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Abstract

:

This paper aims to investigate whether language use can account for the differences in code-switching within the article-noun phrase in children exposed to English and German, French and Russian, and English and Polish. It investigates two aspects of language use: equivalence and segmentation. Four children’s speech is derived from corpora of naturalistic interactions recorded between the ages of two and three and used as a source of the children’s article-noun phrases. We demonstrate that children’s CS cannot be fully explained by structural equivalence in each two languages: there is CS in French-Russian although French does, and Russian does not, use articles. We also demonstrate that language pairs which use higher numbers of articles types, and therefore have more segmented article-noun phrases, are also more open to switching. Lastly, we show that longitudinal use of monolingual articles-noun phrases corresponds with the trends in the use of bilingual article-noun phrases. The German-English child only starts to mix English articles once they become more established in monolingual combinations while the French-Russian child ceases to mix French proto-articles with Russian nouns once target articles enter frequent use. These findings are discussed in the context of other studies which report code-switching across different language pairs.
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1. Introduction


Code-switching (CS)—the ability to shift seamlessly between one’s two languages—is one of the most remarkable features of bilingualism, and especially striking when it comes from very young children. Children aged two to three, who are the focus of this study, are widely reported to use CS in their speech; they use more CS if it is modelled in parental input (Comeau et al. 2003), and when addressed in their weaker language which subsequently becomes the language they are expected to produce in interaction (Cantone and Müller 2005; Gaskins et al. 2019a). But children are still reported to switch even when their caregivers do not use bilingual utterances (Gaskins et al. 2019a; Mishina-Mori 2011), which suggests that CS is developmental. Some of it can be explained by more frequent use of the dominant language, which has implications for easier access to its words and constructions (Quick et al. 2019); some by the linguistic material being primed in the context of interaction (Quick et al. 2018a).



Most studies in child CS have examined it through a formalist lens. In the context of this framework, CS has been often referred to as a product of the asymmetry between the child’s two emerging languages, justified by either lexical (Nicoladis and Secco 2000; Quay 1995) or structural gaps (Gawlitzek-Maiwald and Tracy 1996). Children may have a word for a given item in one language but not in the other, which explains switching to the former when naming that item. Likewise, children may not have a given morphosyntactic structure in one language and borrow it from the other language to satisfy a communicative need. The idea of CS as a result of an imbalance between the child’s two languages is echoed in most research literature written to date, including two developmental accounts: the Bilingual Bootstrapping (Gawlitzek-Maiwald and Tracy 1996) and Ivy Hypothesis (Bernardini and Schlyter 2004).



Our study, however, explores CS from the perspective of usage-based (UB) theory, which sees it as an outcome of children’s continuous experience with the languages they hear and use and their growing linguistic productivity. We are particularly interested in the impact of the child’s own language production on the use of bilingual combinations; therefore, to eliminate the possibility that child CS may reflect CS in the input we only examine children who heard both of their two languages in one-parent-one-language (OPOL) scenarios. In our study we explore structural equivalence, which is seen as two languages expressing comparable concepts by means of phrases that use the same number of words, ordered in the same sequence (e.g., in referring to a dog, both English and German use noun phrases made up of pronominal articles and nouns, such as The dog in English and Der Hund in German). Children are reported to switch their two languages if both have equivalent constructions: for example, as both German and English use articles, there is CS in the German-English noun phrase, but as Russian does not, this explains lack of CS in young German-Russian bilinguals (Quick et al. 2016). In our study, such equivalence is examined as a factor emerging in development once the child has acquired corresponding constructions in both of their languages. We also explore the segmentation of constructions; matching chunks of phonology with chunks of semantic structure (e.g., a child might acquire the phrase A dog holistically and segment it into two words a and dog only upon using a range of similar constructions) (Dąbrowska 2014). We speculate that monolingual constructions are acquired holistically and only become open to CS once they have become segmented in use.



In this paper, we take the view that language emerges from specific and concrete linguistic units whose representations are subsequently interconnected as a function of language usage depending on their patterns of co-occurrence, similarity, and domains of appropriate use (Wasserscheidt 2019). We argue that when this approach is used in cross-linguistic research, any comparisons should focus on a small set of specific, concrete, and comparable constructions. Therefore, we focus on article-noun phrases (ANPs) such as Der Hund ‘the dog’, which are present in the speech of all four children documented in this study. ANPs are also the most frequently occurring phrases with determiners in child language: in English, for example, they account for the total of 72% of all determiner tokens (Valian 1986). Our study adds to the debate as to what drives CS in the ANPs by bringing together naturalistic data from four two- to three-year-olds exposed to German-English, French- Russian and English-Polish respectively. We discuss how UB theory accounts for CS in these language pairs, which differ in terms of their levels of structural equivalence, morphological complexity, and phonological weight, and examine our findings in the context of other cross-linguistic research on the topic.



1.1. Formalist Code-Switching Accounts


Formalist accounts of child CS rely on an assumption of a dichotomous nature of the acquired language, where grammar and lexis are seen as separate (e.g., Bernardini and Schlyter 2004; Cantone 2007; Gawlitzek-Maiwald and Tracy 1996; Liceras et al. 2008; Myers-Scotton and Jake 2001; Petersen 1988). They are based on observations of regularities in language use across language communities, with the structure of language perceived as universal to mankind and triggered in a given linguistic environment, while lexis as emergent from sociolinguistic interaction. The concept of language structure being present at the onset of acquisition draws clear lines not only between the child’s grammar and lexis but also between their two languages, conceptualising them as systems, or at least systems in the making, nevertheless two entities fairly separate from each other. The idea of linguistic uniformity has spurred a search for universal constraints which are understood to determine how children combine the grammars of their dominant (or matrix) language with lexical elements from the one which is weaker (see e.g., the Matrix Language Frame (MLF) model, Myers-Scotton and Jake 2001).



