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The present study seeks to expand the current focus on acquisition situations in linguistic relativity research by exploring the effects of nativisation (the process by which a L2 is acquired as a L1) on language-specific cognitive behaviour. Categorisation preferences of goal-oriented motion events were investigated in South African speakers who learnt English as a L1 from caregivers who spoke English as a L2 and Afrikaans as a L1. The aim of the study was to establish whether the categorisation patterns found in the nativised English variety (1) resemble patterns of L2 speakers of English with Afrikaans as a L1, (2) resemble patterns of L1 English speakers of a non-nativised English variety, (3) do not pattern with either of the above, but instead exhibit a distinct behaviour. It was found that simultaneous, functional bilinguals (Afrikaans and nativised English) patterned with L1 Afrikaans speakers, but the extent to which they did so was modulated by their frequency of use of Afrikaans. Functionally monolingual speakers of nativised English, on the other hand, patterned with L1 speakers of British English. This suggests that bilingualism, rather than nativisation, was a reliable predictor of event categorisation preferences.

Along with the Whorfian renaissance in the 1990s, there has been an increase in research on language and thought from a developmental perspective. A number of studies examining the effects of first (L1) or second (L2) language acquisition on cognitive behaviour have documented that as a speaker’s experience with a given language increases (through proficiency and use), the speaker’s behaviour becomes progressively more language-specific (e.g., Athanasopoulos 2006; Athanasopoulos 2007; Athanasopoulos 2009; Bylund and Athanasopoulos 2014a; Boroditsky 2001; Bowerman and Levinson 2001; Choi et al. 1999; Göksun et al. 2011; Kurinski and Sera 2011; Lucy and Gaskins 2003). Even though current evidence on such language-specific development stems from a variety of languages (African, American, Asian, and European) and perceptual domains (e.g., time, motion, number, gender, and colour), the specific acquisitional situations studied so far share certain characteristics (for an exception, see Bylund and Athanasopoulos 2014a). Three typical situations may be discerned: 
1. L1 development in a L1 context. In this case, an individual acquires a L1 that is also the L1 of the primary caregivers and the society in large. An example of this would be the acquisition of German as a L1 in Germany. 
2. L2 development in a L2 context. Here, an individual learns a L2 in a context where that L2 is the L1 of the majority. An example would be the learning of English by a L1 German speaker in England.

3. L2 development in a L1 context. Here, an individual learns an additional language as a foreign language in his/her L1 context, for instance, the learning of English by a L1 German speaker in Germany.
In situations 1 and 2, the developing languages (L1 and L2, respectively) are the L1 of the majority, whereas in situation 3, the developing language (L2) is the L1 of a minority. There are, however, other kinds of acquisition situations hitherto not examined within a Whorfian framework where different relationships apply, for instance:
4. The acquisition of a L2 as a L1. Here, the developing L1 is the L2 of the primary caregivers and the society in large. In the context of the current study, an example would be the acquisition of English as a L1 from a caregiver who is a L2 English speaker.
Situation 4 may be referred to as ‘nativisation’, which is the process by which a L2 becomes a L1. The phenomenon of nativisation has been subject to extensive scholarly research and debate in the fields of Creolistics and World Englishes (e.g., Arends, Muysken, and Smith 1995; Bickerton 1981; Bickerton 1984; Kirkpatrick 2007; Mesthrie and Bhatt 2008; McWhorter 2013; Schneider and Kortmann 2004), but has hitherto remained unexplored in the study of language and thought.
In view of recent calls for larger diversity in participant populations and contexts within the cognitive sciences (e.g., Henrich, Heine, and Norenzayan 2010; Levinson 2012), the present study seeks to expand the current focus on acquisition situations in linguistic relativity research. To do so, we will explore the effects of nativisation on language-specific cognitive behaviour. The specific behaviour under investigation is motion event categorisation in South African speakers who learnt English as a L1 from caregivers who spoke English as a L2 and Afrikaans as a L1. 

