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Facial profiles, a tool proposed by Libben, Curtiss, and Weber. Making use of facial profiles such as these enables researchers to account for both inter- and intra-participant variability, which is especially useful in studies of bilingual participants.
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The world's demographics are in a state of flux. Approximately half of the world's population is bilingual (Grosjean, 2010). Just over half of all Europeans speak a language other than the official language in a given country, and 25% of them report that they are able to hold a conversation in at least two additional languages (European Commission, 2012, p. 18). Bi- and multilingualism are also the reality in North America. Grosjean (2012) estimates that 20% of Americans are bilingual. In 2011, over 20% of Canadians reported speaking a mother tongue other than English or French, and the number of Canadians who report being bilingual is rising rapidly (Statistics Canada, 2012). While the causes of increased bi- and multilingualism vary, the repercussions of this demographic shift are wide reaching.

In August 2013 the Language Research Centre at the University of Calgary brought together a range of experts working on issues related to the acquisition of multiple languages to consider the implications of multilingualism in our society. Discussions at the conference entitled “Interdisciplinary Approaches to Multilingualism” were focused around three key areas: language acquisition, psycholinguistic research methods, and second language pedagogy and literacy development. These broad fields are represented in this issue of Frontiers.

ACQUISITION

Barlow's contribution investigates the role of age effects in the production of English and Spanish /l/ by early and late Spanish-English bilinguals. The results, which indicate that the sound systems of both early and late bilinguals interact, add to our understanding of the complexities of acquiring multiple languages across the lifespan. Shea's (2014) response to Barlow (2014) focuses on the complexity of understanding cross-linguistic allophonic variation and on the importance of exposing learners to conditioned variability.

The research by Bak et al. (2014) is an investigation of the so-called “bilingual advantage” on attention tests. Like Barlow, the authors wish to determine the extent to which early and late bilinguals differ. The results indicate that bilinguals—regardless of age of acquisition—show certain advantages on the Test of Everyday Attention. In her response to Bak et al. (2014), Macleod (2014) focuses on the advantages and disadvantages of making use of experimental results for clinical work with bilinguals. She points out that we must determine whether experimentally significant results truly matter in clinical settings. She extends the discussion to studies of vocabulary acquisition and concludes that rigorous testing of tools and a clear understanding of the backgrounds of bilinguals are essential in order to avoid potential misdiagnoses.

Lechner and Siemund's (2014) contribution investigates the effects of bilingualism on participants' attainment in their third language (L3) English. The participants, all of whom grew up in Germany speaking another language as a first language (L1), were from a variety of L1 and socioeconomic backgrounds. An important finding in Lechner and Siemund's (2014) work is that those participants who performed best did so across their languages: the heritage language, German, and English. The authors, who view English literacy as a type of academic achievement, couch their findings in terms of the Threshold Hypothesis. In their response to Lechner and Siemund (2014), Rolstad and MacSwan (2014) offer facilitation theory as an alternative theoretical framework to the Threshold Hypothesis. They argue that literacy skills transfer across a bilingual's languages because literacy in one language facilitates literacy in additional languages.

METHODOLOGY

The paper by Libben et al. (2014) presents a proposal for making use of Facial Profiles, a technique based on Chernoff faces, and high-density experiments in order to understand participants, perception, and production. Acknowledging the necessity to account for individual variability in reading, speaking, and listening ability among participants, Libben et al.'s (2014) contribution provides methodological tools for researchers to embrace the complexity inherent in studies of bilinguals, especially research into the mental lexicon. In their response to Libben et al. (2014), Perret and Kandel (2014) point to a common problem within psycholinguistic research generally: the difficulty of accounting for random errors that arise when researchers rely on small samples. They echo Libben et al.'s (2014) call to capture within- and between-participant variability in psycholinguistic studies.

LEARNING AND PEDAGOGY

All of the papers that focus on classroom situations (Cummins, 2014; Manterola, 2014; Naqvi et al., 2014; Ntelioglou et al., 2014) point to the need to both value and draw on the linguistic resources of bilingual students. This is in spite of the fact that students' languages are traditionally separated in bilingual and immersion schools. Naqvi et al. (2014) describe the results of three case studies that investigate translanguaging within Spanish bilingual programs in Alberta. Naqvi et al. (2014) made use of a variety of tasks including dual language books, videos, and inquiry-based learning tasks with a range of students as a means of encouraging them to engage with the schools' two languages. In response to Naqvi et al. (2014), Manterola (2014) discusses possibilities for integrating learners' languages in Basque-Spanish and Basque-French bilingual schools in the Basque Country. Manterola (2014) cites research indicating that improvement in a minority language undergoing revitalization (Basque) may be correlated with improvement in both the L1 and the L3 (English).

The paper by Ntelioglou et al. (2014) focuses on the effectiveness of instructional tasks for improving the literacy skills of culturally and linguistically diverse grade three English Language Learners (ELLs) in a large Canadian city. The authors report on the benefits of making use of students' home languages in the completion of a writing project.

Cummins's contribution focuses on the implications of policies that deny bilingual students access to their store of languages in a variety of school settings including French immersion education in Canada, mainstream English and French education, heritage language education, and the education of Deaf and hard-of hearing students with cochlear implants.

In spite of differing foci, Manterola (2014), Naqvi et al. (2014), Ntelioglou et al. (2014) and Cummins (2014) propose the implementation of policies, programs, and practices that enable students to build connections across languages.
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This study examines age of acquisition (AoA) in Spanish-English bilinguals’ phonetic and phonological knowledge of /l/ in English and Spanish. In English, the lateral approximant /l/ varies in darkness by context [based on the second formant (F2) and the difference between F2 and the first formant (F1)], but the Spanish /l/ does not. Further, English /l/ is overall darker than Spanish /l/. Thirty-eight college-aged adults participated: 11 Early Spanish-English bilinguals who learned English before the age of 5 years, 14 Late Spanish-English bilinguals who learned English after the age of 6 years, and 13 English monolinguals. Participants’ /l/ productions were acoustically analyzed by language and context. The results revealed a Spanish-to-English phonetic influence on /l/ productions for both Early and Late bilinguals, as well as an English-to-Spanish phonological influence on the patterning of /l/ for the Late Bilinguals. These findings are discussed in terms of the Speech Learning Model and the effect of AoA on the interaction between a bilingual speaker’s two languages.

Keywords: bilingual, adult, allophones, acoustic, lateral approximant

INTRODUCTION

It is widely established that a bilingual’s two languages interact; this interaction happens during the acquisition process for both children and adults, and continues after the languages have been mastered with native-like competence (Paradis, 2001a, b; Cook, 2003; Flege et al., 2003; Fabiano and Goldstein, 2005; Flege, 2007; Barlow et al., 2013). Such interaction has been described at numerous levels of linguistic structure, from pragmatic to syntactic to lexical to phonological (e.g., Pavlenko and Jarvis, 2002; Cook, 2003; Dussias, 2003; Flege et al., 2003; Dussias and Sagarra, 2007; Flege, 2007; Amengual, 2012). At the phonological level, interaction has been reported for prosodic and other suprasegmental structure, segmental patterns, and even subsegmental patterns that pertain to allophonic and other acoustic-phonetic phenomena (Paradis, 2001a, b; Lleó et al., 2003; Kehoe et al., 2004; Mennen, 2004; Fabiano and Goldstein, 2005; Lleó, 2006; Fabiano-Smith and Barlow, 2010; Barlow et al., 2013).