Most bilingual children are dominant in one of their two languages (Gathercole 2016; Paradis and Nicoladis 2007) and dominance does tend to determine the division of labour in mixed utterances (see Cantone (2007) for German-Italian; Deuchar and Quay (2000) for English-Spanish; Lanza (1997) for English-Norwegian). However, dominance of one language over the other cannot account for observations such that even within an individual child mixed utterances sometimes conform to a set of constraints and sometimes flout them (see Vihman (2018) for the discussion of the system morpheme principle and the morpheme order principle). In addition, dominance is unable to explain why within the same language pair children sometimes combine functional elements from the weaker language with lexical items from the stronger one (e.g., Müller et al. 2015). Under the MLF accounts, CS is also seen as a phenomenon which displays directionality, in that it is always one language that is mixed into another and not the other way round. This, in turn, makes them untestable, especially if the matrix language is accepted to change from one conversational turn to the next.




1.2. Usage-Based Code-Switching Accounts


Despite the capacity of the formalist models to account for many cross-linguistic patterns of CS, their limitations have spurred a search for alternative CS models. As a result, a novel account has been put forward derived from the cognitive framework of language usage (Tomasello 2003) which sees human cognition and its interaction with input as the main engines for the learning of both lexis and grammar. Specifically, the slot-and-frame theory captures the longitudinal development of constructions which serve as a basis for the extraction of linguistic categories (Dąbrowska and Lieven 2005; Lieven et al. 2009). Under this account, grammar is taken to emerge gradually from concrete lexical chunks and therefore the boundaries between lexis and grammar are seen as porous. For example, a construction Give me that may be produced as a frozen lexical chunk which has not yet been segmented and conceptualised as a combination of three different words. But it may also be produced as a partially schematic unit Give me X where the words Give me are recalled as a frozen lexical chunk (henceforth referred to as ‘frame’) and combined creatively in online production with any item required in a given situation (henceforth referred to a ‘slot filler’). Such use of partially schematic units is possible once Give me starts to be used with other words in the place of that.



The segmentation and subsequent productivity of this construction is frequency-driven and measured in terms of type-token ratios (TTRs): the more word types are used to fill the constructional slot (in place of that), the more segmented it becomes, supporting the emergence of a category of a certain word type which can be hosted within the construction (Bybee 2010). Once the category has emerged, the construction can be produced spontaneously in the moment of speech in a process akin to a ‘beads-on-a-string assembly’ (Walsh et al. 2010). For example, the child might request certain types of food, saying Give me cheese, based on her knowledge that in the construction Give me X, X can be filled with names for food types, and that cheese represents the category of food. Which part of the construction becomes the frame and which a slot is determined purely by their frequency of use: parts that have been used previously are considered to be frames while novel elements which are fixed to the new constructions are considered slot fillers (Dąbrowska and Lieven 2005).



The vast majority of spontaneously produced language can be explained by reference to language used in prior speech, be it in monolingual children or their bilingual peers. For example, among the first 400 multi-word constructions used by 11 monolingual toddlers aged 1;0–3;0 on average 60% are partially schematic units, including Put in X, I want to X and Go to X (Lieven et al. 1997). Data from monolingual two-year-olds video-recorded on a dense sampling schedule show that 78%–92% of utterances can be considered as combinations of frozen chunks and slot fillers, with most slots filled with nouns and noun phrases and increasing in complexity as a function of increasing mean length of utterance (MLU) (Lieven et al. 2009). As for bilingual children, Quick et al. (2018b) show that in the mixed utterances of a German-English speaking child aged 1;10–3;1, 61% utterances belong to the category of partially schematic units. These results also hold for another German-English child and her English-Polish and English-Finnish peers: of all their mixed utterances studied, 63%, 64% and 61% respectively are partially schematic units (Gaskins et al. 2019b). This demonstrates that bilingual speech is subject to the same processes of segmentation as that of monolingual children.



What motivates CS in such units? The openness of a construction to items from another language depends on how much the construction has been segmented in use. For example, once the child has realised that the phrase Give me cheese can be used to ask for things other than cheese, and developed a unit Give me X, the slot becomes open to elements from either language. The vast majority of CS can be explained by the creation of the constructional slot. A study of three two- to three-year-olds exposed to English-Polish, German-English, and English-Finnish reports that in 81%, 88% and 87% of all mixed utterances respectively the switch from one language to the other occurs between the monolingual frame from one language and the slot filler from another (Gaskins et al. 2019b).



Slot creation, however, cannot fully explain the construction’s openness to material from another language: spontaneous speech of a Polish-English two-year-old shows that mixed constructions may have higher TTRs and be seen as more productive than their monolingual counterparts, but the switch placement can be better explained by examining the usage patterns of frames (Gaskins et al. 2019a). Constructions such as No X and More X, for example, seem to be open to CS because both no and more emerged as single words and became entrenched through autonomous use. Meanwhile, constructions such as The X and My X tend to be always monolingual because their frames emerged as, and continued to be used as, parts of constructions, with their structural and semantic identity reliant on the constructions they are part of (Gaskins et al. 2019a). This suggests that the constructional slots do not contribute to CS as much as the constructional frames.



In the constructions discussed in our paper, articles are taken as frames because they represent a closed-class category with low type-token ratios, often recycled in speech (Gaskins et al. 2019b; Quick et al. 2018b). Nouns are taken as slot fillers as they have the highest TTRs of all word types and their use is rarely restricted to specific constructions (Goodman et al. 2008). It is likely that segmentation of ANPs does result partly from high frequency of noun types occurring in the constructional slot (Bybee 2010). However, there is no reason to expect that children speaking different languages should exhibit different rates in their use of nouns. Therefore, we only test the hypothesis that such segmentation results from the usage of frames. Articles are never used autonomously, so we examine their productivity as linked to their TTRs: we speculate that ANPs in languages with higher numbers of article types become segmented, and open to CS sooner than ANPs in languages with lower numbers of article types. As different types, we consider both articles which are distinct (e.g., der and ein), and those which differ only in terms of their marking (e.g., der and den).



