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We examined whether and how the degree of meaning overlap between morphologically related words influences sentence plausibility judgment in children. In two separate studies with kindergarten and second-graders, English-speaking and French-speaking children judged the plausibility of sentences that included two paired target words. Some of these word pairs were morphologically related, across three conditions with differing levels of meaning overlap: low (wait-waiter), moderate (fold-folder) and high (farm-farmer). In another two conditions, word pairs were related only by phonology (rock-rocket) or semantics (carautomobile). Children in both ages and languages demonstrated higher plausibility scores as meaning overlap increased between morphologically related words. Further, kindergarten children rated sentences that included word pairs with phonological overlap as more plausible than second-grade children, while second-grade children rated those with high meaning overlap as more plausible than kindergarten children. We interpret these findings in light of current models of morphological development.

Do You Use Love to Make it Lovely? The Role of Meaning Overlap across

Morphological Relatives in the Development of Morphological Representations

According to the lexical quality hypothesis [START_REF] Perfetti | Reading ability: Lexical quality to comprehension[END_REF][START_REF] Perfetti | The lexical quality hypothesis[END_REF] children's lexical knowledge, or knowledge about words in a language, is central to both word reading [START_REF] Ricketts | Vocabulary Is Important for Some, but Not All Reading Skills[END_REF][START_REF] Verhoeven | Vocabulary Growth and Reading Development across the Elementary School Years[END_REF] and reading comprehension [START_REF] Ouellette | What's meaning got to do with it: The role of vocabulary in word reading and reading comprehension[END_REF][START_REF] Quinn | Developmental relations between vocabulary knowledge and reading comprehension: A latent change score modeling study[END_REF][START_REF] Verhoeven | Prediction of the development of reading comprehension: a longitudinal study[END_REF]. In turn, morphology is essential to children's developing lexical knowledge (e.g., [START_REF] Rabin | The representation of morphologically complex words in the developing lexicon[END_REF]. Indeed, children's sensitivity to morphemes the smallest units of meaning in wordshelps children to both acquire new words [START_REF] Anglin | Vocabulary development: A morphological analysis[END_REF][START_REF] Carlisle | Fostering morphological processing, vocabulary development, and reading comprehension[END_REF] and determine word meanings [START_REF] Bertram | The role of derivational morphology in vocabulary acquisition: Get by with a little help from my morpheme friends[END_REF][START_REF] Freyd | Individual differences in acquisition of derivational morphology[END_REF][START_REF] Mccutchen | Inside incidental word learning: Children's strategic use of morphological information to infer word meanings[END_REF]. Young children's oral and written language productions suggest that they develop morphological representations without formal instruction about morphological structure. For instance, there are multiple reports that children as young as two may produce new words by adding suffixes (e.g., a 2;4 year old eating soup: "I am souping"; [START_REF] Clark | The young word maker: a case study of innovation in the child's lexicon[END_REF]; see also [START_REF] Clark | Learning to coin agent and instrument nouns[END_REF]. Moreover, spellings of children in the first grade suggest that they are aware of morphological relations in the absence of explicit classroom instruction [START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF][START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF][START_REF] Deacon | Getting to the root: Young writers' sensitivity to the role of root morphemes in the spelling of inflected and derived words[END_REF][START_REF] Wolter | The Influence of Morphological Awareness on the Literacy Development of First-Grade Children[END_REF] for review see Pacton & Deacon, 2008). For example, first-grade American-English speaking children were more likely to correctly spell the letter t, pronounced as /d/, in the middle of words when it was the end of a base word in two-morpheme words (e.g., dirty) than in onemorpheme words (e.g., duty; [START_REF] Wolter | The Influence of Morphological Awareness on the Literacy Development of First-Grade Children[END_REF]; see also [START_REF] Bryant | Children learn an untaught rule of spelling[END_REF]. Thus, the way in which children say and spell words suggests that they develop morphological representations early in an implicit way without explicit instruction.

Clearly there is a role of morphology in multiple aspects of children's language development and yet very little is known as to how children develop morphological representations of their language. Children's development of morphological representations requires the identification of morphological relatedness between words and currently there are two competing hypotheses as to how children do this. In this paper, we focus specifically on the role of meaning overlap between morphologically related words in the development of this identification process.

Theoretical Assumptions of Morphological Development

According to a first hypothesis, children's processing of morphemes relies primarily on form characteristics, that is, their phonology and orthography (form hypothesis). In a highly cited review, [START_REF] Rastle | Morphological decomposition based on the analysis of orthography[END_REF] see also [START_REF] Carlisle | Lexical processing of morphologically complex words in the elementary years[END_REF][START_REF] Deacon | A statistical learning perspective on children's learning about graphotactic and morphological regularities in spelling[END_REF] suggested that language exposure may allow learners to detect statistical regularities between sounds and letters that support the development of morphological representations. This hypothesis is based on [START_REF] Saffran | Statistical learning by 8-month-old infants[END_REF] work on the role of distributional cues in oral language development. [START_REF] Rastle | Morphological decomposition based on the analysis of orthography[END_REF] describe a hypothesized mechanism by which exposure to complex words in writing could facilitate the development of morphological representations. They suggest that readers are sensitive to orthographic probabilities, and the frequency of bigrams and trigrams may influence how children learn which letter sequences cohere as morphemic units. This prominent hypothesis, originally formulated for written language, can be transposed to the development of oral language in that phonological probabilities could influence the development of morphological representations. Repeated exposure to morphologically complex words in a language could lead children to identify morphemic boundaries within these words and thereby develop representations of morphemes in memory without explicit knowledge about the linguistic nature of these units. That is, low frequency biphones could serve as markers of probable boundaries between morphemes (e.g., in English /pf/ in helpful), while frequently occurring biphones (e.g., in English /fǝ/ in helpful) could be identified as probable sounds within a morpheme. In summary, according to this hypothesis, the initial stage of developing representations of morphemes depends on the child's recognition of recursive orthographic and/or phonological elements within words that is independent of meaning processing.

According to a second hypothesis, children rely on the form as well as the meaning overlap between morphologically related words to develop morphological representations (form and meaning hypothesis). [START_REF] Schreuder | Modeling morphological processing[END_REF] argue that children's discovery of morphemes within words is a two-stage process based on the ability to identify units that converge in both form and meaning. Children first detect recurring units that systematically share form and meaning (e.g., identifying herb across herbal, herbalist, herbicide). These frequently occurring patterns then develop as concept nodes in memory, which lead to the development of corresponding morphological representations. This model predicts a gradual extraction of morphology when phonological/orthographic and semantic representations are co-activated. According to this hypothesis, form and meaning serve a joint role and overlap in the development of morphological representations. This form and meaning hypothesis continues to be influential with more recent advocacy by [START_REF] Merkx | The acquisition of morphological knowledge investigated through artificial language learning[END_REF].