We will use the following nomenclature: ‘nativisation’ is defined as the process by which a L2 becomes a L1. The terms ‘L1’ and ‘L2’ will, in keeping with common practice within applied linguistics and psycholinguistics, be used to denote acquisitional order (these terms do, in other words, not relate to language dominance).
Background

Multilingualism and language shift in South Africa
With its 11 official languages, South Africa is in legislative terms one of the most multilingual countries in the world. According to its current constitution, South African provincial governments must provide service in at least two of the 11 official languages. Demographically, the languages belonging to the Bantu phylum have the largest number of speakers (around 75 % of the population, Census 2011), with isiZulu and isiXhosa being the most widely spoken ones. In addition to the Bantu languages, there are two official Germanic languages in South Africa: Afrikaans and English, spoken as a first language by 13.5 % and 9.6 % of the population, respectively (Census 2011). Even though English is spoken as a first language by less than a tenth of all South Africans, it is a most common second language and often used as a lingua franca.
 During the past decades the number of first language English speakers has increased, often at the expense of other languages (for a critical discussion and analysis of census data, see Deumert 2010). This development, which is found especially in Coloured and Black communities
, has been characterised by several researchers as an ongoing language shift to English (e.g., Anthonissen 2009; de Kadt 2005; de Klerk 2000; Kamwangamalu 2003; Myers-Scotton 2007). A common driving force behind these language choices is the perception of English as a vehicle to economic empowerment and social mobility. 

The research context of the current study is the Western Cape, where the official provincial languages are Afrikaans (49.7 % of the provincial population), isiXhosa (24.3 %), and English (20.2 %). Studies on language practices in (certain) Coloured communities of the Western Cape have documented widespread practices of code-switching and code-mixing of English and Afrikaans, as well as a tendency to shift from Afrikaans to English across generations (Anthonissen 2009; Dyers 2008; Thutloa and Huddlestone 2012). The shift towards English is often characterised as a process of nativisation, whereby the L1 Afrikaans-speaking parents or primary caregivers use L2 English in their communication with the child, with the result that he/she acquires this L2 English variety as a L1. The L2 English that constitutes the child’s L1 input in this situation may vary in terms of Afrikaans influence and adherence to ‘standard’ English (Wood 1987, in Malan 1996). The Afrikaans influence, which occurs at the levels of phonology, syntax, and lexis, then comes to form part of the child’s L1 English. The extent to which such non-standard features become permanent in the repertoires of this group of speakers may, however, vary, depending on the extent to which the child goes through English-medium education (as well as the specific characteristics of such education) (McCormick 2002).
Goal-oriented motion in language and thought

One of the domains that have attracted attention in recent research on language and thought is that of motion. The domain of motion is suitable for the study of linguistic relativity in at least two regards. First, motion events are a central part of human everyday life, as we often transport ourselves from one location to another during the course of the day, and we very frequently observe motion in the ambient environment, in both real life situations as well as in the media and so on. Second, languages across the world exhibit robust differences in the lexical and grammatical devices they use to encode motion, which is visible, for instance, in motion verb repertoires. A vast number of studies have shown that speakers of different languages not only differ in how they talk and gesture about motion events (Berman and Slobin 1994; Bohnemeyer et al. 2007; Hendriks, Hickmann, and Lindner 2010; Gullberg, Hendriks, and Hickmann 2008; Malt et al. 2008; Strömqvist and Verhoeven 2004), but also in how they pay attention to, learn, and memorise motion components (Filipović 2011; Gennari et al. 2002; Kersten et al. 2010; Papafragou and Selimis 2010).

