruency with the number of items in a set.>¢’

« Trials with incongruent cues may require the inhibition of responses based on visual saliency to prioritize a quantity-based judgement, thereby increasing executive function (EF) demands.®’
« The relation between number comparison performance and math competence may also depend on the task’s measurement of EF.8 10

« To investigate, we conducted two analyses on a large sample of middle school students, (1) a group comparison analysis including a sample of individuals with developmental dyscalculia (DD)
and (2) a regression analysis in the whole sample, where the relation between math competence and task performance was split by congruency condition.

« We hypothesized that number-specific EF, or attention to number (as indexed by incongruent trials on the number comparison task), would predict mathematics achievement beyond non-
numerical measures of EF and ANS acuity alone.
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« Analysis | indicated that accuracy rate on incongruent trials, and not congruent trials, of the nonsymbolic number comparison task is lower for DD than LA or TA groups, after controlling for EF
and reading, supporting the hypothesis that an impairment in the interaction between EF and the ANS, or attention to number, is characteristic of groups trends in the DD sample.

« Analysis Il likewise indicated that accuracy on incongruent trials, and not congruent trials, was associated with achievement, even after controlling for school membership, EF, reading
achievement, and age, again supporting the attention to number hypothesis.

« TJogether, these analyses call into question the dominant theory linking ANS acuity and math achievement as well as alternative accounts that suggest the nonsymbolic number comparison task
correlates with math achievement simply by measuring domain-general EF.

« Instead, the current results suggest that attention to number, elicited by attending to numerical stimuli amidst interference from non-numerical cues, relates to math achievement.
« In contrast, ANS acuity alone, as indexed by congruent trials of the number comparison task, does not relate to math achievement.

« Together, these findings suggest a need to reframe existing models of the relation between basic number processing and math competence and that educational interventions built on those
models may be premature or misdirected.
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