These two hypotheses converge on the important role played by the sharing of form (phonological and orthographic) between two morphologically complex words in identifying morphological relatedness between words. They diverge, however, in the role of meaning overlap as it relates to the sequence of meaning processing in development. The form hypothesis considers meaning overlap between morphologically related words to be taken into account only later in development while the form and meaning hypothesis assigns it a central role from the beginning of development. It is therefore crucial to identify the influence of meaning overlap as it uniquely contrasts the form hypothesis from the form and meaning hypothesis, and thus help us to better understand how morphological representations develop.

Empirical Evidence of Morphological Development

One of the most direct ways to examine the influence of meaning overlap between morphologically related words on the development of morphological representations is to ask children about established morphological relations between word pairs. For instance, Derwing andBaker (1977, 1979) asked children "Do you think that the word teacher comes from teach?". Similarly, [START_REF] Rubin | Morphological knowledge and early writing ability[END_REF] asked children "Is there a little word in teacher that means something like teacher?" (see also [START_REF] Carlisle | Lexical processing of morphologically complex words in the elementary years[END_REF]. These kinds of tasks are most often implemented with children third grade and beyond. This is likely because of the considerable metalinguistic demands of asking about possible morphological relations between words, even with child-friendly terms such as "comes from".

Evidence to date from these direct tasks offers preliminary insight into the linguistic features that influence the development of morphological representations, although these insights are without conclusive answers. Derwing andBaker (1977, 1979) asked children in third-through sixth-grade and adults whether one word "came from" another (e.g., "Do you think that the word teacher comes from teach?"). Some of the word pairs were phonologically related but not related in meaning (e.g., bashful-bash), others shared a semantic relationship but little (or no) phonological overlap (e.g., puppy-dog), and still others were clearly morphologically related, with similarity on both phonology and meaning (e.g., teacher-teach).

The participants' answers reflected potential shifts across age groups. For children, the phonological overlap between items was twice as important in predicting decision scores as in adults. In contrast, meaning overlap remained a stable predictor across these groups. These results suggest that the decisions about the morphological relatedness of words are more based on similarity in sound for third-through sixth-grade children than for adults, although the statistical significance of these effects were not tested.

Further evidence of this trend comes from a study of English-speaking children in first and third grades. [START_REF] Carlisle | Lexical processing of morphologically complex words in the elementary years[END_REF] asked children to judge the relations between two words (e.g., "Is there a little word in hilly that means something like hilly?"). All word pairs shared a phonological relationship: half of these word pairs also shared a morphological relationship (e.g., hilly-hill) and the other half did not (e.g., silly-sill). In both conditions, the longer word ended with a plausible suffix. Although detailed results by condition were not reported, the authors explain in the discussion that first-grade children were more likely than older children to consider two words to be related when they had a phonological overlap alone. It is not clear if this effect was statistically reliable, but it encourages us to consider the possibility that first-grade children relied more on phonological overlap between two related words than their older peers when developing morphological representations, as also reported by Derwing andBaker (1977, 1979).

On the whole, findings from the few studies to date suggest that children pay more attention to form than to meaning overlap between morphologically related words when developing morphological representations. However, the design of these studies does not provide a clear understanding of the conditions under which children take into account meaning overlap to develop morphological representations. [START_REF] Carlisle | Lexical processing of morphologically complex words in the elementary years[END_REF] did not include control pairs of words that shared only phonological or meaning overlap without morphological overlap; this means that we cannot isolate effects of morphological, phonological and meaning overlap on task performance. These conditions were included by Derwing andBaker (1977, 1979), who reported descriptive statistics of the participants' judgments without testing whether these achieved statistical significance across conditions. Moreover, these studies did not include children younger than the first grade; this leaves changes across reading development unclear, despite its centrality as a point of contention for theories. As such, these results do not provide enough clarity to allow us to distinguish between the two hypotheses proposed in the literature. We are not yet able to confirm as to whether both form and meaning play a central role from the beginning of development of morphological representations (e.g., [START_REF] Schreuder | Modeling morphological processing[END_REF], or whether there is a shift from an early reliance on form towards meaning overlap (e.g., [START_REF] Rastle | Morphological decomposition based on the analysis of orthography[END_REF].

Sentence Plausibility Judgments as Cues to Morphological Development

As we take on the need to work with younger children, particularly as we aim to explore factors that change over age, we turn to other more child-friendly tasks. For instance, in a task used with younger children, participants are asked to judge whether a sentence such as "A person who teaches is a teacher" makes sense [START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF]; see also [START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF]. Certainly, this task gives far less direct insight than asking children whether words are morphological related or not-as is the case when they are asked whether words 'come from' one another or not [START_REF] Derwing | The psychological basis for morphological rules[END_REF][START_REF] Derwing | Recent research on the acquisition of English morphology[END_REF] or contain a little word that means something like another word [START_REF] Carlisle | Lexical processing of morphologically complex words in the elementary years[END_REF]. And yet, sentence plausibility tasks like these reduce metalinguistic demands on young children and thus can be completed with children as young as six years of age [START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF][START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF].

In this type of task, carefully chosen manipulations of the meaning overlap between the words in the sentences can provide insights into the linguistic mechanisms involved in task performance. According to Carlisle and Nomanbhoy (1993, p. 183), this task measures children's "sensitivity to semantic and phonological similarity in identifying members of a word family." As such, according to these authors, performance on sentence plausibility can help identify the specific linguistic factors influencing the establishment of morphological relations between words. The assumption is that decisions about sentence plausibility are influenced by the joint activation of the two target words which are more or less related, depending on the structure of morphological representations.

Manipulations to date with this task have contrasted pairs of words that are morphologically related with a shared meaning overlap (e.g., teacher-teach) or not (e.g., dollar-doll; [START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF][START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF]. These word pairs were then included in sentences. Descriptive results provided by [START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF] 1 indicate that in a sentence plausibility task, Kindergarten children are more likely to accurately report that sentences make sense when the target words are morphologically related (e.g., "a person who teaches is a teacher") than to note that sentences do not make sense when they share only phonological overlap (e.g., "a person who makes doll is a dollar").

In line with the results from tasks with higher metalinguistic demands [START_REF] Carlisle | Lexical processing of morphologically complex words in the elementary years[END_REF]Derwing andBaker, 1977, 1979), these findings indicate that phonological overlap tends to mislead kindergarten children: they do not always pay attention to meaning overlap between morphological relatives when making their judgments.

The extent to which these decisions directly reflect morphological representations is certainly a matter for debate, and yet there are clear advantages to this simplified version of the task with its reduced metalinguistic demands. This is particularly the case as we strive to work with young children. In the work that we report here, we take advantage of this task to explore the influence of the degree of meaning overlap between morphologically related words to examine how this overlap affects sentence judgments in young school-aged children.

We can then speculate from these effects as to the factors that affect the development of morphological representations.