In the current paper, we focus on a particular type of motion, so-called ‘goal-oriented motion events’. Imagine a scene where a pair of twins are walking along a road, at the end of which there is a gate. The scene ends, however, before they reach the gate. An observer who is asked to describe the scene could construe it in (at least) two different ways (Bylund and Jarvis 2011): 1) A maximal viewing frame could be adopted, in which the motion event in its entirety, including its endpoint, is construed, leading to the following description two twins walking to a gate. 2) An immediate frame could be applied, whereby the event is zoomed-in on and the motion endpoint is excluded. In this viewing frame, the scene would be described simply as two twins walking. What would influence the observer in his/her choice of viewing frame? Studies on speech production have shown that speakers of Afrikaans, Dutch, German, and Swedish have a greater predilection for construing goal-oriented motion according to maximal viewing frames (i.e., endpoints included), whereas speakers of English, Modern Standard Arabic, Russian, and Spanish, are more prone to adopt immediate viewing frames (endpoints excluded) (Athanasopoulos and Bylund 2013; Bylund 2008; Bylund, Athanasopoulos, and Oostendorp 2013; Carroll and von Stutterheim 2006; Flecken 2011; Flecken, von Stutterheim, and Carroll 2014; von Stutterheim and Nüse 2003; von Stutterheim et al. 2012). These clusters correspond to the presence or absence of grammaticised aspect, such that those languages where it is preferred to mention motion endpoints lack imperfective aspect (or any of its subcategories), whereas this grammatical category is present in those languages where endpoints are typically omitted. The reason why speakers of aspect languages are more oriented towards immediate viewing frames of ongoing motion is because they have at their disposal an obligatory, grammatical marker that encodes immediate temporal viewing frames. Such a highly salient grammatical marker provides a strong statistical cue to preferentially encode immediate viewing frames when construing motion, despite the fact that it is not ungrammatical to encode endpoints (maximal viewing frame) when using obligatory grammatical aspect (Athanasopoulos et al., 2015).
The way in which a given motion event is construed may have immediate consequences for the way in which it is categorised. The process of categorisation, which is a fundamental component of human cognition, is commonly considered to operate on the basis of similarity, such that two stimuli that are perceived as similar are likely to be classified as members of the same category (Nosofsky 1986). The question then is if speakers of different languages construe goal-oriented motion differently, do they also categorise such motion in language-specific ways? Using a triads-matching task, Athanasopoulos and Bylund (2013) set out to investigate this question in a study on speakers of English (aspect language) and speakers of Swedish (non-aspect language). The experimental setup was such that participants watched triads of video clips showing motion events with different degrees of goal orientation. The target scene showed motion towards a goal (intermediate degree of goal orientation), whereas the two alternates showed either motion with arrival at a goal (high degree of goal orientation) or motion without an obvious endpoint (low degree of goal orientation). The triads-matching task was carried out in three different experimental conditions: (1) Online condition, here the clips in each triad were played simultaneously in a loop until the participant had made his/her judgment; (2) Memory condition, here the clips played one after another and the participant provided his/her judgment after having watched the last clip in each triad; (3) Verbal interference condition, this was similar to the memory condition with the addition that the participant had to repeat a string of digits while watching each triad. The results showed that in the memory condition speakers of Swedish paired the target clip with the high degree alternate to a significantly higher extent than English speakers. The other conditions yielded no between-group differences. 