The challenge for researchers is to be able to predict if, where, and how interaction will occur. As far as speaker extrinsic factors are concerned, frequency, markedness, and similarity play a role (Lleó et al., 2003; Broselow, 2004; Fabiano-Smith and Goldstein, 2010). For instance, interaction is more likely to occur on properties that are similar or shared between two languages than those that are dissimilar or unshared (e.g., Flege, 1995, 2007; Flege et al., 1999, 2003; MacWhinney, 2004). Speaker intrinsic factors are also relevant to predicting interaction between a bilingual’s two languages. Specifically, the nature and extent of interaction depends on the age of the speaker, the age at which each language was acquired, the amount of input and output in both languages, and the level of proficiency and dominance in the two languages (e.g., Flege, 1991, 2002; Flege et al., 1995, 1997, 1999, 2002; Thornburgh and Ryalls, 1998; Guion, 2003; Fowler et al., 2008; Simonet, 2010; Antoniou et al., 2011; Lee and Iverson, 2012).

In this study, we focus on Spanish-English bilinguals who represent a significant and growing population in the US, particularly Southern California (US Census Bureau, 2004). There exists a large body of research on the speech of Spanish-English bilinguals, with both child and adult populations. Allophonic variation in this language group has also been of particular interest for researchers, many of whom have focused on voice onset time (VOT) for word-initial (WI) plosive stops (e.g., Flege and Eefting, 1987; Flege, 1991; Yavaş, 1996; Thornburgh and Ryalls, 1998; Amengual, 2012; López, 2012). VOT is relevant because English has an allophonic rule that governs the distribution of long- and short-lag voiceless stops, with long-lag stops occurring word-initially, whereas Spanish has only short-lag voiceless stops. Other studies of allophonic phenomena in Spanish-English bilinguals have considered the distribution of voiced stops and spirants (Zampini, 1994; e.g., Zampini, 1996; Eckman and Iverson, 1997; Barlow, 2003). In this case, Spanish has the allophonic rule governing the distribution of the two types of sounds, whereas English does not exhibit such alternation. Not surprisingly, these prior studies have demonstrated that bilinguals show interaction between their two languages in terms of the allophonic patterns evaluated, though results vary due to factors such as age of acquisition (AoA) and dominance, as described above.

Few studies have focused on other allophonic phenomena in evaluation of interaction between Spanish-English bilinguals’ two languages. Thus, to expand on our understanding of Spanish-English bilinguals’ productions of allophonic phenomena, the current study focuses on an allophonic pattern of English that has received relatively little attention in prior research on bilinguals: the distribution of /l/ allophones in English. The lateral approximant /l/ is of interest here because it is a phoneme that is shared between the two languages, but is produced differently, both in terms of its acoustic-phonetic properties and its allophonic distribution.

Specifically, Spanish /l/ is typically described as “clear,” in that it is perceived as more consonantal in quality, regardless of context, whereas American English /l/ is characterized as relatively “dark” in all contexts, in that it is perceived as more vowel-like in quality (Wells, 1982a, b; Huffman, 1997; Whitley, 2002; Recasens, 2004, 2012; Recasens and Espinosa, 2005). Using x-ray microbeam technology, Sproat and Fujimura (1993) determined that this darker quality for American English /l/ is attributed to two co-occurring gestures: a consonantal tongue-tip gesture and a vocalic tongue-dorsum gesture. Spanish /l/ is assumed to lack this latter vocalic gesture, given its perceptually “clearer” quality.

Furthermore, American English has an allophonic velarization rule that Spanish lacks. This rule governs the distribution of [ɫ], which occurs in the syllable rhyme (e.g., “meal” [miɫ], “milk” [mıɫk], and “candle” [kændɫ]), and [l], which occurs in the syllable onset (e.g., “lease” [lis], “ply” [plaı]). The [ɫ] is perceived as even darker than onset [l] in American English1, and this, per Sproat and Fujimura (1993), is due to the relative timing of the aforementioned consonantal and vocalic gestures. Specifically, for onset [l], the consonantal gesture precedes or occurs simultaneously with the vocalic gesture; for rhymal [ɫ], the vocalic gesture precedes the consonantal gesture (see also Browman and Goldstein, 1992; Gick, 2000, 2003). The different sequencing of these gestures is associated with syllable position: consonantal gestures tend to occur on the periphery (margins) of syllables, while vocalic gestures occur closer to the peak (rhyme) (Sproat and Fujimura, 1993; Huffman, 1997; Gick, 2000, 2003). In contrast to English, the Spanish /l/ phoneme does not vary by context; thus, the consonantal gesture associated with Spanish /l/ is assumed to be relatively consistent across contexts, though, per Gick et al. (2006), some degree of dorsal constriction in postvocalic contexts is predicted to occur.

Note that the relative timing of consonant and vocalic gestures associated with American English /l/ has been described as occurring along a continuum that is dependent on proximity to the syllable margins and peaks (Sproat and Fujimura, 1993; Gick, 2000, 2003; Gick et al., 2006). Morphological and prosodic factors also have been noted to affect the relative darkness of American English /l/ (Hayes, 2000; Oxley et al., 2007). However, for the purposes of the current study, which evaluates only two contexts – WI onset singletons and word-final (WF) coda singletons – a categorical distinction between articulations for the two /l/ allophones is assumed (see also Yuan and Liberman, 2011, for an argument in support of this categorical distinction).

These clear and dark /l/ varieties manifest acoustically via differing resonant frequencies. Clear /l/ has a high second formant (F2) value and a large difference between F2 and the first formant (F1) (Recasens, 2004; Recasens and Espinosa, 2005; Yuan and Liberman, 2009, 2011; Proctor, 2010; Simonet, 2010). Dark /l/, in contrast, is associated with lower F2 values and a smaller F2-F1 difference.

As stated above, the Spanish /l/ is described as clear in all word positions: F2 shows only subtle change by context, sometimes with slightly higher values in WF position. For instance, Quilis et al. (1979) reported F2 values of 1800 Hz for /l/ in the syllable [li], but 1960 Hz for the syllable [il] in adult male speakers of Castilian Spanish. Similarly, F2 values for /l/ were reported at 1400 Hz for [lu], but 1410 Hz for [ul]. In contrast, due to the allophonic velarization rule, F2 varies more substantially by context in American English, with much lower values word-finally than word-initially. For example, Lehiste (1964) reported F2 values of 1185 Hz for /l/ in [li] for adult male speakers of American English, but 740 Hz for [iɫ]. Similarly, F2 values for /l/ were reported to be 1070 Hz for [lu], but 655 Hz for [uɫ]. Collapsing across vowel contexts, these studies show an average adult male F2 value of 1587 Hz word-initially and 1630 Hz word-finally in Spanish, and 1052 Hz word-initially and 755 Hz word-finally in English. Scale factors for adult females are estimated to be 1.17–1.19 (Peterson and Barney, 1952; Hillenbrand et al., 1995; Chládková et al., 2011). Based on this, estimates of female Spanish F2 values (using the scale factor of 1.18) would be around 1873 Hz word-initially and 1923 Hz word-finally, and English values would be at around 1241 Hz word-initially and 891 Hz word-finally. Averaging across the sexes, Spanish F2 values are estimated to be 1730 Hz word-initially and 1777 Hz word-finally; English F2 values are estimated to be 1147 Hz word-initially and 823 Hz word-finally.

Prior research suggests that these phonetic and phonological differences associated with /l/ are likely areas for interaction between Spanish-English bilinguals’ two languages. For instance, in a recent acoustic study of Spanish-English sequential bilingual children’s productions of /l/ in both languages (Barlow et al., 2013), it was determined that even young children were distinguishing their /l/ productions by language and context, such that they produced Spanish /l/ with monolingual-like F2 and F2-F1 values that were overall higher than those for English /l/. They also demonstrated knowledge of the English velarization pattern, in that they produced a syllable-final /l/ with lower, monolingual-like F2 and F2-F1 values as compared to /l/ produced in onset contexts. One interesting finding that emerged, however, was that the bilingual children produced onset /l/ in Spanish and English with similar F2 and F2-F1 values. In both their languages, they produced a very clear /l/ in that context, with average F2 values above 1800 Hz. Thus, while they appeared to produce a distinction between Spanish and English /l/ in the context in which the velarization rule applied (in the syllable rhyme), they did not produce a distinction between Spanish and English /l/ in the onset.

