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Introduction

Multilingualism is a common phenomenon in today's early childhood education and care (ECEC). However, there is little evidence of how to best support multilingual children's early mathematical development, a crucial predictor of later life outcomes. This is problematic because multilingual children risk falling behind their peers in mathematics (OECD, 2016). Multilingualism per se is not a risk factor in learning early mathematics. However, low proficiency in the language of instruction in school or ECEC settings seems to be associated with lower achievement in mathematicsespecially for children from low-income families [START_REF] Sarnecka | Early number knowledge in dual-language learners from low-SES Households[END_REF]. The current study aims to provide a better basis for developing ECEC mathematics support for multilingual children by systematically reviewing existing empirical evidence of mathematical intervention studies for multilingual children aged 3 to 5 years. For the purposes of this meta-analytic review, we use the term multilingual as it encompasses all the definitions of a child learning two or more languages in their everyday life [START_REF] Grosjean | Bilingualism: A short introduction[END_REF].

Methods

We conducted a meta-analytic review of early mathematical intervention studies within multilingual children following the PRISMA statement protocol [START_REF] Page | The PRISMA 2020 statement: An updated guideline for reporting systematic reviews[END_REF] to identify, select, and critically appraise available evidence on the subject. The pool of 452 studies was narrowed down by examining the titles and abstracts of the studies that would fit the following inclusion criteria: (a) the participants in the study were within the 3 to 5 years age range, (b) the treatment group received additional mathematical instruction above their typical ECEC experience, (c) the focus of the intervention was solely on mathematical skills, (d) the intervention was implemented in ECEC settings, (e) children's mathematical skills were assessed, (f) the analyses focused on multilingual children either exclusively or as a subgroup, and (g) the study was published in English. Finally, to be included in the quantitative analysis, the study had to provide adequate data for effect size calculation. First, we reviewed the included studies by summarizing the study features, mathematical content, and intervention characteristics. Second, we performed a meta-analysis to quantitatively combine data from sufficiently homogeneous studies to determine the effectiveness of these interventions. Third, we explored the effects of three moderator variables: the use of home language, culturally responsive instructional approach, and mathematical language on children's mathematical outcomes. We selected these moderators because previous research (e.g. Celedón-Pattichis, 2018) recommended these practices for enhancing multilingual children's early mathematical skills.

Preliminary results

In total, 24 studies published in 1999-2021 met the inclusion criteria for our systematic review. The preliminary analysis of the mathematical content showed: (1) all interventions included a numeracy component, (2) seven interventions focused solely on numeracy skills, (3) 17 interventions were more comprehensive covering at least two mathematical domains. In addition to numeracy, the most investigated mathematical domains were geometry, measurement, and patterns. Eight interventions included a mathematical language component. Next, we calculated the average weighted effect size of the eight studies that had adequate data to be included in meta-analysis. The average weighted effect size with one outlier removed for these numeracy interventions was small (g = 0.27, 95% CI = 0.18, 0.37). Finally, we will conduct (a) qualitative analysis by examining the use of home language, culturally responsive instructional approach, and mathematical language in the interventions and (b) quantitative analysis on how these recommended practices are associated with children's mathematical skills.

Implications

The results add to the evidence base regarding the effectiveness of early mathematical interventions for multilingual children. We will discuss how the moderator variables that produce the largest effect sizes could be utilized in the ECEC as a resource to plan evidence-based mathematical activities that support multilingual children's learning. This research provides an important opportunity to advance the understanding of how to reduce the gap between mono-and multilingual children's early mathematical skills already in ECEC and provide children with more equal access to education. (The original poster presented in CERME13 is accessible online at https://sites.utu.fi/mathlearn/wpcontent/uploads/sites/1083/2023/09/CERME13_Luomaniemi_Meta-analytic-review_poster.pdf.)