Cross-Language Comparisons of Morphological Development

1 No descriptive results were provided for this task by [START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF] The studies conducted thus far have all been implemented with children speaking English as a first language. There are, however, cross-language differences in the way children perform metalinguistic tasks. For instance, French-speaking children outperform English-speaking children matched for age in a sentence completion task involving morphologically complex words and pseudo-words [START_REF] Duncan | Early meta-linguistic awareness of derivational morphology : Some observations from a comparison of English and French[END_REF]. Cross-language differences also appear to influence lexical decisions. In a study of third-and fourth-grade English-and French-speaking monolingual children, it was found that children's lexical decision task performance benefited from the presence of morphemes in words and was disturbed by the presence of morphemes within pseudowords [START_REF] Casalis | How language affects children's use of derivational morphology in visual word and pseudoword processing: Evidence from a cross-language Study[END_REF]. Critically, the influence of the morphological structure of words was observed as positively impacting the accuracy and latency responses in French-speaking children, but only in accuracy in English-speaking children. This higher level of sensitivity for morphological structure of French-speaking children compared to English-speaking children (matched for age and grade) is most likely the consequence of linguistic differences between the two languages. The derivational systems of English and French differ on several aspects that may influence the development of morphological representations [START_REF] Duncan | Early meta-linguistic awareness of derivational morphology : Some observations from a comparison of English and French[END_REF]. The French language has more morphologically complex words than English language (75% versus 55%, respectively) [START_REF] Rey-Debove | Le domaine de la morphologie lexicale[END_REF]. There also are more affixes in French than in English, and suffixes may be easier to extract in French than in English due to the consistent and fixed pattern of final stress in French words that may enhance the perceptual salience of derivational suffixes [START_REF] Duncan | Early meta-linguistic awareness of derivational morphology : Some observations from a comparison of English and French[END_REF]. In contrast, the inconsistency of English stress patterns may result in more challenging suffix extracting in that many English suffixes impose a phonological change in the lexical stress of the base word that renders the derivation phonologically less transparent or opaque (e.g., explain vs. explanation; [START_REF] Duncan | Early meta-linguistic awareness of derivational morphology : Some observations from a comparison of English and French[END_REF].

These linguistic particularities of the two languages may lead to differences in the way English-and French-speaking children develop morphological representations. Among these particularities, the transparency of the derivation could modulate the way meaning overlap between words influences the development of morphological representations. There is reason to believe that languages with phonological inconsistency in morphological derivation (here: English) require a greater use of meaning overlap to detect similarities between morphological relatives than languages with more consistent phonological patterns in morphological derivation (here: French). This hypothesis is based on models of reading aloud (e.g., [START_REF] Coltheart | DRC: A dual route cascaded model of visual word recognition and reading aloud[END_REF][START_REF] Plaut | Understanding normal and impaired word reading: computational principles in quasi-regular domains[END_REF]. According to these models, greater reliance on meaning information occurs when the correspondences between graphemes and phonemes are opaque compared to languages where the correspondences are transparent. The same reasoning can be applied to the processing of morphologically complex words; in languages where morphological derivation is phonologically transparent (i.e., in French), reliance on meaning overlap may be less central to the development of morphological representations than in languages where morphological derivation is more opaque. These cross-language differences highlight the need to investigate the influence of language characteristics on the development of morphological representations.

The Current Study

In this study, we used a sentence judgment task to track whether and when the degree of meaning overlap between morphologically related words influences the development of morphological representations in children who speak either English or French as a first language. We focused specifically on the role of meaning overlap since it is on this point that the two hypotheses previously proposed in the literature differ. To do so, the degree of meaning overlap between morphologically related words was precisely manipulated. [START_REF] Quémart | The development of morphological representations in young readers: a cross-modal priming study[END_REF] used such a design to evaluate the implication of morphological form and meaning in children's reading (following [START_REF] Gonnerman | Graded semantic and phonological similarity effects in priming: Evidence for a distributed connectionist approach to morphology[END_REF]. In a cross-modal priming experiment, these researchers manipulated the form overlap between primes and targets that varied according to whether they were related by phonological overlap only (e.g., rock-rocket), morphological overlap with varying meaning overlap 2 (e.g., wait-waiter; farm-farmer), and semantic overlap only (e.g., car-automobile). In addition, these researchers investigated how children processed the degree of meaning overlap between morphologically related words (low meaning: waitwaiter, moderate meaning: late-lately, or high meaning: farm-farmer). The use of three levels of meaning overlap revealed that the amount of priming in children in third-through fifthgrade children depends on the degree of meaning overlap between morphologically related words.

In the current study, manipulated conditions of phonological, morphological, and meaning overlap were included to track the influence of meaning overlap between related words in the development of morphological representations. These conditions were those of [START_REF] Quémart | The development of morphological representations in young readers: a cross-modal priming study[END_REF] and included word pairs with phonological overlap only (e.g., You use a rock to make a rocket) and those with semantic overlap only (e.g., When you drive a car, you drive an automobile). Three morphologically-related conditions were implemented that included paired words that shared the form of morphological relatedness, and, critically varied in meaning overlap; some had low meaning overlap (low meaning condition, e.g., A person who will wait is a waiter), others moderate meaning overlap (moderate meaning condition, 2 From a linguistic point of view, a word is considered morphologically complex only if it shares an etymological relationship with its root. However, note that we included in this condition words in which a lexical base and a suffix could be identified regardless of the etymological relationship between the base word and the target word. This is what we mean by morphological overlap. Target words in this condition could be morphologically complex (e.g., farmer) or pseudo-derived (e.g., waiter). As explained later, these words were then divided into three conditions according to the meaning overlap between the lexical base and the target word. e.g., When it is late, it is lately), and still others had high meaning overlap (high meaning condition, e.g., A person with a farm is a farmer).

Our sentence judgment task was adapted from [START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF] and [START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF] and required students to provide their judgment of sentence plausibility using a five-point rating scale ranging from "silly" to "makes sense." Unlike judgment tasks such as those by Derwing andBaker (1977, 1979), in which children are required to understand metalinguistic knowledge and asked explicitly whether one word is related to another, we used the less metalinguistic version adapted by Carlisle and colleagues [START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF][START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF] for younger children. This adapted task consists of judging orally presented sentences as to whether they are correct or incorrect in terms of meaning (e.g., A person who makes dolls is a dollar: Does this sentence make sense or is it silly?).

If children rely on the meaning overlap between morphologically related words to make a decision on sentence plausibility, then the plausibility judgment score should increase in step with an increase in meaning overlap. Conversely, if children rely mainly on phonological overlap, then the plausibility judgment scores should only be affected by form overlap: Sentences with word pairs related only on phonology (e.g., rock-rocket) and morphology (low meaning, moderate meaning and high meaning conditions) should be considered more plausible than sentences using word pairs sharing semantic overlap only (e.g., car-automobile). Moreover, if the presence of affixes is taken into account by children in judging sentence plausibility (regardless of meaning), then they should judge sentences in the morphological with low meaning overlap (low meaning condition) as more plausible than sentences in the phonological overlap only condition, even though the phonological and meaning overlap is identical between these two conditions. The comparison between these two conditions will help us to understand the contribution of suffixes in the judgments of sentence plausibility.