We also examine how segmentation interacts with structural equivalence. We speculate, for example, that the segmentation of English constructions is reinforced if English is acquired alongside German, but not Russian. If a child has constructions The dog and Der Hund, the awareness of the German construction being made up of two elements, and of the semantic correspondence between the English and German nouns, aids the segmentation of the English construction. This is not the case if English is acquired alongside Russian, as Russian does not use articles.




1.3. Child Code-Switching within the Noun Phrase


ANPs are the focus of this study because their use demonstrates considerable variation: in some languages, articles are readily combined with nouns or noun phrases from another language while in others they are not. No CS is reported, for example, in the acquisition of Polish and English (Gaskins et al. 2019a) or Russian and German (Quick et al. 2016). However, CS is reported widely across language pairs such as English and German (Jorschick et al. 2010; Quick et al. 2016), German and Italian (Cantone 2007), French and English (Swain 1972), as well as English and Spanish (Deuchar and Quay 2000; Liceras et al. 2008; Lindholm and Padilla 1978).



On the other hand, language pairs which license CS tend to show that mixed ANPs rely heavily on one of the children’s languages as a source of determiners. Jorschick et al. (2010) show that in the CS between German and English the three children observed produced high numbers of mixed ANPs (296, 418 and 311). However, in all three children, regardless of their language dominance, the preferred pattern of switching was that of using a German article with an English noun (82%, n = 242; 77%, n = 321; 57%, n = 178 respectively). Data presented in Cantone’s (2007) study of four German and Italian children aged 1;7–2;4 also show high reliance on the German article das (as well as other function words such as dies, da, hier, ja, and nein) while Italian words most readily provide nouns but not articles in such combinations. This raises questions about why functional items (or in our nomenclature frames) are more readily derived from German than both English and Italian. Could this be in some way related to the complexity of German inflection (with definite and indefinite articles marked for case, number, and gender) which contrasts with both English (articles are only divided into definite and indefinite) and Italian (definite and indefinite articles marked for number, and gender)?



That ANPs depend on the more inflected language as a source of determiners becomes evident from other crosslinguistic research. In a case study of a child aged 2;10–6;2, French articles were used with English nouns (one definite and two indefinite) but none the other way round (Swain 1972). In a study of four Spanish and English children aged 2;10–6;2, children combined more readily Spanish articles with English nouns (seven definite and five indefinite) than English articles with Spanish nouns (three tokens) (Lindholm and Padilla 1978). This is reflected in the Spanish and English data from Deuchar and Quay (2000): the one child they studied between 0;11–1;8.24 was recorded using Spanish articles with English nouns (one definite and four indefinite) but did not combine a single English article with a Spanish noun. Dominance cannot account for the mixing patterns observed in these studies: the child discussed by Deuchar and Quay (2000) and the children observed by Lindholm and Padilla (1978), for example, were dominant in English and yet used Spanish articles with their English nouns. Liceras et al. (2008, p. 19) thus argue that children’s reliance on articles from inflected languages is dictated by their need to ‘‘specify the uninterpretable features of articles from [inflected languages]’’. However, this explanation does not address (a) why there is altogether no CS in some language pairs and (b) why different studies of the same language pair report unidirectional (Deuchar and Quay 2000) while others bidirectional switching (Lindholm and Padilla 1978).



We want to approach these cross-linguistic results by referring to language usage, without evoking the child’s recourse to the deeply embedded language representations. It has been previously argued, for example, that CS is facilitated by structural equivalence: if two languages are structurally similar, equivalence is likely to facilitate transitions between one language and the other (Quick et al. 2016). This could explain CS in German and English (Jorschick et al. 2010), Spanish and English (Lindholm and Padilla 1978), German and Italian (Cantone 2007), and French and English (Swain 1972) as all the languages mentioned here use ANPs. Likewise, this can explain lack of switching in Polish and English (Gaskins et al. 2019a) or Russian and German (Quick et al. 2016) as in each pair only one language uses ANPs.



Where the hereto mentioned studies do not support the equivalence accounts, a question should be asked about whether this could be due to the age at which children were studied. Is it possible that children simply do not have equivalent constructions at a certain age even though the two constructions are part of their two formal languages? Observations from the Spanish-English pair, for one, raise some suspicion that there may be some longitudinal change in the use of ANPs: there are no reports of switching English articles with Spanish nouns at the age of 0;11–1;8.24 (Deuchar and Quay 2000) but a few examples of such switches are reported at 2;10–6;2 (Lindholm and Padilla 1978). The role of the child’s own language use in CS becomes even more transparent in the study of Jorschick et al. (2010): in the three children observed there were a few instances of the children combining English articles with German nouns (5%, n = 15; 2%, n = 8; 32%, n = 98 respectively), with the highest numbers recorded in the two children who had more exposure to English than German and who, as a result, had a higher mean utterance length (MLU) in English than in German. This again stresses the need to question the concept of equivalence and to investigate the ANP development longitudinally as a function of increased experience of language use.



The hint that language use plays a role in CS is supported further by the data from our own study of the acquisition of English and Polish: a child recorded between 0;9–2;5 used no combinations of English articles with Polish nouns despite the monolingual English ANPs being one of the most frequently produced combinations (Gaskins et al. 2019a). This observation is mirrored by the data from a Polish boy aged 6;2–7;7 learning English as a second language: not a single case of English articles mixed with Polish nouns is noted in his naturalistic recordings (Krupa-Kwiatkowska 1997). However, data from Ewert (1998) suggest that simultaneous bilinguals aged five do occasionally combine English articles with Polish nouns, suggesting that such switching might emerge with mounting exposure to the child’s two languages. This raises questions whether structural equivalence might not be necessary for such switching to occur as long as the child has used their two languages sufficiently for the constructions to have been segmented in use.