In view of this finding, Athanasopoulos and Bylund (2013) argued that the crosslinguistic differences in the memory condition arise as a result of the verbal mediation of working memory (Baddeley 2010). These results thus suggest that the effects of grammatical aspect on motion event categorisation primarily arise in situations where the speaker has to commit facts to memory and is able to rely on language to do so. Such a situation is the sequential presentation of stimuli in (2) above, where participants had to retain clips they had just watched in memory in order to make a categorical decision later. In (1), no encoding in memory was necessary since the presentation and subsequent similarity judgement were simultaneous, and in (3), the ability to memorise clips by linguistic means was disrupted by the concurrent verbal interference. The finding that speakers of non-aspect languages are prone to rely on motion endpoints in memory-based triads-matching tasks has been replicated in follow-up studies on Afrikaans (Bylund, Athanasopoulos, and Oostendorp 2013), German (Athanasopoulos et al. 2015), and isiXhosa (Bylund and Athanasopoulos 2014a).
A pertinent question in this context relates to the stability of language-specific patterns of motion event construal and categorisation. That is, will a speaker of, for instance, a non-aspect language who learns an aspect language (1) attain the construal and categorisation patterns of the target language, and (2) still construe and categorise motion in the L1 along the same parameters as monolingual speakers of that language? Studies on these topics have demonstrated that even at advanced proficiency levels, the L2 construal patterns of adult L2 learners are to some extent similar to the L1 (Carroll and von Stutterheim 2006; Donoso and Bylund 2015; Schmiedtová 2013; von Stutterheim 2003) and the L1 patterns of endpoint construal seem fairly resistant to restructuring (Bylund 2009). The degree to which the L1 and L2 construal patterns are restructured may, however, ultimately depend on age of L2 acquisition and L2 proficiency (Bylund and Jarvis 2011). Similarly, evidence on categorisation patterns in L2 speakers, as measured through the triads-matching paradigm described above, suggests restructuring is modulated by factors such as age of acquisition, proficiency, and frequency of language use (Athanasopoulos et al. 2015; Bylund and Athanasopoulos 2014a; Bylund and Athanasopoulos 2015; Bylund, Athanasopoulos, and Oostendorp 2013).
Aims of the current study
The main aim of the present study is to investigate language-specific patterns of motion event categorisation in the context of nativisation. Previous research on nativisation from a structural perspective has largely concerned issues regarding substrate influence and creativity, for example, the extent to which the nativised variety exhibits features that can be traced back to the L1 of the speakers who provided the input, and the extent to which the nativised variety exhibits novel features that cannot be traced back to the substrate languages (for recent discussions, see Kouwenberg and Singler 2009).
In the present study, we address and redress these questions in accordance with the particulars of the current research context. The languages we focus on are Afrikaans, a non-aspect language with a documented preference for motion endpoints (Bylund, Athanasopoulos, and Oostendorp 2013), and English, an aspect language with documented endpoint predilection (Athanasopoulos and Bylund 2013; von Stutterheim et al. 2012). Reflecting the patterns of language shift among certain communities in the Western Cape, English was the language undergoing nativisation and Afrikaans was the L1 of the speakers providing the L2 English input.