These findings can be interpreted in terms of Flege’s Speech Learning Model (SLM; Flege, 1995, 2007). According to the SLM, a bilingual’s two linguistic systems share a “common phonological space.” This shared space can cause bidirectional interaction to occur throughout the lifespan, regardless of the age at which the second language (L2) was acquired or the number of years speaking that L2, though the extent, type, and direction of interaction will be influenced by these factors as well as other factors described above, such as dominance and use (Flege, 2002, 2007; Flege and MacKay, 2004). Per the SLM, interaction may occur via perceptual assimilation, where a contextual allophone of the L2 is perceived as phonetically equivalent to an existing phonetic category in the first language (L1), causing the two categories to be merged into one that reflects the properties of both languages (the “Merger Hypothesis”; Flege, 1987, 1995). The more similar two phonetic categories are in the L1 and L2, the more likely such category assimilation is to occur. In this case, productions of the contextual allophones for the L1 and the L2 may occur as intermediate to those of monolinguals in the respective languages. Alternatively, interaction may also occur via perceptual dissimilation, where a new phonetic category of the L2 is created, but, due to its similarity to an already-existing category in the L1, the two categories dissimilate from each other to maintain the contrast and prevent “crowding” of the shared phonological space. In this case, productions of the contextual allophones for the L1 and the L2 may be more distinct (that is, exaggerated) as compared to those of monolinguals of the respective languages (Flege, 1987, 1995).

Applying the SLM to the findings from the study of Spanish-English bilingual children’s productions of /l/ (Barlow et al., 2013), it can be assumed that the children classified the syllable-initial /l/ phones of Spanish (the L1) and English (the L2) as phonetically equivalent, and therefore merged those two categories, which resulted in the acoustically similar productions in that context. It is also assumed that the children classified the syllable-final /l/ phones of each language as more distinct from one another (as compared to the syllable-initial phones), and established separate phonetic categories for them, which resulted in the acoustically distinct productions in that context for the two languages.

This raises the question of whether these children would continue to produce the same /l/ in Spanish and English in adulthood, or if their English onset /l/ productions would gradually become more monolingual-like with added input from the surrounding linguistic community (Flege, 1987; Barlow et al., 2013). On the one hand, as children, they were still in the process of learning both languages, and fine-tuning of articulatory and acoustic properties of speech continues well into adolescence (Kent, 1976; Walsh and Smith, 2002; Oh, 2005; Vorperian et al., 2009). Thus, as they reach adulthood, the children’s /l/ productions might become more monolingual-like in both languages.

Yet, there may be no motivation on the children’s part to change how they articulate /l/. The use of a Spanish-like clear /l/ in English, even in syllable-final contexts where velarization would typically apply, is not likely to compromise understanding or perhaps even detection of an accent (Port and Mitleb, 1983; Flege and Eefting, 1987; MacKay et al., 2001; Flege, 2002, 2007). Indeed, clear /l/ is an acceptable variant in English, and dialectal and idiolectal variation in /l/ darkness does occur among (monolingual) native English speakers (Wells, 1982a, b; Frazer, 1996; Hayes, 2000; Hawkins and Nguyen, 2004; Carter and Local, 2007; Ladefoged and Johnson, 2011). This is unlike differences in VOT, for example, where a breakdown in communication could occur at worst, or an accent would be noticeable at best. For instance, in English, categorically voiced stops are produced with VOTs that are similar in duration to categorically voiceless stops in Spanish. Thus, if a Spanish learner of English were to pronounce the English word “park” with a short-lag Spanish VOT, instead of the long-lag VOT (aspiration) that is typical of a native English speaker, this might be perceived by native English speakers as “bark.” Given that no such phonemic overlap occurs for the /l/ allophones, it stands to reason that Spanish-English bilinguals might be more likely to maintain this merged phonetic category for /l/ in the two languages, via assimilation.

As mentioned above, the age at which bilinguals acquire their two languages plays an important role in the extent and type of interaction that can occur between their languages. Converging evidence suggests that there may be multiple critical (or sensitive) periods for acquisition of different domains of language. Accordingly, there is a higher (older) upper age limit for acquisition of morphosyntax and semantics, which is around 16 years of age, as compared to that for phonology, which is around the age of 5 years (Flege et al., 1999; Scovel, 2000; Newport et al., 2001). The L1 effects on the L2 are more likely to be observed if L2 acquisition occurs after these cutoff ages. Nevertheless, fine-tuning of articulatory aspects of the sound system continues into adolescence, as mentioned above, as does phonemic category formation (Hazan and Barrett, 2000).

Whether phonetic category assimilation or dissimilation occurs in L2 acquisition is also dependent on whether L1 category formation has occurred, and the extent to which it has occurred (Hazan and Barrett, 2000; Flege, 2007). If category formation has already occurred, or has developed well in advance of that for the L2, then the L2 learner is more likely to exhibit category assimilation, because the L1 categories serve as “strong attractors” for phonetically similar sounds in the L2 (Flege and MacKay, 2011). In contrast, if L1 category formation has not yet occurred, or is not far in advance of that of the L2, then the learner is more likely to establish separate phonetic categories for the two languages. In turn, dissimilation is more likely to occur, motivated by the avoidance of a crowded phonological space (Flege, 1995, 2002; Flege and MacKay, 2011).

Related to this is the observation that the later the AoA of the L2, the greater the use of the L1; conversely, the earlier the AoA of the L2, the greater the use of the L2 (Flege et al., 1997; Flege and MacKay, 2011). Further, studies of perception and production that manipulate the factors of AoA and L1 use have indicated that early bilinguals who exhibit low L1 use are the most likely to establish a new L2 category, as evidenced by exaggerated differentiation of the phonetically similar sounds (Flege et al., 1997, 2003; Flege and MacKay, 2004).

The purpose of the current study was to add to our understanding of Spanish-English bilinguals’ knowledge and use of /l/ in their two languages, by considering the productions of adult bilinguals who acquired Spanish from birth and acquired English either simultaneously or sometime before adulthood. Further, because AoA is known to impact the extent of interaction between a bilingual’s two languages (Flege, 1991; Flege et al., 1995, 1999; MacLeod and Stoel-Gammon, 2010), a second goal was to determine if – when dominance and extent of language use were held constant – the age at which bilinguals learned English impacted their productions of /l/ in their two languages.

Toward this end, we acoustically analyzed /l/ productions of Early Bilinguals, Late Bilinguals, and English Monolinguals in English and Spanish in terms of their relative darkness as indicated by F2 and F2-F1 measurements in onset (WI) and rhyme (WF) contexts. It was predicted that Early and Late Bilinguals would have phonological systems that are comparable to those of English Monolinguals with respect to the patterning of /l/. That is, they would show knowledge of the allophonic velarization rule in English by producing a darker /l/ word-finally as compared to initially. Given that sequential bilingual children evidence knowledge of this phonological pattern (Barlow et al., 2013), it stands to reason that adult bilinguals who acquired both languages before adulthood would as well.

Similarly, it was predicted that Early and Late Bilinguals would have phonological systems that are comparable to those of Spanish monolinguals (as described in prior research) with respect to the patterning of /l/. That is, they would show little to no difference in their /l/ productions in word-initially vs. finally. Once again, given the prior evidence that sequential bilingual children show knowledge of how Spanish /l/ patterns (Barlow et al., 2013), it stands to reason that the adult bilinguals would do so as well.