Such segmentation is likely to occur in preschool years, with high variability but also some regularities observed in monolingual children studied across German, French, and English (Abu-Akel et al. 2004; Leroy-Collombel 2010; Szagun et al. 2007). German children start using both indefinite and definite articles before their second birthday, with a sharp increase in article use and misuse shortly after the age of two years and a drop in error rates to below 10% just before their third birthday (Szagun et al. 2007). The third year of life experiences errors such as gender misassignment with nouns which do not conform to regularities, and overgeneralising to the frequent der instead of the less frequent die or das (Szagun et al. 2007) and their erroneous use may continue in the fourth year of life (Bittner 2006). In the acquisition of French, initially children reproduce whole ANPs without any errors, and it is only after their second birthday and once the concrete constructions have been analysed that gender errors begin to occur (e.g., le poule ‘the hen’ instead of la poule), leading gradually to the use of the relevant determiners with the right gender (Leroy-Collombel 2010). In the acquisition of English, children develop ANPs with the indefinite a and the definite the before their second birthday and they continue to omit articles until the age of 36 months when most children supply close to 90% of articles in the required contexts (Abu-Akel et al. 2004). These studies show that while erroneous use of articles may continue beyond the age of three, the third year of life is particularly important to examine due to the shift in the number of errors made when using ANPs.




1.4. Our Research Questions


In the five languages studied here, only English, German, and French use articles (in all cases pre-nominally) while Russian and Polish do not. The three language pairs examined in this study have been chosen because they create a spectrum. In formal terms at least, the German-English pair offers a combination of two factors which could contribute to CS. First, German articles are expected to have high TTRs as German has definite and indefinite articles marked for gender, number, and case which could facilitate their early segmentation and their readiness to combine with a variety of nouns (see Table 1). Second, both German and English have equivalent ANPs (Der Hund ‘the dog’ and The dog) even though English definite and indefinite articles are uninflected. In the Russian-French pair only one of these factors is present. French articles are predicted to have relatively high TTRs: French uses definite and indefinite articles marked for gender and number, but Russian does not use equivalent ANPs (Le chien ‘the dog’ and Sobaka ‘dog’). Lastly, in the Polish-English pair there are still fewer factors which could facilitate CS. English articles are expected to have low TTRs: there are definitive and indefinite articles, but they are uninflected which suggests that they may be structurally and semantically dependent on English nouns (Gaskins et al. 2019a). Also, Polish does not use equivalent ANPs (The dog and Pies ‘dog’).



The first research question we ask is how the bilingual children documented in this study use their ANPs in their third year of life. If structural equivalence is at play, at least in formal terms, we expect CS within German-English but not within French-Russian or English-Polish. This question is designed to highlight what types of switches are possible in different language combinations.



The second research question is whether the differences in the segmentation of frames can explain CS in ANPs, as reported in the results obtained for question 1. If segmentation is at play, we would expect high numbers of mixed ANPs in language pairs with high article type-token ratios. Contrarily, if there are any language pairs with no mixed ANPs, they should be the ones with low article type-token ratios.



The third research question is whether there is any longitudinal correspondence between the use of articles in monolingual and bilingual ANPs. If structural equivalence is at play, CS should only be possible when the child has developed equivalent ANPs in their two languages. If segmentation is at play, any increase in the use of articles in monolingual ANPs should also correspond with an increase in the use of such articles in mixed ANPs.





2. Materials and Methods


2.1. Participants


2.1.1. German-English


Sylvie was born in a mid-sized city in Germany at full-term and was a normally developing child. Throughout the study she remained the only child, she continued to live in Germany and to hear English from her mother and German from her father. Even though her parents interacted in German, as the father did not speak English, in their interactions with Sylvie they adhered to the one-parent-one-language (OPOL) strategy. In the first 18 months of her life, Sylvie stayed at home with her mother who was the only person to address her in English but then she started attending a German kindergarten for 45 hours per week. At the data sampling period (2;4–2;11), Sylvie was dominant in German: her German MLU was 5.36 (2;11) and her English MLU was 3.2 (2;11).




2.1.2. French-Russian


Camille was born in a large city of France at full term and was a normally developing child. The family lived in France and the child heard two languages from her birth on a daily basis: Russian from her mother while French from her father and other French family members (grandparents, aunts, and uncles). The child stayed at home with her mother till the age of 1;0 and then with her French grandmother till the age of 2;4. Camille attended French childcare from 2;4 to 3;0 (20 hours per week). The parents spoke French with each other. They adopted OPOL with the child, but the mother sometimes switched to French. During the recording period (2,1–3;0) Camille was dominant in French: her French MLU was 3.5 (3;0) whilst her Russian MLU was 2 (3;0).




2.1.3. Polish-English


At the data sampling period Sadie was an only child, born in a large city in the UK at full term and developing normally. She heard Polish from the day she was born from her mother only, and sometimes from her visiting maternal grandmother, while English was the language of her daily environment, her father, her peers, and her nursery staff. In this sense, her two languages were delivered to her separately, with minimal evidence of CS in the input (see also Gaskins et al. 2019a). At the age of one, Sadie started to attend an English-speaking nursery three days a week, ten hours a day. She was dominant in English, with her English MLU at 2.35 (2;05.11) and her Polish MLU at 1.0 (2;04.15).