Specifically, we investigate whether the categorisation patterns found in the nativised English variety (1) resemble patterns of L2 speakers of English with Afrikaans as a L1, (2) resemble patterns of L1 English speakers of a non-nativised English variety, (3) do not pattern with either of the above, but instead exhibit a distinct behaviour. Moreover, given the multilingual society in which the study participants grew up, we take into consideration how different experiences with English and Afrikaans may have influenced categorisation patterns. 
Method

Participants

A total of 78 individuals took part in the study. These participants, who were university students in their mid-twenties, were distributed across four different groups. Two of these groups comprised speakers of nativised English. The first group (n = 22) consisted of simultaneously bilingual speakers of Afrikaans and English born in the Western Cape. These participants had learnt both their L1s from L1 Afrikaans – L2 English caregivers. Using a scale where 1 is ‘rudimentary’ and 5 ‘excellent’, these participants rated their proficiency in Afrikaans as 3.05 (SD .72) and English as 4.64 (SD .49). As indicated on a scale where 1 is ‘only English’ and 5 ‘only Afrikaans’, they used English more often than Afrikaans, 2.50 (SD .96). All of the participants in this group had attended schools where English was the main medium of instruction, and were attending an English-medium university in the Western Cape at the time of testing. This group will be labelled ‘functionally bilingual speakers of nativised English’, or for ease of reference ‘functional bilinguals’.
The second group (n = 20) comprised speakers of L1 English who had learnt this language from L1 Afrikaans – L2 English caregivers. Unlike the functional bilingual group, the participants in this group had not acquired Afrikaans in the home, as their families had decided not to use this language with them. The participants had, however, inevitably overheard Afrikaans in the home, as this was a language spoken between other family members. As a result, they had receptive but limited productive skills in Afrikaans. On average, the participants in this group rated their Afrikaans at 1.70 (SD .73) and their English at 4.7 (SD .44). As expected, this group used English almost exclusively, 1.4 (SD .45). Similar to the first group, all of the participants in this group had attended schools where English was the main medium of instruction. At the time of testing, they were students at an English-medium university in the Western Cape. This group will be labelled ‘functionally monolingual speakers of nativised English’, or for ease of reference ‘functional monolinguals’.
The two nativised English groups differed significantly in their self-reported Afrikaans proficiency (t [40] = 5.99, p < .001) (the functional bilinguals being more proficient) as well as in their use of English and Afrikaans (t [40] = 4.39, p < .001) (the functional bilinguals using Afrikaans more often). They did not, however, differ in their English proficiency (p > .1). No formal assessments of the participants’ English were carried out, but informal observations during the test sessions confirmed the presence of phonological features typical to this English variety (Finn 2004). The nativised English participants were selected from a participant pool on the basis of their self-reported linguistic backgrounds. Only participants who could be straightforwardly categorised as either functional bilinguals or functional monolinguals were selected for participation.
The remaining two groups were engaged for comparison purposes. The first of these comprised L2 speakers of English with Afrikaans as a L1 (n = 19). Similar to the nativised English groups above, these participants were students at an English-medium university in the Western Cape. The L1 Afrikaans participants had learnt English as a L2 at the playground or at school (on average at 7.0 years of age, SD 3.3) and rated their proficiency as 3.55 (SD .89). The second comparison group was functionally monolingual L1 English speakers (n = 17) who grew up in L1 English-speaking homes in England. These participants were students at a university in north-west England and had no active knowledge of a L2. For ease of reference, these two groups will be labelled ‘L2 English’ and ‘L1 English’, respectively.
Materials

A total of 19 triads were created using the video clips from the stimulus pool of the research group of Christiane von Stutterheim at Heidelberg University. Each triad consisted of a target and two alternates. The target depicted a motion event with an intermediate degree of goal orientation in which there was a visible, possible – but not reached – endpoint (e.g., two people walking towards a building). One type of alternate, the so-called [– endpoint], showed a motion event with a low degree of goal orientation, that is, movement along a trajectory without an immediate endpoint (e.g., two people walking down a road). The other type of alternate, the so-called [+ endpoint], depicted a motion event with a high level of goal orientation. In these alternates the entity in motion actually reaches an endpoint (two people walking into a building). Across the triads, the following variables were kept constant: manner of motion, direction of motion, and number of agents. Within each triad, agents and contextual background varied. All video clips lasted for 6 seconds.
Procedure

Participants were tested individually or in small groups at a university in South Africa or in the UK (in the case of the L1 English group). Instructions were given in English to all participants. Using a counter-balanced design, 38 triads were presented in an ABX format, where half of the time the [– endpoint] alternate appeared first (clip A) and half of the time it appeared second (clip B), and vice versa for the [+ endpoint] alternate, before the target clips (X). The test administrator told the participants that they would see triads of video clips, in which clip A would appear first, then clip B, and finally clip X, and that their task consisted in deciding whether they found clip X more similar to A or more similar to B. The exact sequence of the clips in each triad was the following: Clip A played, followed by clip B, followed by clip X. Participants were instructed to give their responses only after having watched clip X in its entirety. Responses were given either orally to the test administrator (individual testing) or by filling in a response sheet (group testing). The presentation software Powerpoint was used for presenting the trials in a timed fashion, allowing no control over the presentation procedure to the participants.
Results