It was also predicted that Early and Late Bilinguals would produce a phonetic distinction between their Spanish and English /l/ sounds. That is, independent of the allophonic velarization rule in English, the bilinguals would produce a clearer /l/ in Spanish than in English. However, it was predicted that the Late Bilinguals, whose Spanish phonetic categories for /l/ were further developed when they began acquiring English, would produce English and Spanish /l/s in both contexts that were intermediate in clearness to those of monolinguals in both languages, which would be indicative of category assimilation (Flege, 1995, 2002). In contrast, the Early Bilinguals, who were still in the process of forming Spanish phonetic categories for /l/ when acquiring English, were predicted to produce /l/s in both languages as distinct from one another in each context, which would be indicative of category formation for both languages (Flege, 1995, 2002). Dissimilation was not predicted to occur for the Early Bilinguals, because the /l/ variants in the two languages do not overlap with other existing phonetic categories within either language, as discussed above.

MATERIALS AND METHODS

PARTICIPANTS

Thirty-eight college students participated in the study. This included 11 Early Spanish-English Bilinguals with a mean age of 20.6 years (SD = 1.8 years), seven of whom were female; 14 Late Spanish-English Bilinguals with a mean age of 20.4 years (SD = 1.2 years), 12 of whom were female; and 13 English Monolinguals with a mean age of 20.5 years (SD = 1.6 years), eight of whom were female. The groups did not differ significantly in terms of age, F(2,35) = 0.05, p = 0.95.

Eligible participants were required to have normal or corrected-to-normal vision, normal hearing and oro-motor function, as well as no history of developmental, cognitive, speech, or language difficulties. These restrictions were necessary for completion of the tasks associated with the study and for controlling for interspeaker differences as much as possible.

All participants completed a detailed questionnaire regarding their language background, use, and proficiency (adapted from Gutiérrez-Clellen and Kreiter, 2003). They answered specific questions regarding languages and dialects spoken, where they grew up, specific regions of the US and Mexico in which they resided, the age(s) at which they learned their language(s), and how many hours per day they used each language and with whom and in what context. In order to control for language and dialect effects, only participants who spoke varieties of Spanish and/or English from the Southern California (US) and Baja California (Mexico) region were included in the study.

Participants also self-rated their receptive and expressive abilities in English and Spanish on a scale from “0” (unable to understand/speak the language) to “4” (native-like ability to understand/speak the language). Participants were classified as Spanish-English bilingual if they rated themselves at 3 or 4 for receptive and expressive abilities in both English and Spanish. Participants were classified as English monolingual if they reported that they knew English from birth, they rated themselves with a 3 or 4 for English and a 0 for Spanish, and they did not report knowledge of any other spoken language. Chi-square tests revealed no significant differences between the three participant groups in terms of ratings for receptive and expressive abilities for English, or between the Early and Late Bilinguals in terms of receptive and expressive abilities for Spanish (all ps > 0.05).

Based on their responses on the questionnaire, participants were characterized as “Early Bilinguals” if they learned Spanish from birth and acquired English before the age of 5 years, or as “Late Bilinguals” if they learned Spanish from birth and acquired English after the age of 6 years. This criterion was determined a priori, and was based on prior research findings that show the age of 5 years as the upper limit for the critical period for native- or monolingual-like phonological acquisition, as described above (McLaughlin, 1978; Flege, 1991; Flege et al., 1995; Hamers and Blanc, 2000; Scovel, 2000; Genesee et al., 2004; Gildersleeve-Neumann and Wright, 2010; Lee and Iverson, 2012)2. The Early Bilinguals had a mean AoA of English of 2.4 years (SD = 1.7 years), and the Late Bilinguals had a mean AoA of 8.3 years (SD = 2.0 years). This difference in AoA between the two groups was significant, t(23) = -7.71, p < 0.001.

Responses to the portion of the questionnaire that addressed language speaking and listening contexts were quantified in order to compare participants in terms of amount of input and output in their language(s). A “1” was scored for use of English only in a given speaking/listening context, and a “5” was scored for use of Spanish only. The scores were then averaged across the listening (input) and speaking (output) contexts. Thus, a score closer to 1 would reflect greater input/output in English, while a score closer to 5 would reflect greater input/output in Spanish. In contrast, a score of 3 would reflect a more or less balanced bilingual in so far as language input/output was concerned. Not surprisingly, the English monolinguals’ scores were 1.04 (SE = 0.04) for input and 1.03 (SE = 0.03) for output3. The Early Bilinguals’ mean input was 2.38 (SE = 0.24) and their mean output was 2.41 (SE = 0.27). The Late Bilinguals’ mean input was 2.51 (SE = 0.20) and their mean output was 2.56 (SE = 0.21). Analyses of variance (ANOVAs) showed an effect of background for input, F(2,35) = 21.8, and for output, F(2,35) = 19.9, p < 0.001. Post hoc tests using Bonferroni correction revealed that, for both input and output, the monolinguals had significantly lower scores than did the Early and Late Bilinguals (p < 0.001), consistent with their monolingual status. The Early and Late Bilinguals did not significantly differ from one another on any single speaking or listening context, or on their overall input or output scores (p = 1.00). The scores indicate that both groups of bilinguals showed slightly greater input/output for English, which is not surprising given that they are students at a predominately English-speaking university. Nevertheless, both groups maintain high usage of Spanish as well, which is supported by the Southern California community which boasts a large Spanish-speaking population (US Census Bureau, 2003).

STIMULI AND RECORDING PROCEDURES

To evaluate the participants’ /l/ productions by language and context, a 177-item list was created for each language using 59 words sampled three times each in random order. These words were similar in phonetic form across the two languages and balanced for adjacent vowels. Of these 59 words, there were five mono- or di-syllabic WI /l/ words and five mono- or di-syllabic WF /l/ words for each language. An additional five intervocalic /l/ words and five WI plosive + /l/ cluster words were also included, but are not analyzed herein4. The remaining words included voiceless stop consonants, which were targeted as part of a separate study. Of relevance to the current study were the 10 /l/ words for each language, sampled three times each per participant, yielding 30 attempts per participant per language. Refer to Table 1 for a list of the stimuli analyzed in this study and their corresponding phonetic representations based on the Southern California and Baja California dialects. Broad transcription is used except in the case of the representation of the /l/ phoneme (Hualde, 2005).

TABLE 1. English and Spanish stimuli.
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Participants were seated in a quiet room, with a SONY electret condenser MS907 microphone placed approximately 6 inches in front of them. All utterances were digitally recorded onto an Edirol R-09HR MP3 digital recorder. Participants were asked to read each word from the 177-item list in a carrier phrase [“Say again,” or Di __ ahora (“Say __ now”)]. To control for order effects and to aid in separation of language modes for the bilinguals, the Spanish and English tasks were presented in random order across participants and were separated in time by completion of the language questionnaire described above. The digital recording files were then transferred to a computer for the purpose of acoustic analysis.

As stated, there were 30 target /l/ productions per participant per language, yielding a total of 1140 productions in English (for the 38 participants from all three groups) and 750 productions in Spanish (for the 25 participants from the two bilingual groups). Some items were excluded due to extraneous noise in the signal (e.g., the participant bumped against the table) or because the participant mispronounced the target word (e.g., “load” pronounced as [laυd]). With these forms excluded, the number of items analyzed was reduced to 1135 words in English and 747 words in Spanish.

ANALYSES

In order to compare productions of /l/ by language and context, formant measurements were required in order to compare F2 values and the F2-F1 differences. To do this, the digital recordings were acoustically analyzed with Praat software (v. 5.0.26; Boersma and Weenink, 2008) by student research assistants who were trained extensively in the use of the software and in the analysis of formants of vowels and approximants. To make the formant measurements, the midpoint of each /l/ production was identified both visually (from waveform and spectrogram displays) and perceptually (via headphones). Then, the mouse cursor on the computer was placed at the identified midpoint of each target /l/ production and the “Get Formants” command was used to obtain values for F1 and F2. From these values the raw F2-F1 difference was calculated. F2 values for the vowels /i/ and /o/ in the above word list were also determined for the purpose of normalization (as described below) using the same procedure within Praat.