Tessa was Sadie’s younger sister and her language constellation mirrored that of her sister except she also heard English from an older sibling on a daily basis at home. This was not the case with Polish: Tessa was born when Sadie was three-and-a-half years old and when she went through a phase of refusing to speak any Polish. Tessa was also dominant in English, with her English MLU at 3.62 (2;09.15) while her Polish MLU at 1.45 (2;09.15).





2.2. Data


2.2.1. German-English


There are 16 recordings available in Sylvie’s linguistic corpus: two one-hour recordings per month between the ages of 2;04 and 2;11. The recordings were made in the presence of both parents, during mealtimes and playtimes. They were transcribed and coded by a research assistant. There was no evidence of mixed ANPs in parental input.




2.2.2. French-Russian


There are 12 recordings available in Camille’s corpus, totalling 30 min per month (2;1–3). They were made once a month during interactions between the child and her Russian-speaking mother, and sometimes also the child’s French-speaking father or her French-speaking grandmother. The child was recorded during such activities as reading books, talking about picture books, playing Lego, clay modelling and role-play. The interactions were transcribed by the child’s mother, the second author of this article. Only one mixed ANP was recorded in parental input.




2.2.3. Polish-English


There are 30 half-hour video recordings (1;10.16–2;5.11) available in Sadie’s corpus. Data from Sadie’s corpus cover a slightly younger age bracket than those of her peers. However, the decision to include the earliest recordings is justified by the observation that Sadie had developed noun phrases in time for the first recording (Gaskins et al. 2019b). These recordings were made on average every 4–7 days, with either Sadie’s Polish-speaking mother (n = 10), her English-speaking father (n = 10) or sometimes both parents present at the table (n = 10). During the interactions, Sadie was given a meal and she was subsequently involved in looking at books, matching up animal cards and playing Lego. Her data were transcribed and coded by her mother, the first author of this article. As Sadie’s data were available only until 2;5.11, her sister’s data were used in a supporting role to validate the patterns for the language pair and to examine whether they changed closer to the third birthday.



Tessa’s language use was documented through 10 monthly half-hour interactions recorded on video under conditions comparable to those of her sister (2;00.01–2;09.15). These are the only recordings available for the child and they all feature interactions in Polish with Tessa’s Polish-speaking mother who also transcribed and coded all language use. No mixed ANPs were recorded in Sadie or Tessa’s input.





2.3. Summary of Differences


Although the four children observed in this study are comparable in terms of their age of exposure to both languages, the language policy followed at home, the place of recording, and their dominance in the community language, admittedly their data do capture slightly different developmental stages and are made at different intervals (Table 2). Differences are also evident in the type and number of speakers present with the children in the process of recording: Sylvie was always recorded when addressed in both of her languages, Camille and Sadie were sometimes recorded in monolingual and sometimes in bilingual contexts while Tessa’s speech was only ever captured on video when she was addressed in Polish. Last but not least, children’s proficiency in each of their two languages differed considerably, with Tessa displaying the largest gap in the proficiency between her stronger and weaker language (3.62 vs. 1.45), as measured by her MLUs, followed by Sylvie (5.36 and 3.2), Camille (3.5 vs. 2) and then Sadie (2.35 vs. 1).



Admittedly, the children’s CS rates may have been influenced (a) by the number of languages each child heard during the recordings, (b) by the differences in the proficiency between each child’s two languages, and (c) by the different activities children did while being recorded; therefore, these factors need to be considered in the discussion. While it is important to compare initially the CS rates in all children studied, the main aim of this study is to examine the qualitative aspects of CS in these children which, in turn, backgrounds the initial focus on its quantitative aspects. Meanwhile, it is also important to remind the reader that this study is based only on four children across three language pairs and therefore any similarities and differences between the datasets need to be interpreted with caution.




2.4. Data Analysis


To address question one about how the four children used ANPs in the three language pairs, we isolated all monolingual and bilingual ANPs from the child speech.



To address question two about the extent to which frame segmentation facilitates the children’s CS, construction productivity was calculated on the basis of the monolingual usage of these constructions. As the datasets differed in terms of size, in our calculations, we used standardised type-token ratios (STTRs) (Scott 2004; Malvern and Richards 2002): we divided all ANPs into sets of 100, calculated the TTR for the frames in each set and took the mean value of the TTRs; the last set, which was shorter than the standard-size sets, was excluded from analysis. We obtained three sets from Sylvie’s data, but only one for Camille and Sadie. Tessa’s ANPs were excluded from analysis due to small numbers (n = 40). However, it is important to note that Tessa used articles a and the throughout the data recording period, and started using an at 2;3, which suggests that the productivity of her frames was similar to that of Sadie’s.



To address question three, the children’s ANPs were examined longitudinally, with intervals determined by the data sampling points. Mixed ANPs were isolated from monolingual ANPs and illustrated in separate bar charts. This was to examine the age at which articles emerged in monolingual use, the age at which they started to be used more frequently in monolingual constructions and to determine whether either of these corresponded with the onset of CS within these combinations.





3. Results


3.1. The Use of ANPs in the Three Language Pairs


The first step of analysis isolated all ANPs from the child speech (Table 3). The data show that there were mixed ANPs in the speech of the children acquiring German and English, and French and Russian but not in those acquiring English and Polish.




3.2. The Segmentation of ANPs in Child Speech


The second step of analysis focused on establishing productivity of constructions to explain their openness to CS (Table 4). Our data show that across the four children studied, the most productive ANPs were found in the German-English data. In fact, throughout the data sampling period the numbers of German articles used were high (with 8 being the lowest and 10 the highest count of article types per each ANP segment). The second most productive frame was recorded in the acquisition of French and Russian. It was calculated out of all the target articles used, excluding the proto determiners i and a, whose use compared respectively though not systematically with the definite le/la and the indefinite un/une (Bailleul 2017). Lastly, the productivity of frames in Sadie’s ANPs was the lowest in the whole group.