Group-wise comparisons
The dependent variable in the similarity judgement (ABX) task was the amount of times that participants matched the target clip (X) with the [+ endpoint] alternate. The amount of [+ endpoint] choices was subsequently converted to percentages to create an endpoint preference index. Analyses showed that the L2 English comparison group had an endpoint preference of 36.4 % (SD 9.0), whereas the corresponding number for the L1 English group was 24.8 % (SD 8.8). The endpoint preferences of the functionally bilingual group and the functionally monolingual group were 32.3 % (SD 8.7) and 26 % (SD 8.4). A one-way ANOVA indicated a statistically significant difference among groups, F (3, 74) = 6.88, p < .001, which was fairly robust in terms of effect size, η2 = .22. Post hoc HSD tests were run to locate the between-group differences. The two comparison groups differed significantly in their endpoint preferences (p < .001). Moreover, the functional monolinguals differed significantly from the L2 English comparison group (p < .01), but not from the functional bilinguals or the L1 English comparison group (ps > .1). The functional bilinguals only differed significantly from the L1 English comparison group (p < .05).
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Figure 1. Average endpoint preferences and standard error on similarity judgement task.
Background variables
Even though there was an overlap in the endpoint preferences of the nativised English groups, the variation in their behaviour suggests that some of their individual speakers were further away from each other (and, in extension, from the comparison groups) than others. The next step in the analysis was consequently to see whether the variation in these two groups could be explained in view of their linguistic experience. In the functional bilinguals, Pearson correlation tests showed no significant relationship between English proficiency, Afrikaans proficiency, and endpoint preference (rs < .25). However, a significant moderate correlation was found between frequency of language use and endpoint preference, suggesting that the more often these participants used Afrikaans, the more often they matched the target scene with the [+ endpoint] alternate (thus moving away from L1 English patterns), r = .49, p < .05).
Similar correlational tests in the functional monolinguals showed no statistically significant relationships between proficiency, use, and endpoint preferences (rs < .14). The variation in this group’s endpoint behaviour could in other words not be explained in view of any of the background variables taken into account in the present study.
Discussion
Drawing on a long line of studies that have shown that speakers of aspect languages show a weaker bias on motion endpoints than speakers of non-aspect languages in verbal encoding (e.g., Bylund 2008; von Stutterheim and Nüse 2003), co-verbal behaviour (e.g., von Stutterheim et al. 2012), and non-verbal behaviour (Athanasopoulos and Bylund 2013; Flecken, von Stutterheim, and Carroll 2014), we examined non-verbal similarity judgements of goal-oriented motion events in two experimental groups who came to acquire their L1, English, through the process of nativisation. One group consisted of speakers who were functionally monolingual speakers of nativised English. The cognitive behaviour of speakers of this nativised L2 English variety aligned with that of monolingual native speakers who acquired English through native speakers (i.e., the L1 English comparison group). No influence of Afrikaans on their cognitive patterns was discernible. The other group consisted of speakers who were functionally bilingual speakers of Afrikaans and nativised English. This group, despite being functionally bilingual, behaved differently from L1 English speakers, resembling more the cognitive behaviour of L1 Afrikaans speakers who had English as an L2 (the L2 English comparison group). Correlational analysis revealed that on an individual level, behaviour was strongly related to frequency of language use, such that the more an individual used Afrikaans (and the less often they used English), the more prone they were to match stimuli on the basis of the [+endpoint] alternate (and the less prone they were to match stimuli on the basis of the [–endpoint] alternate. 
What accounts for these behavioural patterns in the groups with nativised L2 English? The fact that the functional bilingual group resembles the behaviour of the L1 Afrikaans – L2 English control group may lead one to assume that the L2 English that constituted this group’s L1 input was substantially influenced by Afrikaans (the L1 of the primary caregivers), with more frequent mention of event endpoints transferring to the English L2, which in turn formed part of the child’s L1 English. It would, in other words, be akin to what has been labelled substrate influence in language contact studies. This behaviour would then be reinforced by conceptual transfer from this group’s other functional language, namely Afrikaans. However, there are two pieces of evidence in the current data that speak against this possibility. Firstly, the correlational analyses showed a clear bias towards the [– endpoint] alternate with increasing use of English, and a bias towards the [+ endpoint] alternate with increasing use of Afrikaans. This suggests that each of the functional bilinguals’ languages points the individual towards different conceptual representations of events, in line with those found in monolingual/dominant speakers of the respective languages. This finding highlights the malleability of human cognition and will be discussed later, but for now it is a strong indicator that the English variety that the functional bilinguals are using does not lead them to an Afrikaans-like categorisation bias towards endpoints. 
The second piece of evidence that substantially corroborates this hypothesis is the fact that the group whose dominant language is nativised English with minimal Afrikaans competence (the functional monolinguals) resembled the cognitive patterns that were found for monolingual speakers of English in England. Therefore it is highly unlikely that the L2 English variety that either of the nativised L2 groups was exposed to contained strong traces of the Afrikaans tendency to focus on event endpoints.  