Because this method of acoustic analysis is somewhat subjective, interjudge reliability was calculated in the following two ways. First, correlation analyses were conducted for 15% of the stimuli analyzed. Correlation between the F1 measures for the two judges for 283 items was r(281) = 0.777, p < 0.001. Correlation between the F2 measures was r(281) = 0.894, p < 0.001. Second, the absolute difference in measures was determined (following Shriberg et al., 1997). This is calculated by finding the mean of the first judge’s measures, calculating the mean of the absolute value of the difference between the first judge’s mean and that of the second judge’s measures, and then dividing the absolute mean by the original mean. Based on the same 283 items, the mean absolute difference for F1 and F2 was 10 and 8%, respectively.

The raw F2 and F2-F1 values were averaged across all productions per context for each speaker. To account for individual and sex-based differences attributed to vocal tract size and length, all raw F2 measures were normalized using the S-procedure of Watt and Fabricius (2002), following Simonet (2010). Comparisons of vowel normalization methods (Adank et al., 2004; Flynn and Foulkes, 2011) indicate that, for conducting language variation research such as with the present study, normalization procedures that are category extrinsic, formant intrinsic, and speaker intrinsic are best for reducing interspeaker variation that is attributed to anatomical and physiological differences and for preserving interspeaker variation that is attributed to language and dialect differences (Flynn and Foulkes, 2011). Because the focus of the current study was on the lateral approximant, the vowel sounds /i/ and /o/ were taken into consideration in the normalization procedure, thereby making the process category extrinsic. These two vowels were selected to represent the front and back extremes of the vowel space for the purposes of this study. The vowel /o/ was selected instead of /u/, which in the California English dialect is known to be fronter in the vowel space than is /o/ (Hagiwara, 1995, 1997; Labov et al., 2006; Grijalva et al., 2013)5. In the Spanish spoken in this area, /o/ and /u/ have similar degrees of backness (Grijalva et al., 2013). The normalization procedure also included the lateral approximant formant values (formant intrinsic) for each speaker (speaker intrinsic). The S-procedure of Watt and Fabricius (2002) as described by Simonet (2010) and by Flynn and Foulkes (2011) involves determining the centroid F2 value for a given speaker’s vowel space. To do this, the mean F2 values for the /i/ vowel and the /o/ vowel were obtained (based on the productions in the word list discussed above); then, a grand mean of those two vowels was determined which served as the centroid F2 value (Simonet, 2010). The normalized F2 value for each /l/ production was determined by dividing the raw F2 value by the centroid F2 value.

Separate repeated measures ANOVAs with follow-up analyses using the Bonferroni procedure compared mean normalized F2 values and raw F2-F1 difference values across all /l/ tokens by background (Monolingual vs. Early vs. Late Bilingual), and context (WI vs. WF) for each language (English and Spanish). Additional separate repeated ANOVAs also were conducted for within-group comparisons of Spanish and English productions for the Early and Late Bilinguals.

RESULTS

The means and standard errors of the means for the raw F1 and F2 values of /l/ productions are shown in Table 2, organized by language, background, and context. Compared to monolingual data reported in prior research (as discussed in the Introduction), the raw F2 values are notably high across groups, closer to the estimated female values for each language, and this is attributed to the fact that the current study includes more females than males (Peterson and Barney, 1952; Hillenbrand et al., 1995). The one exception is WF position in Spanish, which for both Early and Late Bilinguals is lower than what is reported in prior studies.

TABLE 2. Means (and standard errors) of raw F1 and F2 values for English and Spanish.

[image: image]

The following sections present the results of the between-group comparisons for English and Spanish as well as the within-group comparisons for the Early and Late Bilinguals for normalized F2 and raw F2-F1 differences.

ENGLISH

First, a between-groups analysis compared English /l/s produced by the Monolinguals and the Early and Late Bilinguals in order to test the prediction that bilinguals have an English phonological system comparable to that of monolinguals. Support for this would be evident from the occurrence of higher mean normalized F2 and raw F2-F1 values in WI as compared to WF contexts, as predicted by the allophonic velarization rule in English.

Figure 1 shows the means and standard errors for the normalized F2 values of English /l/ productions, organized by background and context. Results of the English normalized F2 analysis revealed a main effect for context, F(1,35) = 47.3, p < 0.001. WI /l/s had significantly higher F2 values than WF /l/s, consistent with the allophonic patterning of /l/ in English. There was also a main effect for background, F(2,35) = 7.5, p = 0.002. Pairwise comparisons revealed that the Late Bilinguals produced /l/ with significantly higher F2 values compared to the Monolinguals. The Early Bilinguals did not significantly differ from the Late Bilinguals or the Monolinguals. Moreover, there was no significant interaction between context and background (p = 0.15).
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FIGURE 1. Mean normalized F2 values by context for Late Bilinguals, Early Bilinguals, and Monolinguals for English. Error bars refer to standard errors; WI refers to word-initial, and WF refers to word-final.



Figure 2 displays the means and standard errors for the raw F2-F1 differences for English /l/ productions, organized by background and context. Similar to the results of the normalized F2 analysis, results of the English F2-F1 analysis revealed a main effect for context, F(1,35) = 102.0, p < 0.001. WI /l/s had significantly higher F2-F1 values than WF /l/s, consistent with the allophonic patterning of /l/ in English. There was also a main effect for background, F(2,35) = 6.8, p = 0.003. Pairwise comparisons revealed that the Late Bilinguals produced /l/ with significantly higher F2 values compared to the Monolinguals (p = 0.003). The difference between Early Bilinguals and Monolinguals approached significance (p = 0.08), with the Early Bilinguals producing higher F2-F1 values than the Monolinguals. The Early Bilinguals and Late Bilinguals did not differ significantly from each other. Additionally, the interaction between context and background was not significant (p = 0.19).
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FIGURE 2. Mean raw F2-F1 values by context for Late Bilinguals, Early Bilinguals, and Monolinguals for English. Error bars refer to standard errors.



Thus, the results support the prediction: both groups of bilinguals demonstrated phonological knowledge of the allophonic velarization rule in English by producing a lower normalized F2 and a smaller F2-F1 difference in WF as compared to WI position. However, the findings also illustrate that the Late Bilinguals differ from the Monolinguals given their production of overall higher F2 and F2-F1 values. These higher F2 and F2-F1 values are assumed to be due to interference from the Late Bilinguals’ knowledge of Spanish, which has a clearer /l/.

SPANISH

Next, a between-groups analysis evaluated the bilinguals’ Spanish /l/ productions in order to test the prediction that Early and Late Bilinguals would have phonological systems that are comparable to those of Spanish monolinguals with respect to the patterning of /l/ (as described in prior research). Support for this would be evidenced by a lack of difference by context for normalized F2 and raw F2-F1 values for both groups.

Figure 3 shows the means and standard errors for the normalized F2 values of Spanish /l/ productions, organized by background and context. Results of the Spanish normalized F2 analysis revealed a main effect for context, F(1,23) = 20.5, p < 0.001. WI /l/s had significantly higher F2 values than WF /l/s, which was unexpected, given that prior research reports WFs /l/s that are similar to or slightly higher than WI /l/s in Spanish. There was no main effect for background (p = 0.15), nor was there a significant interaction between context and background (p = 0.18).
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FIGURE 3. Mean normalized F2 values by context for Late Bilinguals and Early Bilinguals for Spanish. Error bars refer to standard errors.



Figure 4 shows the means and standard errors for the raw F2-F1 differences for Spanish /l/ productions, organized by background and context. Results of the Spanish F2-F1 analysis also revealed a main effect for context, F(1,23) = 14.7, p = 0.001. Once again, WI /l/s had significantly higher F2-F1 values than WF /l/s. The main effect of background approached significance (p = 0.10), with Late Bilinguals producing higher F2-F1 values than Early Bilinguals. There was no significant interaction between context and background (p = 0.34).
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FIGURE 4. Mean raw F2-F1 values by context for Late Bilinguals and Early Bilinguals for Spanish. Error bars refer to standard errors.