3.3. The Longitudinal Change in the Use of ANPs


The third step of analysis focused on examining the longitudinal change in the children’s use of ANPs. Our results show that in the bilingual acquisition of German and English the use of all German articles in monolingual German constructions was established from the beginning of, and throughout, the data sampling period in that the child used German articles in every single recording (see Figure 1B). This may explain their use in mixed constructions with English nouns (Figure 1A). On the other hand, the use of English articles was not established as in some recordings it was completely absent from monolingual English speech (see Figure 1C) and their frequency increased only in the last three months of the study, which coincides with the onset of their use in mixed utterances (Figure 1A).



Our results for the bilingual acquisition of French and Russian are presented in Figure 2. Figure 2A shows that the overall use of French ANPs was lower before than after the age of 2;7, when it suddenly increased in frequency. Furthermore, Figure 2B shows that proto-determiners were only used up to the age of 2;7 when they fell out of use.



How does the use of French articles in monolingual speech correspond with their use in mixed combinations? There were several examples of Russian nouns combined with French proto-determiners (Figure 3A), a usage pattern which corresponds (a) with the mere presence of proto-determiners in monolingual French ANPs (Figure 2B) and (b) with the infrequent use of target-like articles until the age of 2;7 (Figure 2A).



The mixed ANPs feature three combinations with the syllable i (e.g., là i kamouchek (2;2) ‘there (a) stone’) and three combinations with the syllable a (e.g., a koukla (2;5) ‘(a) doll’). By comparison, there were 24 tokens of monolingual ANPs with proto-determiners (e.g., i fleure (2;1) ‘a flower’ and sur a chaise? (2;5) ‘on (the) chair?’). Thus, here CS occurred in phrases which the child produced en route to more target-like constructions.



Age 2;7 saw a significant change in the use of ANPs: articles started being used more frequently and proto-determiners were filtered out of use, both from mono- and bilingual ANPs. There were also two instances of indefinite French articles mixed with Russian nouns such as un sova ‘an owl’ (2;5) and une krabik ‘a crab’ (3;0) (Figure 3B). This shows that, contrary to equivalence accounts, such combinations are possible in the acquisition of French and Russian, albeit rare.





4. Discussion


This study examined CS within the ANPs in four two- to three-year-old children exposed to German-English, French-Russian and Polish-English. To address question one about how ANPs are used between the ages of two and three, we isolated all bilingual ANPs from the children’s speech. This allowed us to show that there is CS within this construction in the acquisition of German and English, and French and Russian but not in the acquisition of English and Polish, at least in the two children we studied and at least up to their third birthday. The patterns observed in the German-English and English- Polish pairs support the equivalence accounts (Quick et al. 2016): there is structural equivalence in the former, which can explain CS, but no equivalence in the latter, which can also explain the absence of CS. However, our findings from the French-Russian pair suggest that equivalence alone cannot fully explain why CS occurs because Camille did use mixed ANPs both with proto-determiners and with French indefinite articles.



To address question two and to determine whether the segmentation of constructions may explain CS in ANPs, we examined productivity of the constructional frames. Our findings show that the frames in the acquisition of German and English ANPs were the most segmented of all language pairs (0.09), and this was for at least two reasons. First, German articles are inflected and, compared to the other languages examined in this study, in Sylvie’s speech a range of articles emerged early on, meaning that throughout the data sampling period the numbers of German articles used were high. Second, English articles were being acquired alongside their German counterparts which boosted the numbers of article types used. The second highest TTR was that recorded in French and Russian (0.07), while the lowest that recorded in English and Polish (0.03). This partly supports the findings from Gaskins et al. (2019a) that frame productivity plays a role in child CS: switching in the data from German and English, and French and Russian can be linked to the productivity in Sylvie’s and Camille’s ANP frames. Also, the lack of CS within the ANP in the data from English and Polish can be explained by the fact that only three articles were used as Sadie’s monolingual ANP frames. However, the difference in STTRs between German-English (0.09) and French-Russian (0.07) is perhaps not sufficient to warrant a correspondence between the extent of construction segmentation and the differences in CS rates—a difference apparent even if the difference in recording length is taken into account. It thus seems more reasonable to assume that the segmentation effect adds to the equivalence effect: that frequently mixed ANPs in English-German are a function of both factors and that lower mixing rates in the French-Russian ANPs are the result of just one factor.



Referring back to the UB theory can help us to explain these cross-linguistic differences. According to earlier CS research, mixed ANPs can arise via the frame in one language hosting a noun in the other (Gaskins et al. 2019b). In bilingual acquisition, this shows at most two possible routes to creating mixed ANPs. In the case of English and German, for example, there is structural equivalence in the use of ANPs and therefore, both routes are possible: a German frame can be combined with an English noun (e.g., Der dog) or an English article can be combined with a German noun (e.g., The Hund). In the process of bilingual acquisition of these two languages, a child develops progressively more abstract schemas (e.g., German article + German noun → German article X, English article + English noun → English article X); as they become abstract, they also eventually become completely segmented in use and thus open to hosting items from either language, leading to frequent CS. Thus, in the case of German and English, CS appears to be facilitated by both structural equivalence and frame segmentation. In the process of bilingual acquisition of French and Russian, this is however not the case. The child can only develop an abstract schema in French (e.g., French article + French noun → French article X) but not in Russian, as Russian does not use articles. Therefore, CS can only occur via one route—when Russian nouns are hosted is the slots of French ANPs, which presumably becomes possible only when the French frame becomes segmented in use. Thus, here the presence of one factor—segmentation—but the absence of equivalence may explain the near absence of CS within French-Russian ANPs, compared to their German-English counterparts. Meanwhile, as Polish language does not use articles, such abstract schema cannot arise in Polish and there is only one potential route to creating mixed English-Polish ANPs—through an English schema hosting Polish nouns. At the age of three, however, the English ANPs do not appear to be segmented enough to facilitate such CS and it only becomes possible later in acquisition, although it is rare (Ewert 1998). Therefore, the absence of mixing in these children acquiring Polish-English could be linked to the absence of both factors: equivalence and segmentation.