We implemented this design in a cross-sectional study with children in kindergarten and second grade to investigate the emergence of the influence of meaning overlap during development. This point is central because the two aforementioned theoretical frameworks propose divergent hypotheses on the question of the emergence of morphological representations. According to the form and meaning hypothesis, the meaning overlap between two morphologically related words (and more precisely the convergence between form and meaning overlap) stimulates the development of morphological representations. On the other hand, according to the form hypothesis, meaning overlap plays a later role during development. To contrast the two hypotheses, it is therefore essential to test children as early as possible, while keeping in mind the limitations we can face with children of this age. Most of the studies published in peer-reviewed forums so far were conducted with children in the first year of elementary school; the main exception was the study by [START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF] that also included children in kindergarten. We tested younger children, specifically those the last months of kindergarten, with methods adapted for this age range [START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF][START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF]. This enabled us to assess children before they had significant experience with written language, given the influence of literacy development on linguistic representations [START_REF] Huettig | Literacy advantages beyond reading: Prediction of spoken language[END_REF]. We compared the responses of these kindergarten children with those of children enrolled in the second year of elementary school in a cross-sectional design to capture developmental changes. If children rely primarily on meaning overlap between morphologically related words to develop morphological representations (form and meaning hypothesis; [START_REF] Schreuder | Modeling morphological processing[END_REF] then an influence of the degree of meaning overlap should be observed in both kindergarten and second-grade children. On the other hand, if meaning overlap is taken into account only later in the development (form hypothesis, [START_REF] Rastle | Morphological decomposition based on the analysis of orthography[END_REF], then its effect may only be apparent in the second grade.

Finally, we explore whether differences in the way languages represent morphological information influence the way children process morphologically complex words [START_REF] Casalis | How language affects children's use of derivational morphology in visual word and pseudoword processing: Evidence from a cross-language Study[END_REF][START_REF] Duncan | Early meta-linguistic awareness of derivational morphology : Some observations from a comparison of English and French[END_REF]. To examine the extent to which language characteristicsand more specifically phonological consistency in morphological derivation -modulate children's development of morphological representations, we conducted this study in children learning either English or French as a first language. Although the research findings described above support the belief that cross-language differences shape the way morphemes are identified in words, we lack adequate evidence to inform precise hypotheses on the development of morphological representations. We can however rely on models of visual word recognition that propose a greater reliance on semantic information to recognize words with opaque rather than transparent grapheme-phoneme correspondences [START_REF] Coltheart | DRC: A dual route cascaded model of visual word recognition and reading aloud[END_REF][START_REF] Plaut | Understanding normal and impaired word reading: computational principles in quasi-regular domains[END_REF]. We can apply this reasoning to formulate hypotheses as to the impact of morphological derivation transparency on the judgment of sentence plausibility. If the influence of meaning overlap on the development of morphological representations does not depend on the transparency of the derivational system, then its influence should be observed in the same way in both languages. In contrast, if meaning overlap between morphologically related words is more central to developing morphological representations when derivational morphology is more opaque, then the degree of meaning overlap should play a more important role in plausibility judgments in English than in French.

Method

Participants

The participant groups included 83 children in kindergarten and 108 children in second grade. Among the kindergartners, 45 spoke English as a first language and 38 spoke French as a first language. Mean ages for the English-and French-speaking kindergarten children were 6;0 (SD = 2.56 months) and 5;6 (SD = 3.43 months), respectively. For the second-grade children, there were 48 children who spoke English as a first language and 60 children who spoke French as a first language. Mean ages for English-and French-speaking children were 7;10 (SD = 3.45 months) and 7;7 (SD = 3.94 months), respectively. For practical reasons, the experiments were carried out in the same academic year (kindergarten and second grade) but later in the year in English language compared to French language. As a consequence, the English-speaking children were older than the French-speaking children in kindergarten, t(82) = 5.54, p < .001 and in second grade, t(107) = 2.65, p = .009. Therefore, we entered age as a covariate in the subsequent analyses.

The English-speaking participants were tested in the area of [removed for blind review] and the French-speaking participants were tested in the area of [removed for blind review]. They were enrolled in standard language programs, with no instruction in a second language. Parental consent and child assent according to respective University Institutional Review Boards was obtained prior to the start of the study.

Stimuli

Forty pairs of words were selected in each language and were divided into five conditions according to phonological, morphological, and meaning overlap between words.

Phonological overlap corresponded to the proportion of phonemes in common between the two words of the pair. In the study, the children only heard and did not see the written word form and thus only phonological form, and not orthographic form overlap was controlled. We use the term morphological overlap to refer to pairs of words with a real (e.g., wait-waiter) or pseudomorphological (e.g., fold-folder) overlap [START_REF] Gonnerman | Graded semantic and phonological similarity effects in priming: Evidence for a distributed connectionist approach to morphology[END_REF]: They shared the same initial letters (that could be a root) and the final letters in the longer word could be a suffix. Finally, meaning overlap was calculated from the mean overlap scores obtained from another group of participants in a previous study: [START_REF] Quémart | The development of morphological representations in young readers: a cross-modal priming study[END_REF] asked Frenchspeaking and English-speaking fourth-and fifth-grade children the extent to which two words were related in meaning on a scale ranging from 1 to 7. The pairs of words were therefore selected according to the ratings obtained in this previous study.

Table 1 shows examples of stimuli. The stimuli of the phonology-only condition overlapped in terms of phonology only (e.g., in English: rock-rocket; in French: four-fourmi, "oven-ant"). The stimuli of the low meaning (e.g, in English: wait-waiter; in French: potpotage, "jar-potage"), moderate meaning (e.g., in English: fold-folder; in French: payspaysage, "country-landscape") and high meaning (e.g., in English: farm-farmer; in French: feuille-feuillage, "leaf-foliage") morphological conditions shared a phonological and morphological overlap, and varied in terms of meaning overlap (from low to high). And finally, the stimuli of the semantic only condition (e.g., in English: car-automobile; in French: chapeau-casquette, "hat-cap") overlapped in terms of meaning only.

Table 1

Distribution of the pairs of words in the five conditions according to their type of overlap * Morphological overlap refers here to pairs of words with a real or pseudomorphological overlap [START_REF] Gonnerman | Graded semantic and phonological similarity effects in priming: Evidence for a distributed connectionist approach to morphology[END_REF] Table 2 reports the characteristics of frequency, phonological overlap, and meaning overlap as a function of the language and the condition. The pairs of words were matched for meaning overlap (i.e., mean child's ratings of meaning overlap on a scale from 1 to 7) across languages. There was no effect of language on meaning overlap, F(1, 70) = 1.003, p = .320.

The main effect of the condition on meaning overlap was significant, F(4, 70) = 329.415, p < .001, reflecting item selection. Bonferroni post-hoc tests show that the meaning overlap was lower in the low meaning than in the moderate meaning condition (p < .001) and in the moderate meaning than in the high meaning condition (p < .001). In addition, there was no difference in meaning overlap between the phonology only and low meaning conditions (p =

.462) and between the high meaning and semantic only conditions (p = .484). Finally, there was no interaction between language and condition in terms of meaning overlap, F(4, 70) = 1.151, p = .340. Note. Frequency (occurrences per million words) is given by Zeno database [START_REF] Zeno | The Educator's Word Frequency Guide[END_REF] in English and Manulex Infra [START_REF] Peereman | Manulex-infra: Distributional characteristics of grapheme-phoneme mappings, and infralexical and lexical units in child-directed written material[END_REF] in French. Phonological overlap corresponds to the proportion of phonemes shared between two words. Meaning overlap was defined on a scale from 1 (not related) to 7 (extremely related).