There is a third piece of indirect evidence that additionally substantiates the claims made in the previous paragraphs. Recent studies show a difference in conceptualisation patterns between early and late bilinguals, such that early bilinguals display a more compound system of conceptual organisation, and late bilinguals are more likely to display a co-ordinate system of conceptual organisation. Early bilinguals are more likely to display merged or converged patterns of performance both in their verbal behaviour (Ameel et al. 2005; Bylund 2011) as well as in their non-verbal categorisation behaviour (Kersten et al. 2010). This typically manifests itself in behaviour that resembles neither monolingual pattern, but is situated somewhere in the middle. Late bilinguals on the other hand tend to resemble either monolingual pattern depending on the language in which they are tested, suggesting less integration and more separation of languages, at least at the conceptual level, the later the onset of bilingualism occurs (Kersten et al., 2010; Lai et al., 2014). Given that the caregivers of the nativised L2 groups in this study were fluent, but relatively late, and therefore co-ordinate, bilinguals it is highly likely that the English-like motion concepts had not converged with their Afrikaans motion concepts, at least not to a degree that would exert an influence on verbal patterns. Currently this remains speculation, but future studies may empirically validate this by looking more closely at the L2 English variety spoken by caregivers and parents in relation to specific linguistic features, such as the use of progressive aspect and endpoint encoding, as well as examining the verbal patterns of the nativised L2 groups.

The present study found that the speakers of the nativised L2 variety who acquired English and Afrikaans simultaneously did not exhibit an ’in-between’ or converged conceptual pattern, as might be expected given their age of bilingualism onset, but rather behaved differently from English speakers and more similar to native Afrikaans speakers, in spite of being functionally bilingual. However, it must be born in mind that this pattern refers to the group average. The variation in the functional bilingual group to a large extent is explained by taking in to account their frequency of use of their two languages. Remarkably similar findings have been reported in previous studies investigating event cognition in functional multilinguals living in a multilingual context. Bylund et al. (2013) found that the more often L1 Afrikaans – L2 English bilinguals used English, the more likely they were to show a tendency to categorise motion events on the basis of ongoingness (selecting the [-endpoint] alternate), just like monolingual English native speakers. In a similar fashion, Bylund and Athanasopoulos (2014a) demonstrated that speakers of L1 isiXhosa (a non-aspect language) who often spoke languages with grammatical aspect (e.g., English, Sesotho, siSwati) were likely to behave like speakers of aspect languages in the same task. Studies in other domains have reported similar effects of frequency of use of a specific language on bilingual cognition (see Athanasopoulos et al., 2011, for the case of Japanese–English bilinguals’ categorical perception of the Japanese colour categories ao and mizuiro, and the conceptualisation patterns of ‘put in’ and ‘put on’ by Korean–English bilinguals reported in Park & Ziegler, 2014).
How does frequency of use of a specific language then affect motion event categorisation patterns? The answer is readily supplied by taking theories of associative learning into consideration (Casasanto 2008). Specifically, the process of language acquisition entails strengthening associations between linguistic forms and the experiential properties that these forms refer to (Smith and Samuelson 2006). The (implicit) task of the learner then is to work out the statistical probability that these linguistic forms will occur in the context of some specific perceptual attributes. Learners are then able to generalise from these statistical probabilities, and construct conceptual categories. At the same time, in an associative learning account, the strength of the associative mappings that make up conceptual representation would be subject to continuous readjustment as a function of the individual’s language usage patterns.