Our study also shows that English articles enter in combination with German but not with Polish nouns. Does this mean that the frame within ANPs becomes segmented when English is acquired in conjunction with German but not in conjunction with Polish? We speculate that frame segmentation may be delayed in cases where there is no structural equivalence between the two languages because there is no reinforcement in the segmentation of the ANP in one language by that of an equivalent ANP in the other. In bilingual speakers, one language is never completely inhibited while the other is in use which allows children to make constant comparisons between their two languages (Grosjean 2008). In the case of ANPs, Sylvie’s knowledge of German articles is likely to reinforce her understanding of what English articles are used for and this, in turn, will facilitate the segmentation of English articles in speech. On the other hand, Sadie and Tessa’s segmentation of English articles relies solely on the use of English articles, without an option of making comparisons with Polish language.



The segmentation of the constructional frames is likely to be additionally facilitated in German by what we refer to as phonological weight. Articles which are perceptually salient, as is the case with German but not so much with English articles, are likely to stand out more in the context and to be more easily distinguishable from each other. As a start, the most basic German articles contain rhotic /r/ in der and sibilant /s/ in das which are likely to add to their phonological weight in the context. By contrast, English articles are hardly ever stressed and therefore they are not fully articulated: the indefinite article is most commonly realised as a short unstressed /Ə/ and the definite article as a short unstressed /ƟƏ/, meaning that they may not be clearly heard. This lack of phonological weight is likely to take away from the child’s awareness that an English article is a separate word which can be combined creatively with others in spontaneous use. Segmentation may also be facilitated by a series of other factors whose examination fell outside the scope of this study due to its narrow focus on the ANPs. Among them are the use of other noun phrases and any potential similarities observed with those.



To address question three about any correspondence between the longitudinal development of ANPs in monolingual speech and the CS patterns, we examined the speech of the two children who used mixed ANPs, one child acquiring German and English and one acquiring French and Russian. Our results provide further evidence that CS can be explained by the segmentation of frames in use. In the acquisition of German and English, the numbers of mixed ANPs can be linked with their use in monolingual speech: (a) the regular use of German articles already at the age of 2;4 explains their readiness to combine with both German and English nouns while (b) the infrequent use of English articles up to the age of 2;8 explains the fact that they do not combine with German nouns. In fact, it is only when English articles start being used more frequently at the age of 2;9 that they start to enter in combination with German nouns. Our observation of a reliance on inflected German articles in mixed ANPs mirrors the results from previous research (Jorschick et al. 2010) but it additionally suggests the reason behind this asymmetry in switching. We argue that the preference for using articles from inflected languages in combination with nouns from uninflected languages may not necessarily be motivated by what Liceras et al. (2008, p. 19) call the need to “specify the uninterpretable features of [inflected languages]”. Instead, we believe it can be explained by the enhanced segmentation of the constructional frames in the inflected language through children’s early experience of multiple article use. Such segmentation could certainly explain the asymmetry between German and Italian (Cantone 2007), French and English (Swain 1972) and Spanish and English (Lindholm and Padilla 1978; Liceras et al. 2008). In each case mentioned here the former language offers higher numbers of article types than the latter, meaning that frames in the former are more likely to be segmented early in acquisition and ready to combine with nouns from the latter, leading to the reported asymmetry in CS.



Such segmentation could also explain why different studies in acquisition of Spanish and English report unidirectional while others bidirectional switching. Deuchar and Quay (2000), for example, report reliance on Spanish determiners with English nouns between the ages of 0;11–1;8.24, a pattern reflected by our early data from Sylvie’s productions in English and German. Meanwhile, Lindholm and Padilla (1978) show bidirectional CS in Spanish and English between the ages of 2;10–6;2, reflected by Sylvie’s productions from the age of 2;9 onwards. If we take segmentation to be responsible for the shift in English-German CS, it might also be able to explain the data from Spanish-English.



Our results from the acquisition of French and Russian do not however correspond with those from the German and English pair. The infrequent use of French articles up to the age 2;7, intertwined with the use of proto-determiners, may explain the readiness of French proto-determiners to combine with Russian nouns. It is possible that the use of French articles in combination with Russian nouns reflects the child’s lack of awareness of how articles are used, and that it marks a phase when the child is trying to figure out the rules for article usage. This interpretation of our data would correspond with what is known about the acquisition of French ANPs: that article misassignment only starts to occur after concrete constructions have been analysed and thus it marks a phase when children start to figure out combinatorial rules (Leroy-Collombel 2010).



Overall, the data from the acquisition of French and Russian call into question the need for children to use articles from inflected languages to specify uninterpretable features in uninflected languages (Liceras et al. 2008). If that view was correct, there would be no reason for a change in the CS rates. However, in Camille’s case, there is a drop in the CS of French proto-determiners with Russian nouns, suggesting a developmental factor is at play. The view promoted by Liceras et al. (2008) is also challenged by the lack of CS in both Sadie’s and Tessa’s ANPs as in our data no English articles were used with Polish nouns. Ideally, the results from our study should be compared with other longitudinal studies in French and Russian CS. However, this is not possible as, to the best of our knowledge, such studies do not exist. Absent from the research literature are also studies of child CS in French and other Slavic languages which could potentially contribute to the debate. The only data which can add to our discussion come from the experimental study of children aged 3;6-5;6 who spoke German and Russian (Quick et al. 2016). Like French, German uses articles, while Russian does not, thus creating a pair without structural equivalence. The researchers did not capture any CS within the German-Russian ANPs but this may have been due to the fact that the experiment was less likely to capture the single instances of CS which were recorded in our naturalistic French-Russian corpus. It may have also been due to the fact that the children’s speech was sampled only at one point in time or that it was sampled after the age of three when children gradually stop making errors in their use of articles. Therefore, an in-depth explanation of our findings from the acquisition of French and Russian is missing here and this remains a limitation of our study.