The pairs of words were also matched for phonological overlap (i.e., the proportion of phonemes shared between the two words of the pair) in the phonology only and the three morphological conditions (there was no phonological overlap in the semantic only condition).

There were no within-pair phonological alterations in the items in French. In English, withinpair syllable stress was maintained for all derivations, with the exception of one instance in the form only condition (cart-cartoon) and the high meaning condition (locate-location 3 ). In addition, phonological overlap was complete (i.e., the phonemes of the base word were the same in the derived word) in all conditions with the exception of one instance in the high meaning condition (locate-location). Phonological overlap depended neither on condition, F(3, 56) = 1.69, p = .153, nor on language, F(1, 56) = 1.21, p = .316. In addition, there was no interaction between condition and language on phonological overlap F < 1.

Finally the pairs of words were matched for frequency (i.e., the number of occurrences of a given word per million words). There was no effect of the condition, no effect of the language and no interaction between the condition and the language on the frequency of the longer word and on the frequency of the shorter word (all Fs < 1 and all ps > .466).

The 40 pairs of words selected in each language were placed in sentences for the purpose of the plausibility judgment task. Consistent with previous tasks [START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF][START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF] and considered to developmentally appropriate for young school-age children [START_REF] Randall | Morphological Structure and language acquisition[END_REF], sentences templates were developed and applied according to the four contexts of 1) instrumental, 2) descriptive, 3) agentive, and 4) diminutive forms (e.g., agentive context sentence template of: If you VERB you are a NOUN, instrumental context template of: You use a NOUN to make a NOUN) (see Appendix B).

Initial sentence templates for each context were first developed for the word-pair conditions of semantic only, high meaning, and moderate meaning conditions and included syntactical 3 This stress shift depends on regional accents constructions that reflected the syntactic forms of Carlisle and Nomabhoy's (1993) original task with words and types of present-tense grammatical structures limited in number and complexity. For the form only and low meaning sentences, we chose sentence templates for the word type pairs that were parallel to the same word type as in the moderate meaning or high meaning pairs (with minimally added content words when possible for added clarity).

For example, the form only word-pair condition: You use a rock to make a rocket parallels the moderate meaning word-pair condition: You use a fold to make a folder. In each language, the 40 sentences were divided into two sets of 20 sentences.

In order to limit the possible impact of sentence construction on the judgments made, we distributed sentence contexts and syntactic constructions as equally as possible in the five conditions as well as in the two languages. Despite our best efforts, a perfect distribution of words across all conditions with exact matches of sentence templates was not possible for this current study. This limitation was because the word-pairs chosen for inclusion in this study were based on their level of meaning overlap and not grammatical morphology. Such wordpairs matched by morphological relatedness ratings across both languages at times belonged to different grammatical categories, and thus required different sentence templates. As a way to mitigate this challenge, we limited the number of sentence-structure templates that could be used. This limited set of sentence templates, however, at times resulted in awkward sentence constructions that may have impacted children's responses to our task. We recognize this limitation and discuss the implications and future research recommendations in the discussion section of this paper.

Procedure

The participants were tested individually in a quiet room of their school. They were asked to judge on a five-point scale whether the sentences that were given orally by the experimenter were plausible or not. The five-point scale (presented in Figure 1 

Results

Children's sentence ratings were analyzed with linear mixed effect models using the clmm() function from the ordinal package [START_REF] Christensen | Regression Models for Ordinal Data[END_REF] in the statistical analysis software R (R development core team, 2012). The children's sentence ratings were coded to numbers from 1 (Silly) to 5 (Makes Sense). Mean sentence ratings were calculated and entered as the dependent variable in the model, while Grade (Kindergarten, Grade 2), Condition (Phonology only, Low meaning, Moderate meaning, High meaning, Semantic only), and Language (English, French) were the categorical independent predictors. The results are presented in Table 3. Since there was an interaction between condition and grade, we examined the effect of condition separately for each grade and the effect of grade separately for each condition.

In kindergarten, there was no difference in terms of sentence plausibility ratings between the phonology only and low meaning condition, z < 1. The sentences were rated as less plausible in the low meaning than in the moderate meaning condition, β = 0.50, SE = 0.18, z = 2.73, p = .006 and again in the moderate meaning than in the high meaning condition, β = 0.99, SE = 0.18, z = 5.41, p < .001. Finally, kindergarten children judged the sentences in the high meaning condition as more plausible than in the semantic only condition, β = 0.56, SE = 0.18, z = 3.05, p = .002.

For second-grade children, the difference between the phonology only and low meaning conditions was not significant, β = 0.55, SE = 0.31, z = 1.80, p = .072. The sentences were judged less plausible in the low meaning than in the moderate meaning condition, β = 1.08, SE = 0.31, z = 3.52, p < .001, and in the moderate meaning than in the high meaning condition, β = 1.97, SE = 0.31, z = 6.41, p < .001. Finally, the sentences were judged as plausible in the semantic only condition as in the high meaning condition, β = 0.33, SE = 0.31, z = 1.07, p = .287.

Overall, these results show that plausibility judgment scores increase with the degree of meaning overlap between word pairs in both groups. This is particularly clear with graded effects of increasing meaning overlap within the morphological conditions. Differences emerge in that kindergarten children are not significantly influenced by the type of form overlap (presence or absence of morphemes in words) while the second-grade children tend to make this distinction in their judgments.

Investigating the grade effects within each condition also helps to clarify differences in performance based on grade level. Kindergarten children rated the sentences in the phonology only and in the low meaning conditions as more plausible than second-grade children (β = 1.44, SE = 0.272, z = 5.29, p < .001 and β = 0.65, SE = 0.20, z = 3.29, p < .001, respectively).

By contrast, kindergarten children rated the sentences in the high meaning and semantic only conditions as less plausible than second-grade children (β = -0.36, SE = 0.15, z = -4.71, p <

.001 and β =, -0.99, SE = 0.15, z = -6.58, p < .001, respectively). And finally, there was no difference between both groups in sentence rating in the moderate meaning condition (z < 1).

In summary, kindergarten children find sentences containing items related only by phonology to be more plausible than second-grade children. On the other hand, second-grade children find sentences containing items related in meaning more plausible than kindergarten children.

Discussion

The aim of this study was to understand how children develop representations about the morphology of their language, with specific attention to the influence of meaning overlap between morphologically related words. This question is motivated by the co-existence of two hypotheses, one giving a central role to meaning overlap in the development of morphological representations (form and meaning hypothesis, e.g., [START_REF] Merkx | The acquisition of morphological knowledge investigated through artificial language learning[END_REF][START_REF] Schreuder | Modeling morphological processing[END_REF] and the other giving a secondary role to meaning overlap in the development of morphological representations (form hypothesis, e.g., [START_REF] Carlisle | Lexical processing of morphologically complex words in the elementary years[END_REF]Deacon et al., 2008;[START_REF] Rastle | Morphological decomposition based on the analysis of orthography[END_REF]. We contrasted these hypotheses in two studies, one in English and one in French, in which we asked children in kindergarten and second grade to complete a sentence plausibility judgment task [START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF][START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF] with words varying across key dimensions of phonological, morphological, and meaning overlap [START_REF] Quémart | The development of morphological representations in young readers: a cross-modal priming study[END_REF].