Temporal viewing frames of the kind examined in this study are conceptual categories that are defined by several probabilistic cues, such as progressive aspect and infrequent mention of endpoints (in the case of immediate viewing frames) and lack of temporal markers of progressivity and frequent mention of endpoints (in the case of maximal viewing frames). When people use a language that preferentially encodes events with the afore-mentioned linguistic tools, they activate the corresponding viewing frame. In doing so, they would strengthen this particular associative mapping. As people use the dominant and less-dominant ways to describe events in their language according to their distributional statistics, they activate one temporal viewing frame more frequently than the other. This should strengthen one type of viewing frame, and at the same time weaken the alternative viewing frame. If specific associations are strengthened by frequency of use, then bilinguals might be influenced by the language they use most often, and this is precisely what this and previous studies have shown to date.

It appears, however, that the factor of frequency of use does not apply unconditionally. As seen in the current study, whereas the functional bilinguals exhibited an influence of this factor on their categorisation patterns, the functional monolinguals did not. As seen in section Participants, these groups differed radically both in their frequency of use of Afrikaans (next to nothing in the functional monolinguals) and proficiency with Afrikaans (twice as high in the functional bilinguals). This may suggest that there are two conditions that need to be met before frequency of use come into play as an influential variable: a critical level of proficiency and a threshold level of frequency of use itself. It is, however, equally possible that only one of these conditions is necessary, but since the functional monolinguals exhibited low indices on both proficiency and frequency of use, we are not in a position to tease the two apart. This qualifies in an important way the current findings, and in extension, our knowledge about the role of frequency use in cognitive restructuring, suggesting that the influence of this variable is not unconditional.
In sum, the current study shows that the extent and nature of cognitive restructuring as a function of language learning becomes essentially a matter of degree of variation in individual learners’ histories and current usage patterns (Bylund and Athanasopoulos 2014b). In other words, the extent to which bilinguals display convergent and/or language-specific patterns of non-verbal cognition is a function of a complex interplay of the factors that make up the individual learner’s history, such as the age of onset of bilingualism, the context of learning, the type of input received, proficiency level, and frequency of use.
Conclusions
To date, developmental studies within the framework of the linguistic relativity hypothesis have typically focused on L1 development in contexts where the L1 is the ambient language, or on L2 development in contexts where the ambient language is either the L1 or the L2. Few studies have examined the Whorfian question in simultaneous development of two (cf. Ameel et al., 2005) or more languages (cf. Bylund and Athanasopoulos, 2014a), and no investigation has been carried out in instances of nativisation, that is, when the developing L1 is spoken as an L2 by the primary caregivers. The current study aimed to fill this gap in our knowledge, and thus contribute towards widening diversity in participant populations and contexts within the cognitive sciences, and more specifically within linguistic relativity research (cf. Bylund and Athanasopoulos 2014a). We believe, however, that future research on this topic will benefit greatly from carefully examining verbal (in addition to non-verbal) behaviour across the different generations involved in the process of nativisation, to arrive at a more precise understanding of the structural properties of the varieties involved (see discussions in Mesthrie 1996; Mesthrie 2002; Mesthrie 1992). Such an approach would be in a solid position to capture this particular acquisition situation in all its complexities.
Notes
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� The terms ‘first language’ and ‘second language’ that were used in South Africa’s 2011 census primarily denote functionality (i.e., ‘mostly spoken’) and are not explicit with regards to order of acquisition and proficiency.


� In the past, these terms were used by the apartheid regime in order to denote ethnic origin. Though not uncontested in contemporary South African society, they are still widely in use official statistics, mass media, academia, etc.
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