These findings go against the original prediction. The effect of context indicates that, generally speaking, the Bilinguals in this study in fact produced a difference by context for /l/ in Spanish by producing a darker /l/ in WF position, which is inconsistent with prior descriptions of the Spanish language (see Introduction), and is suggestive of an effect of the English phonological system on the Spanish. However, the marginally significant effect of background for F2-F1 values suggests that Late Bilinguals may in fact be driving this contextual pattern. To further evaluate this possibility, we consider our within-group comparisons next.

BILINGUALS: ENGLISH vs. SPANISH

Separate repeated measures ANOVAs were also completed to make within-group comparisons by language and context for the Early and Late Bilinguals, respectively. This tested the prediction that Early and Late Bilinguals would produce a phonetic distinction between their English and Spanish /l/ phonemes, and allowed for further determination of whether Early and Late Bilinguals showed different profiles with respect to this phonetic distinction.

Figure 5 displays the means and standard errors for the normalized F2 values of Spanish and English /l/ productions once again, organized by language, background, and context. Results of the normalized F2 analyses revealed, not surprisingly, a significant difference across the four measures for Late Bilinguals, F(3,39) = 37.4, p < 0.001, and for Early Bilinguals, F(3,30) = 58.7, p < 0.001.
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FIGURE 5. Mean normalized F2 values by language and context for Late Bilinguals and Early Bilinguals. Error bars refer to standard errors.



Post hoc tests using Bonferroni correction for normalized F2 values for the Late Bilinguals revealed that Spanish WI /l/s were significantly higher than Spanish WF, English WI, and English WF /l/s. In addition, Spanish WF /l/s were significantly higher than English WF /l/s, and English WI /l/s were significantly higher than English WF /l/s. (All ps < 0.01.) Spanish WF and English WI /l/s were not significantly different (p = 0.39).

Post hoc tests for the Early Bilinguals revealed that Spanish WI and WF /l/s were significantly higher than English WI and WF /l/s. Moreover, English WI /l/s were higher than English WF /l/s. (All ps < 0.01.) Spanish WI and WF /l/s were not significantly different (p = 0.42).

Figure 6 shows the means and standard errors for the raw F2-F1 differences for Spanish and English /l/ productions once again, organized by language, background, and context. Results of the F2-F1 analyses revealed, once again, a significant difference across the four measures for Late Bilinguals, F(3,39) = 58.9, p < 0.001, and for Early Bilinguals, F(3,30) = 49.5, p < 0.001.
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FIGURE 6. Mean raw F2-F1 values by language and context for Late Bilinguals and Early Bilinguals. Error bars refer to standard errors.



Post hoc tests using Bonferroni correction for F2-F1 values for the Late Bilinguals revealed that Spanish WI /l/s were significantly higher than Spanish WF, English WI, and English WF /l/s. In addition, Spanish WF /l/s were significantly higher than English WF /l/s, and English WI /l/s were significantly higher than English WF /l/s. (All ps < 0.02.) Spanish WF and English WI /l/s were not significantly different (p = 0.18).

Post hoc tests for the Early Bilinguals revealed that Spanish WI /l/s were significantly higher than English WI and WF /l/s. Moreover, English WI /l/s were higher than the English WF /l/s. (All ps < 0.01.) The difference between Spanish WF and English WI /l/s approached significance (p = 0.08), with Spanish WF /l/s higher than English WI /l/s, whereas Spanish WI and WF /l/s were not significantly different (p = 0.52).

These findings aid in interpretation of the results of the between-groups analysis for Spanish. The difference by context for Spanish /l/ productions is attributed to the productions of the Late Bilinguals. That is, the Late Bilinguals’ Spanish WI /l/s are clearer than their Spanish WF /l/s; in contrast, the Early Bilinguals’ Spanish /l/s do not differ significantly by context (though there is a trend in the same direction).

Taken together, these findings also show support for the prediction that the Bilinguals would produce a phonetic distinction between their English and Spanish productions; however, the two groups showed different profiles for these distinctions. Specifically, the Early Bilinguals produced both contextual /l/s in Spanish with higher normalized F2 and raw F2-F1 values than those in English. The Late Bilinguals, in contrast, only distinguished Spanish WI /l/s from the English /l/s. They did not produce a significant difference between their Spanish WF and English WI /l/s (though, once again, there was a trend in that direction).

The results point to two distinct profiles for the Early and Late Bilingual groups, which are depicted in Figure 7, with Figure 7A representing Late Bilinguals and Figure 7B representing Early Bilinguals. Each /l/ variant by language and context is ranked according to clearness, based on the analyses of normalized F2 and raw F2-F1 values. Note that the profile represented by the Early Bilinguals (Figure 7B), is identical to comparisons of the two languages. That is, Spanish WI and WF /l/s show little to no difference in clearness, and are clearer than English WI /l/s, which in turn are clearer than English WF /l/s. The Late Bilingual profile (Figure 7A) thus differs from the monolingual pattern. Thus these combined results show us that the Early and Late Bilinguals both have knowledge of the phonological patterning of /l/ in English that is comparable to those of monolinguals. In Spanish, however, only the Early Bilinguals show monolingual-like knowledge of how /l/ patterns. The Late Bilinguals, in producing a difference by context, show a different type of phonological knowledge.
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FIGURE 7. Schematic of /l/ clearness by language and context for Late (A) and Early (B) Bilinguals.



The combined results additionally support the prediction that Early and Late Bilinguals would differ from one another in their phonetic implementation of the Spanish and English /l/s. And though the two groups do differ from one another, they do not differ exactly as expected. Recall, it was predicted that the Late Bilinguals would show evidence of category assimilation, given that their Spanish phonetic categories were more established before acquisition of English began. The results do support this prediction, given that their English /l/s are clearer than those of the monolinguals, and their Spanish WF /l/s are not significantly different from their English WI /l/s. Yet, it was also predicted that the Early Bilinguals would show evidence of separate category formation due to the fact that Spanish phonetic categories were developing simultaneously (or nearly so) with English phonetic categories. Though the Early Bilinguals did distinguish their Spanish /l/s from their English /l/s, which is suggestive of category formation, their English /l/s were clearer than those of the monolinguals, which is suggestive of category assimilation, per Flege (1995).

DISCUSSION

The goal of this study was to evaluate the phonetic and phonological characteristics of Spanish and English /l/ productions by two groups of bilinguals who differed in their AoA of English. The results are discussed in light of the hypotheses proposed in the Introduction.

It was predicted that Early and Late Bilinguals would show knowledge of the phonological systems of both English and Spanish. For English, they were expected to show knowledge of the allophonic velarization rule by producing darker /l/s in WF vs. WI position. Both the Early and Late Bilinguals showed this pattern of production in English, indicating that, despite differences in AoA of English, acquisition of the allophonic rule occurred. This pattern is consistent with English phonology, and was expected to occur given that even young bilingual children demonstrate knowledge of this allophonic pattern (Barlow et al., 2013). It was also not surprising given the high receptive and expressive abilities in English as reported by all participants in the study.

For Spanish, the bilinguals were expected to produce little to no difference by context for /l/ productions, since Spanish /l/s are similar across contexts. In fact, the Late Bilinguals produced darker /l/s in WF than in WI position. This would suggest that the Late Bilinguals show influence of the English phonological rule on their Spanish phonological system. That is, the English allophonic velarization rule has transferred into their Spanish phonological system. Unfortunately, there was not a Spanish monolingual group in the current study to further support this claim. (See below for further discussion of this limitation.) However, assuming that prior reports of the facts about Spanish /l/ are correct, it appears that knowledge of the English allophonic rule has influenced the Late Bilinguals’ productions of Spanish /l/.