First, our results suggest that children appear to take meaning overlap into account when processing morphologically related words that are presented orally. The use of three levels of meaning overlap made it possible to show that as early as kindergarten, children's plausibility judgments are influenced by the meaning overlap between morphologically related words; Children's ratings were graded across the low, moderate, and high meaning conditions. The more meaning overlap between morphologically related words, the more the sentences were rated as plausible by the children while at the same time phonological overlap is kept constant. This result is consistent with the findings of [START_REF] Quémart | The development of morphological representations in young readers: a cross-modal priming study[END_REF] who

showed that the amount of cross-modal (oral-visual) priming depends on the degree of meaning overlap between morphologically related words in third-through fifth-grade children.

The present study takes this a step further by revealing graded effects with far younger children than in prior studies [START_REF] Gonnerman | Graded semantic and phonological similarity effects in priming: Evidence for a distributed connectionist approach to morphology[END_REF][START_REF] Quémart | The development of morphological representations in young readers: a cross-modal priming study[END_REF].

Second, the influence of meaning overlap appears to be modulated by children's grade. Although both groups showed graded effects, second-grade children found sentences that included pairs of words in the high meaning and semantic only conditions more plausible than kindergarten children did. In contrast, kindergarten children tended to consider sentences with word pairs that were only phonologically related to each other more plausible than second-grade children did. Children therefore seem to rely on the same information when performing the task, while giving different weight to phonological and meaning information in both groups: Kindergarten judgments are based more on phonological overlap, while those of the older children are based more on meaning overlap. This result extends previous work by [START_REF] Derwing | The psychological basis for morphological rules[END_REF][START_REF] Derwing | Recent research on the acquisition of English morphology[END_REF]; see also [START_REF] Carlisle | Lexical processing of morphologically complex words in the elementary years[END_REF] by showing that the transition between kindergarten and second grade is a particularly important one.

Third, comparison of the phonology only and low meaning conditions also provides insight on the development of morphological representations. Indeed, the only difference between these two conditions lies in the presence of a suffix at the end of one of the words of the pairs in the low meaning condition (e.g., waiter vs rocket), while at the same time these two conditions are strictly identical in terms of phonological and meaning overlap. The contrast of these two conditions makes it possible to determine when, in the course of development, suffixes acquire a particular status in the lexicon that could influence children's judgment. No significant difference in judgment was observed in kindergarten children between these two conditions. It therefore appears that kindergarten children do not yet consider suffixes as units that might have special status in sentence judgments. For secondgrade children, the difference between these two conditions was not significant (p = .072), which prevents us from concluding here about the influence of morphological units with equivalent phonological and meaning overlap. A lack of consideration of suffixes in both groups can be explained by the participants' grade level. It is possible that at this stage, children do not yet consider -even implicitly -that the presence of a suffix is an important sign of morphological construction and do not rely on this type of cue to judge that a sentence makes sense. Several masked priming studies showed that in second graders, morphological processing is based primarily on the presence of an embedded stem within words (e.g., rock in rocket; wait in waiter), regardless of the presence of a suffix at the end [START_REF] Hasenäcker | Masked Morphological Priming in German-Speaking Adults and Children: Evidence from Response Time Distributions[END_REF][START_REF] Hasenäcker | Morphological Priming in Children: Disentangling the Effects of School-grade and Reading Skill[END_REF]. Sensitivity to suffixes might therefore be acquired over grades.

Finally, the pattern of our results was consistent across both English and French. Since most of the studies conducted to date on this issue have focused on the English language (e.g., [START_REF] Carlisle | Lexical processing of morphologically complex words in the elementary years[END_REF][START_REF] Derwing | Recent research on the acquisition of English morphology[END_REF], it was important to examine the extent to which language could modulate the effects. Contrary to our expectations, language characteristics, and more specifically phonological consistency in morphological derivation, did not modulate children's reliance on meaning overlap to make their judgments. This finding at first appears inconsistent with research demonstrating cross-language differences between English and French in morphological awareness tasks [START_REF] Duncan | Early meta-linguistic awareness of derivational morphology : Some observations from a comparison of English and French[END_REF]. French children between the ages of five and eight know a broader range of suffixes and are better able to generalize morphological knowledge to novel contexts than English-speaking children.

Cross-language differences also have been observed in lexical decision tasks, where Frenchspeaking children in third and fourth grade appear to have faster access to morphological representations than fourth-grade English-speaking children [START_REF] Casalis | How language affects children's use of derivational morphology in visual word and pseudoword processing: Evidence from a cross-language Study[END_REF]. By contrast, we show here that language morphology does not significantly affect sentence plausibility judgments. Unlike our current study, however, the two studies mentioned above did not investigate specifically the influence of meaning overlap between morphologically related words on morphological processing. We suspect that the characteristics of productivity and morphological transparency affect certain aspects of morphological processing (morphological awareness, ease of access to representations) but not the identification of members of a word family. In the future, the use of other paradigms adapted to very young children could shed further light on this point.

The results summarized above shed light on the theoretically contentious question of the development of morphological representations. They indicate that kindergarten children do not develop morphological representations solely on the basis of phonological overlap between words. In both languages, they also rely on meaning overlap when they are asked to judge sentence plausibility. An early influence of meaning information in the acquisition of morphological knowledge has been pointed out previously by [START_REF] Merkx | The acquisition of morphological knowledge investigated through artificial language learning[END_REF] through a paradigm of artificial language learning in English-speaking adults. Meaning information has also been shown to influence French-speaking children's visual word recognition of morphologically complex words from third grade (e.g., [START_REF] Quémart | The role of form and meaning in the processing of written morphology: A priming study in French developing readers[END_REF][START_REF] Quémart | The development of morphological representations in young readers: a cross-modal priming study[END_REF] and to facilitate the explicit and intentional manipulation of morphemes though in a very limited way at the beginning of elementary school in Chinese [START_REF] Hao | The development of young Chinese children's morphological awareness: The role of semantic relatedness and morpheme type[END_REF]. Testing a group of kindergarten children revealed that the meaning overlap between morphologically related words modulates the activation of representations very early in the development, as suggested by [START_REF] Schreuder | Modeling morphological processing[END_REF].

According to these authors, morphological representations indeed result from children's ability to identify units that converge in form and meaning. The greater the convergence, the higher the level of activation and the more children judge that two words are related. In other words, the strength of the connections between morphologically related words depends on the importance of the meaning overlap between them, and the weight of these connections influences the processing of oral language as early as in kindergarten. This influence is at least partly independent of the transparency of the derivational system.