Overall, however, the UB approach seems a better fit for our data than the formalist models. First, language dominance, at least measured as dominance of one whole language over the other, would not be able to account for all the CS recorded in our study (Bernardini and Schlyter 2004; Myers-Scotton and Jake 2001; Petersen 1988). If the dominance accounts were accurate, the children discussed in this study who were dominant in German, French, and English respectively should have been able to use German, French and English articles with English, Russian and Polish nouns. But this kind of CS is only evident in the first two pairs. In particular, Tessa should have had the most mixed ANPs as there is the greatest gap in her proficiency in English and in Polish, but this was not the case. Similarly, dominance can explain Sylvie’s mixing of German articles with English nouns but not vice versa. Dominance also does not seem sufficient in explaining why Camille mixed her proto-articles from French into Russian but her target-like French articles did not readily combine with her Russian nouns. Clearly, the latter observation needs to be explained when examined through the lens of a more dynamic framework. Second, our data call into question the need for recording CS in highly controlled sociolinguistic contexts. Sadie’s speech was examined in three different scenarios, but her English articles did not combine with Polish nouns either in bilingual contexts, which could have encouraged language interaction, or when she was addressed in English, which could have triggered the transfer of an English article into constructions with Polish nouns. Likewise, Tessa was recorded when addressed in her weaker language, that which typically encourages the most CS, and yet no interaction was recorded within her ANPs. This tells us that CS cannot be down to the context of interaction, but it must have something to do with the two languages spoken by the girls, and we argue that the segmentation of equivalent constructions in both languages offers an important lens for studying the interaction between their developing structures.



Meanwhile, we would like to stress that the theoretical potential of the empirical data presented in this paper should not be overstated given the fact that only one child per language pair was studied, and that there are quite some differences between the children and the way their data was collected. The small number of children studied remains the main limitation of this study, and one which should be addressed through further research. Future studies comparing children across language pairs should control for a wide array of confounding factors which may affect the numbers of mixed utterances produced. Our study did control for some of such factors but there are many others which have made it difficult to tease apart development and cross-linguistic differences. For example, while all children were recorded at home, during mealtimes and playtimes, it is possible that the type of activities they did while being recorded affected the amount of their language interaction. Also, if Sadie had been recorded until the age of three, like Sylvie and Camille, we might have captured some mixed ANPs in her speech. It is also likely that if Camille had been recorded more frequently, her recordings would have captured more instances of mixed ANPs.



On one last note, we would like to stress that this study does not compare CS between three languages pairs, but merely between four individual children exposed to these language pairs, who did not hear CS in their input. Such an approach allows us to limit our findings to particular individuals while allowing for the possibility that they do not hold for other children exposed to the same language pairs. We acknowledge that CS is induced by many factors alongside equivalence and segmentation, and that all these factors interact differently for each and every single child observed. For one, we envisage that some preschool children exposed to Polish and English may use mixed ANPs if these are heard in their input and offer them some ready-made bilingual chunks for mere recycling. This is one other avenue to explore in research on CS in Polish-English pre-schoolers.




5. Conclusions


Our analysis of the bilingual conversational data of children acquiring German and English, French, and Russian as well as English and Polish shows cross-linguistic variation in the employment of mixed ANPs, at least in the children studied and at least up to the age of three. We demonstrated that the differences in the individual patterns of usage are shaped by (a) the frequency-driven segmentation of frames in the monolingual constructions and (b) the use of equivalent constructions in both of the child’s languages. We also acknowledged a range of additional factors which may have affected our results. Our discussion of other studies of CS within the ANP allowed us to place our findings in the context of other studies on mixing within the noun phrase, and to formulate a UB explanation for the patterns observed cross-linguistically.
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Figure 1. Frequency of use of ANPs in German-English, according to age. 
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Figure 2. Frequency of use of ANPs in French-Russian, according to age. 
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Figure 3. Frequency of use of mixed ANPs in French-Russian, according to age. 
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Table 1. Language pairs discussed in this study.
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German-English

	
French-Russian

	
Polish-English






	
equivalence

	
German uses articles:

	
French uses articles:

	
English uses articles




	
indefinite: ein, eine, einen, einem, einer, eines

	
indefinite: un, une

	
indefinite: a, an




	
definite: der, die, das, die, den, dem, des

	
definite: le, la, les,

	
definite: the




	
English uses articles:

	
Russian uses none

	
Polish uses none




	
indefinite: a, an

	

	




	
definite: the

	

	




	
inflection

	
German articles are inflected for gender, number, and case

	
French articles are inflected for gender and number

	
English articles are uninflected




	
English articles are uninflected
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Table 2. The summary of differences between the datasets.
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	Total Recording Length
	Total Monolingual and Bilingual ANPs





	Sylvie
	22 h
	371



	Camille
	6 h
	193



	Sadie
	15 h
	127



	Tessa
	5 h
	40
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Table 3. The total numbers of ANPs in child naturalistic speech.
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	Sylvie
	mixed
	70 (19%)
	German
	236
	English
	65



	Camille
	mixed
	8 (4%)
	French
	185
	Russian
	0



	Sadie
	mixed
	0
	English
	127
	Polish
	0



	Tessa
	mixed
	0
	English
	40
	Polish
	0
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Table 4. The productivity of frames across the ANPs produced by the children.
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	German-English
	French-Russian
	English-Polish





	STTR
	0.09
	0.07
	0.03
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