It was also predicted that the bilinguals would produce a phonetic distinction between their Spanish and English /l/s, independent of the allophonic velarization pattern. This finding was generally supported: Spanish /l/s were clearer than English /l/s. However, the two groups differed from one another in terms of contextual variants. As depicted in Figure 7, the Early Bilinguals produced both Spanish WI and WF /l/s as clearer than both English WI and WF /l/s. This would suggest that the Early Bilinguals have formed separate phonetic categories for Spanish and English /l/s in each context, as was predicted, since they began to acquire the English phonetic categories before or at the same time as the Spanish phonetic categories were established (McLaughlin, 1978; Flege, 1991, 2007; Flege et al., 1995; Hamers and Blanc, 2000; Genesee et al., 2004; Lord, 2008; Gildersleeve-Neumann and Wright, 2010; Lee and Iverson, 2012). There was no evidence of category dissimilation for the Early Bilinguals, consistent with study predictions (Flege et al., 1995; Flege, 2002). That is, the Early Bilinguals’ Spanish /l/s were not clearer than those reported for Spanish monolinguals, nor were they clearer than those of the Late Bilinguals. Moreover, their English /l/s were not darker than those of the Monolinguals. In fact, their English WI /l/s were somewhat clearer than those of the Monolinguals, which would suggest category assimilation. Still, this difference was only marginally significant, so it is assumed that the Early Bilinguals did form separate phonetic categories for their Spanish and English /l/s.

For the Late Bilinguals, only Spanish WI /l/s were clearer than English /l/s. The Spanish WF /l/s did not differ from English WI /l/s (again, refer to Figure 7). Thus, the phonetic categories for the Spanish and English /l/s have not been formed in the same way as for the Early Bilinguals, since Spanish WF and English WI /l/s are not distinct. That is, their Spanish WF /l/s were produced as darker than Spanish WI /l/s (and darker than what is reported for monolingual Spanish WF /l/s in the literature), and their English WI /l/s were produced as clearer than those produced by Monolinguals. This is consistent with the prediction that the Late Bilinguals would show evidence of category assimilation by producing Spanish and English /l/s that were intermediate to those of monolinguals. Because the Late Bilinguals’ phonetic categories for Spanish were more established prior to acquisition of English (Flege, 1991; Flege et al., 1995; Lee and Iverson, 2012), they may have been less likely to establish separate phonetic categories for the English and Spanish /l/ phones, and therefore merged them, leading to some /l/ productions that were not distinct.

Taking the results together, these show that there is a bidirectional influence between a bilingual’s two languages, as predicted by the SLM (Flege, 1995), but this only seems apparent for the Late Bilinguals. That is, it appears that the Early Bilinguals show a slight Spanish-to-English phonetic influence, making the /l/s clearer. The Late Bilinguals also show this Spanish-to-English phonetic influence, and to a greater degree; however, they also show an English-to-Spanish phonological influence, given that the English allophonic rule also applies in their Spanish productions.

Documentation of L2-to-L1 interactions has been of particular focus in recent research on bilinguals and L2 learners (Cook, 2003; Kecskes, 2008). Such interaction has been reported for both children and adults and for a variety of linguistic structures, including but not limited to use of narrative structures (Pavlenko and Jarvis, 2002), processing relative clauses (Dussias and Sagarra, 2007), the use of PRO-drop (Satterfield, 2003), intonational patterns (Mennen, 2004), stress (Paradis, 2001a, b), vowel formants (Chang, 2012), and of course VOT (Flege, 1987; Thornburgh and Ryalls, 1998; Riney and Okamura, 1999; Whitworth, 2000; Zampini and Green, 2001; Kehoe et al., 2004; Lord, 2008; López, 2012).

Thus, the finding that the L2 (in this case, English) influences the L1 (Spanish) is not novel; however, the findings presented herein add to the body of research on L2-to-L1 influences, particularly for adults who acquired their L2 prior to adulthood. Interestingly, this influence was only apparent in the Late Bilinguals, and specifically in terms of the phonological system. Granted, the Early Bilinguals showed a similar, though non-significant, trend in the same direction. Possibly, with greater numbers of speakers a similar pattern would have been observed for that group as well.

The fact that a phonological pattern transferred from the Late Bilinguals’ L2 to the L1 is surprising, given the proposed cutoff age of 5 years for the critical period for phonology, as discussed in the Introduction (Flege et al., 1999; Scovel, 2000; Newport et al., 2001). Recall, effects of the L1 on the L2 are greater after this age; prior research has not implicated the effects of the L2 on the L1. In this particular case, a new phonological rule of the L2 was not only acquired, it also impacted the L1. This suggests that both phonetic and phonological learning (and change) can continue past the age of 5 years, and can impact the L1. Nevertheless, the Late Bilinguals showed a greater degree of interaction between their two languages than did the Early Bilinguals, which suggests that the difference in AoA for English was a distinguishing factor. Perhaps acquiring a L2 after the critical period for phonology makes the learner less able to accommodate “competing” phonological patterns of their two languages. Acquisition of a phonological rule in the L2 was successful, but came at a cost to the L1.

The novel contribution of this study is that it focuses not only on the phonetic differences between bilinguals’ productions of speech sounds that are shared between their two languages, but also on the knowledge and application of a phonological rule that affects those sounds in a particular context. Future studies that evaluate bilinguals’ acquisition and use of an allophonic pattern should consider not only the allophones in those contexts that are affected by the allophonic rule (as with syllable-final /l/ for English), but also those contexts where the rule does not apply (as with syllable-initial /l/), because bilinguals may exhibit interaction between their two languages in those contexts as well, either in terms of category assimilation or, perhaps, dissimilation.

For instance, future research should evaluate bilinguals’ productions of other allophonic patterns for phonemes that are shared between their two languages. Consider the comparison of VOT measures of voiceless oral stops in English and Spanish. As mentioned above, VOT in Spanish-English bilinguals is often studied because English has an allophonic rule that governs the distribution of long- and short-lag voiceless stops, whereas Spanish has only short-lag voiceless stops. It would be important to evaluate the English allophones in both long- and short-lag contexts, and to also evaluate Spanish stops in those same contexts. Given the findings from the present study, we might predict that both Early and Late Bilinguals would show a Spanish-to-English phonetic influence, by causing the English stops to have shorter lags. In addition, we might also predict that the Late Bilinguals would show an English-to-Spanish phonetic influence, such that the rule of aspiration also affects their Spanish stops, making them longer in the same context as in English.

Moreover, such studies should also take into consideration whether the allophonic pattern in question is part of the L1 or the L2 in the case of late bilinguals. For instance, an evaluation of /l/ contextual phones as produced by English-Spanish bilinguals (whose L1 is English) would be of particular interest, given the findings of the current study. We might still predict that the early English-Spanish bilinguals would show influence of English on Spanish. However, for English-Spanish late bilinguals, evaluating their suppression of the English /l/-velarization pattern in Spanish would be of particular interest. Perhaps their use of the allophonic rule would be diminished in English, due to influence of Spanish. Or perhaps the velarization pattern would extend to their Spanish productions, just as with the Late Bilinguals in the current study.

An obvious limitation to the current study is the absence of data from Spanish monolinguals. Such information would have provided additional support for the claim that the bilinguals’ Spanish /l/ productions were influenced by their knowledge of English. Finding such participants would be a challenge, at least for this particular region of the US and Mexico. Recall that all participants in the current study were college students. It would be difficult, if not impossible, to find college students in Baja California (let alone Southern California) regions who are monolingual Spanish speakers, because English language classes are common in many private and some public school curricula in Mexico, and are compulsory at the university level (Sierra and Padilla, 2003; O’Donnell, 2010; Torres-Olave, 2012). Of course, similar-aged monolingual Spanish participants who do not attend university could have been included in the current study, but their inclusion might have introduced production patterns associated with sociolinguistic factors other than their monolingual status (Lippi-Green, 1997; Lipski, 2008; Coloma, 2011). Future studies should include a larger and more diverse group of adult Spanish- and/or English-speakers to allow for an in-depth comparison of Spanish /l/ as spoken by Spanish-English bilinguals vs. Spanish monolinguals in order to determine the extent to which knowledge of English influences pronunciation of Spanish /l/. Moreover, it may be necessary to further evaluate Spanish and English regional dialect features. Perhaps phonetic and phonological characteristics of Spanish are in the process of changing due to contact with English and vice versa (Goebl et al., 1996). Consider that Chicano English is characterized as having a clearer /l/ than other dialects of English, though this varies across generations (Frazer, 1996; Van Hofwegen, 2009). This too presents a challenge, because it would be difficult to tease apart effects of a given Spanish-Chicano English bilingual speaker’s knowledge of Spanish from the effects of the Chicano English dialect, since the dialect has numerous properties that are attributed to Spanish influence (Fought, 2003).