From a developmental perspective, children appear to learn to rely on meaning overlap gradually when processing oral language. This finding is important because relatively little is known about how word meaning influences lexical access according children's development, despite its centrality in theoretical predictions [START_REF] Merkx | The acquisition of morphological knowledge investigated through artificial language learning[END_REF][START_REF] Schreuder | Modeling morphological processing[END_REF]. Gradual consideration of meaning overlap may reflect the progressive enrichment of children's semantic networks during development. It seems that semantic networks develop as children's vocabularies grow, since adding new words to the lexicon implies a reorganization of semantic networks [START_REF] Steyvers | The large-scale structure of semantic networks: statistical analyses and a model of semantic growth[END_REF]. Indeed, this is consistent with research showing less cohesive and less efficiently structured semantic networks in children with slow vocabulary growth trajectories than with fast vocabulary growth [START_REF] Beckage | Small worlds and semantic network growth in typical and late talkers[END_REF]. Deeply known words have a greater number of connections to other words and, thus, have more elaborated meanings [START_REF] Hadley | Building semantic networks: The impact of a vocabulary intervention on preschoolers' depth of word knowledge[END_REF]. The increase in vocabulary during development and consequently the enrichment of the semantic network could therefore explain why meaning information is increasingly taken into account by children. Therefore, it could be vocabulary level, rather than age or grade level that explains the results of our current study. Future studies that explicitly assess the relationship between plausibility judgments and children's vocabulary may help to answer this question.

Methodologically, our results demonstrate the value of the sentence judgment task to the examination of the development of morphological representations in children. The influence of the condition on children's ratings suggests that kindergarten children are both able to implicitly compare the two target words in the sentences when performing the task and to rely on this comparison to provide their judgment. This type of implicit judgment task in which there is inclusion of word pairs in sentences where children are required to judge sentence plausibility seems more appropriate for kindergarten children [START_REF] Carlisle | Morphological awareness and early reading achievement[END_REF][START_REF] Carlisle | Phonological and morphological awareness in first graders[END_REF] than judgment tasks in which children are asked to explicitly determine whether one word is related to another. One added value of this task is that it also allowed us to examine the development of morphological representations in a way that is perhaps more representative of the materials children are confronted with in everyday life (i.e., in sentence contexts rather than as isolated words). Kindergarten children are also capable of using a scale to provide nuanced judgments based on their own comparison of the items included in the sentence. These results therefore provide interesting methodological perspectives in particular in preschoolers.

An important challenge in this study was the creation of sentences from a limited number of possible words (frequent words, with different meaning overlap for each condition, with phonological transparency, and comparable in English and French). As a result, some sentences had awkward constructions because it was the selection of words and matched word-pair related ratings across languages that prevailed over the selection of sentences. This needs to be considered as a limitation of our study and the results should to be cautiously interpreted as we cannot rule out that children may have reacted to the awkwardness of sentence syntax and not necessarily meaning overlap in our experimental task. To overcome this issue, it will be necessary to conceptualize simultaneously sentence construction and item selection, a challenge that awaits future researchers. 

  In dark grey: High overlap; in light grey: moderate overlap; in blank: no overlap.

  ) consisted of five faces of different colors associated to different expressions: the leftmost face was red and represented an expression of silliness, while the rightmost face was green and represented an expression of happiness. The three faces in-between depicted a continuum of expressions from midsilliness (light red) to mid-happiness (light green). Children were told orally that each scale point was associated to a specific answer regarding sentence plausibility, from left to right: Silly, Sort of silly, Not sure, Sort of makes sense and Makes sense. Children were asked to point to the face along the continuum that corresponded to their judgment regarding sentence plausibility, and no words were written below the faces. The English-speaking children made a decision on the English sentences and the French-speaking children made a decision on the French sentences.
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 1 Figure 1. The five-point Likert scale
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  participants and pairs of words). The model was progressively enriched by adding successively the three explicative variables and their interactions (the three two-way interactions and the three-way interaction). The best fitting model was defined as the most complex model that significantly improved the fit over the previous model. The addition of Condition significantly improved model fit ( 2 (4) = 95.88, p < .001) but the addition of Grade or Language did not ( 2 (1) < 1 and  2 (1) = 1.30, p = .254, respectively). The addition of the interaction between Grade and Condition improved model fit ( 2 (5) = 283.04, p < .001), but improved models were not found for the two-way interactions between Grade and Language or between Condition and Language, or the three-way interaction between Grade, Language and Condition ( 2 (3) = 4.49, p = .213,  2 (5) = 7.45, p = .189 and  2 (10) = 11.92, p = .290, respectively).The following results are reported for the best-fitting model and the final model included Condition and the interaction between Condition and Grade as fixed effects, and Participants and Items as random factors 4 . Mean ratings as a function of grade and condition are presented in Figure 2.
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 2 Figure 2. Mean sentence ratings as a function of grade and condition

Table 2

 2 Mean base word and derived word frequency, phonological overlap, and meaning overlap (child ratings) according to the Condition and the

	Language (standard deviations in parentheses)
	English

Table 3

 3 Descriptive results

	Type of overlap Phonological		Morphological		Semantic
			Phonology	Low	Moderate	High	Semantic
	Language Grade					
			only	meaning	meaning	meaning	only
	English	K	2.37	2.59	2.84	3.65	3.23
			(1.50)	(1.50)	(1.46)	(1.46)	(1.61)
	English	2	1.71	2.22	2.78	4.18	4.17
			(1.11)	(1.38)	(1.40)	(1.28)	(1.24)
	French	K	2.38	2.23	2.76	3.54	3.11
			(1.66)	(1.59)	(1.73)	(1.64)	(1.71)
	French	2	1.62	1.80	2.69	3.98	3.58
			(1.25)	(1.39)	(1.76)	(1.49)	(1.67)
	Note. K: Kindergarten; 2: Second grade			
	Model comparison was applied to evaluate whether inclusion of the three explicative
	variables and their interaction was validated by the data. Models were fit to the data using
	restricted maximum likelihood estimation. Model fitting was performed by initially specifying

a model that included age as fixed factor (in order to control for the lack of matching in age between English-speaking and French-speaking kindergartners) and the random factors

  Detailed list of English and French word pairs and their mean meaning overlap according to Detailed list of the French sentencesForm onlyOn utilise un abri pour faire un abricot ; On utilise un four pour faire une fourmi ; On utilise une forme pour faire une formule ; On utilise un trou pour faire une troupe ; Si on peut vendre, alors on est vendredi ; Quand on tire alors on a une tirelire ; Quand on est au sol alors on est un soldat ; Une petite robe est un robinet.Low meaningOn utilise une dent pour faire de la dentelle ; On utilise un pot pour faire du potage ; On utilise un repas pour repasser ; Si c'est la cour, c'est du courage ; Quand on est en panne alors on est un panneau ; Une petite toile est une toilette ; Un petit fou est un fouet ; Une petite bague est une baguette.Moderate meaningOn utilise des pays pour faire un paysage ; On utilise un mari pour faire un mariage ; On utilise une salade pour faire un saladier ; Si c'est un rond, c'est une rondelle ; Quand on allume, alors on est une allumette ; Quand on chauffe alors on est un chauffeur ; Une petite table est une tablette ; Une petite fourche est une fourchette.High meaningOn utilise des feuilles pour faire un feuillage ; Si c'est un délice, c'est délicieux ; Si c'est sage, c'est la sagesse ; Si c'est tendre, c'est la tendresse ; Quand on est dans la police, alors on est policier ; Quand on chasse, alors on est un chasseur ; Un petit coffre est un coffret ; Une petite poule est un poulet.

	bell poor car	belly poorly automobile	Appendix A 1.55 4.39 rond cour armoire 5.72	courage rondelle commode	1.40 4.90 6.30
	/bɛl/ /pur/ /kɑr/	/bɛli/ /purli/ /ɔtəmoʊbil/			/kuʀ/ /ʀɔ / /aʀmwaʀ/	/kuʀaʒ/ /ʀɔ dɛl/ /kɔmɔd/
	coast ship drug	coaster shipment medicine	condition 2.33 3.22 5.70	dent salade bateau	dentelle saladier voilier	2.40 3.90 4.90
	Despite the limitations, this study provides insights into the linguistic mechanisms that English pairs French pairs /koʊst/ /koʊstər/ /dɑ / /dɑ tɛl/ /ʃɪp/ /ʃɪpmənt/ /salad/ /saladje/ /drʌg/ /mɛdəsən/ /bato/ /vwalje/
	support the development of morphological representations across two languages. From First word Second word Meaning overlap First word Second word Meaning overlap corn corner 1.12 fou fouet 1.80 tight tightly 4.85 table tablette 3.60 fat chapeau casquette chubby 5.90 5.80
	kindergarten onwards and across languages, children appear sensitive to the phonological and Phonology only /kɔrn/ /kɔrnər/ /fu/ /fwɛ/ /taɪt/ /taɪtli/ /tabl/ /tablɛt/ /faet/ /ʧʌbi/ /ʃapo/ /kaskɛt/
	meaning overlap of morphologically related words. This awareness of meaning overlap cap captain 2.06 forme formule mess message 1.83 panne panneau High meaning fight gant moufle argue 5.85	2.10 2.60 5.20
	between morphologically related words may increasingly shape morphological /kaep/ /kaeptən/ /fɔʀm/ /fɔʀmyl/ /mɛs/ /mɛsəʤ/ /pan/ /pano/ calm calmly 5.60 chasse chasseur /faɪt/ /ɑrgju/ /gɑ / /mufl/	6.60
	representations during development. cart cartoon office officer /kɑm/ /kɑmli/ hear listen	1.44 2.65 6.00		four pot /ʃas/ manteau	fourmi potage /ʃasoeʀ/ veste	1.20 1.30 5.50
	/kɑrt/ /ɔfəs/ farm /hir/	/kɑrtun/ /ɔfəsər/ farmer /lɪsən/	6.29		/fuʀ/ /po/ coffre /mɑ to/	/fuʀmi/ /potaʒ/ coffret /vɛst/	5.90
	drag sand /fɑrm/ hurt	dragon sandwich /fɑrmər/ injure	1.67 1.20 5.89		robe repas /kɔfʀ/ mouton	robinet repasser /kɔfʀɛ/ agneau	1.10 1.30 6.20
	/draeg/ /saend/ gold /hɜrt/	/draegən/ /saendwɪʧ/ golden /ɪnʤər/	5.89		/ʀɔb/ /ʀəpɑ/ délice /mutɔ /	/ʀɔbinɛ/ /ʀəpɑse/ délicieux /aɲo/	6.00
	less /lɛs/ /weɪt/ locate /laef/ wait /goʊld/ laugh	lesson /lɛsən/ /weɪtər/ location /gɪgəl/ waiter /goʊldən/ giggle	1.90 5.89 2.17 5.90		sang /sɑ / /twal/ feuille /papijɔ / toile /delis/ papillon	sanglier /sɑ glije/ feuillage /ʃənij/ /twalɛt/ toilette /delisjø/ chenille	6.10 1.70 1.40 5.10
	mark /loʊkeɪt/ smart	market /loʊkeɪʃən/ intelligent	1.90 Moderate meaning sol /foej/ vautour 6.17	soldat /foejaʒ/ aigle	1.30 5.70
	/mɑrk/ burn love /smɑrt/	/mɑrkət/ burner lovely /ɪntɛləʤənt/	4.28 5.78		/sɔl/ allume police /votuʀ/	/sɔlda/ allumette policier /ɛgl/	4.60 6.10
	rock /bɜrn/ /lʌv/	rocket /bɜrnər/ /lʌvli/	1.95		tire /alym/ /pɔlis/	tirelire /alymɛt/ /pɔlisje/	1.80
	/rɑk/ cost prison	/rɑkət/ costly prisoner	4.45 5.65		/tiʀ/ chauffe poule	/tiʀliʀ/ chauffeur poulet	3.30 6.20
	spin /kɑst/ /prɪzən/	spinach /kɑstli/ /prɪzənər/	1.50		trou /ʃof/ /pul/	troupe /ʃofoeʀ/ /pulɛ/	1.20
	/spɪn/ direct sing	/spɪnəʧ/ directly singer	4.85 5.70		/tʀu/ fourche sage	/tʀup/ fourchette sagesse	3.30 5.90
	turn /dərɛktli/ /sɪŋ/	turnip /dərɛktli/ /sɪŋər/	1.60		vendre /fuʀʃ/ /saʒ/	vendredi / /fuʀʃɛt/ /saʒɛs/	1.10
	/tɜrn/ fold wood	/tɜrnəp/ folder wooden	3.22 6.06		/vɑ dʀ/ mari tendre	vɑ dʀədi/ mariage tendresse	4.40 6.40
	/foʊld/ /wʊd/	/foʊldər/ /wʊdən/		Low meaning /maʀi/ /tɑ dʀ/	/maʀjaʒ/ /tɑ dʀɛs/
	base /beɪs /leɪt/ late	basement /beɪsmənt/ /leɪtli/ lately	2.39 4.50	bague /bag/ /pei/ pays Semantic only	baguette /bagɛt/ /peizaʒ/ paysage	2.40 4.90

The final model was the following: final model <-clmm (Score ~ Age + Condition + Condition:Grade + (1|Participant) + (1|WordPair), data=data)

Appendix B

The types of sentence contexts used in the two languages.

1. Instrumental Context: You use (a) [NOUN] to (make/be/build) (a) [NOUN]. (e.g., in English: "You use a fold to make a folder"; in French: "On utilise des feuilles pour faire un feuillage"); 

Low meaning

You use a base to build a basement; You use a bell to have a belly; You use an office to be an officer; You use sand to make a sandwich; When there is corn, there is a corner; A person who will coast is a coaster; A person who will wait is a waiter; If you make a mess it is a message.

Moderate meaning

You use a fold to make a folder; You use a ship, to make a shipment; When you hold tight, you hold tightly; When it is late, it is lately; If it will burn it is a burner; If it will cost then it is