It may be that differences between the Early and Late Bilinguals are attributable to greater variability in Spanish proficiency for the former group and in English proficiency for the latter group. Despite the balanced ratings for expressive and receptive abilities and for input and output across the groups, it is possible that Early Bilinguals were more balanced bilinguals because of their earlier acquisition of English, and were also more homogeneous in terms of their abilities in their two languages as compared to the Late Bilinguals. It is well-documented that the later a language is acquired, the more variability there will be in the extent to which that language is acquired (Birdsong, 2006). Indeed, the Late Bilinguals did have a larger English AoA range, as evidenced by a larger AoA standard deviation.

Future studies should also compare Spanish-English bilinguals who learned Spanish first with those who learned English first, and should also compare differences in language dominance, given that dominance can change over time and is not necessarily dependent on which language was acquired first. As stated previously, language dominance is a critical factor in determining the direction of influence between the L1 and L2 (Flege and Eefting, 1987; Flege, 1991; Flege et al., 1995, 2002; Simonet, 2010; Antoniou et al., 2011). Generally speaking, early bilinguals tend to be dominant in the L2, whereas late bilinguals tend to remain dominant in the L1 (Flege et al., 2002). It is difficult to determine what the L1 and the L2 are in the case of the Early Bilinguals in the present study, given that the children were exposed to both languages from a very young age. Moreover, both groups appeared to be dominant in English based on their input and output scores, yet both also showed a phonetic influence of Spanish on their English productions. The direction of this influence would implicate Spanish as the dominant language for both groups, despite their input and output scores on the questionnaire, which may not have been sensitive enough. Otherwise, we might have expected the reverse pattern of phonetic influence, at least for the Early Bilinguals. On the other hand, the Late Bilinguals showed the unexpected impact of English (their L2) on the Spanish phonological system; this is suggestive of English dominance.

Though an attempt was made to match the Early and Late Bilinguals in terms of input, output, and proficiency, the language use questionnaire employed for this study did not document the extent to which code-switching was employed by the two groups, and this too could have impacted the results. Perhaps the Early Bilinguals code-switched more regularly, and may have done so since early childhood. The Late Bilinguals may have code-switched less at the time of the study, and also during the process of acquiring English. Though there is conflicting evidence regarding the cross-language phonetic and phonological influence of one language on the other during code-switched utterances (Grosjean and Miller, 1994; Bullock et al., 2004), the current study attempted to prevent opportunities to code-switch by separating the tasks in the two languages and requiring the participants to read the word lists in their carrier phrases. However, the long-term impact of different levels of code-switching that may have distinguished the two groups was not controlled for (Balukas and Koops, in press). Perhaps regular code-switching is more likely to lead to category assimilation, whereas less frequent code-switching might serve to maintain separate phonetic categories. This too would be an interesting direction for future research.

In summary, the results of the foregoing study indicate that AoA does impact bilinguals’ production of sounds that are shared between their two languages. Although there was a phonetic influence from Spanish to English regardless of the age at which English was acquired, this was stronger for those bilinguals who learned English at a later age. Moreover, the effects of English phonology on Spanish were only apparent for those bilinguals who acquired English at a later age. The findings raise a number of questions regarding AoA, dominance, and the direction of influence that would be fruitful directions for continued study of bilingual phonology.
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Footnotes

1 Note that English dialects vary by /l/ darkness. American English /l/ is described as dark in all contexts; however, many (but not all) British dialects employ a clear /l/ in onset position and a dark /l/ only in the rhyme (Hawkins and Nguyen, 2004; Carter and Local, 2007). Moreover, interspeaker variability in /l/ darkness has also been observed for American English (Huffman, 1997).

2 For expository purposes, the term “Late Bilingual” is used. These bilinguals are often referred to as “sequential bilinguals” or “heritage speakers” (Valdés, 2005). The term “sequential” is intentionally avoided here, because some of the Early Bilinguals are arguably characterized as sequential as well, having learned English later than Spanish (e.g., at age 3 years; Meisel, 2001; Genesee et al., 2004).

3 The standard errors for the monolinguals reflect a common situation in a bilingual context. Spanish is prevalent in this community and can be heard in marketplaces, in restaurants, and on television and radio.

4 Intervocalic forms were excluded because English and Spanish differ in terms of how intervocalic /l/ is syllabified, particularly in post-tonic contexts. Thus, in the English word “solo,” the /l/ is often assumed to occur in coda position of the first syllable, as with [ˈsoɫ.o], due to stress-based (re-)syllabification, though lexical and morphological factors also play a role (Borowsky, 1986; Hayes, 2000; Yuan and Liberman, 2011; Lee-Kim et al., 2013). Whereas, in the Spanish word solo, the /l/ is assumed to occur in onset position, as [ˈso.lo] (Harris, 1983; Colina, 1997). This is an “interlanguage structural ambiguity” (Paradis, 2001b) that would be of interest for future studies on Spanish-English bilinguals. Plosive + /l/ forms were also excluded due to inherent differences in VOT that occur on the so-called voiced and voiceless plosives, which in turn can affect characteristics and subsequent identification of the formants for the following /l/ (Flege and Eefting, 1987; Flege, 1991; Yavaş, 2008).

5 An earlier draft of this paper included a normalization process that used the /i/ and /u/ vowels. Given the fronter quality of California English /u/, a normalization process using the vowels /i/ and /o/ was recommended as an alternative by an anonymous reviewer. The results of this prior analysis were similar to the findings presented here, which strengthens the findings observed here.
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In the article “Age of acquisition and allophony in Spanish-English bilinguals” Barlow (2014) presents production data of /l/ from two groups of Spanish-English bilinguals, who differ on age of acquisition of English (before 5 years or after 6 years of age). Barlow's contribution is a welcome addition to the relatively understudied field of allophone acquisition by second language learners. In what follows I expand upon issues touched upon by Barlow in her article and comment more generally on why the issue of variability in the speech stream (of which allophones in complementary distribution is but one type) must be addressed differently for L2 learners than for infants acquiring a first language. I restrict the discussion to perception and will primarily address issues key to adult (i.e., individuals who began to acquire their second language after the sound system of their first language is in place) second language acquisition.

Research on how adults perceive non-native sounds has received considerable attention over the past thirty years (see work by Flege and Best for the most influential models of L2 perception) and the vast majority of this work has looked at the way in which non-native sounds assimilate into native-language sound categories, independent of the context in which they occur (for an exception, see Levy and Strange, 2008). In a certain sense, it can be said that much of this research abstracts away from speech perception as it unfolds in real time (McMurray and Jongman, 2011). Part of the challenge real-time speech perception represents for L2 learners involves dealing with the way co-occurring sounds (or abstract contexts such as stress, see Shea and Curtin, 2011) affect each other or lead to variability, whether predictable or indexical in nature.

The study of allophone acquisition represents an effort to break away from this tradition and can be included in the broader research program that examines how learners deal with the variability found in the input. Indeed, variability itself is “highly variable” and can be due to individual speaker differences, dialect differences, speech rate, and formality. These kinds of variability are often distinguished from allophonic variability that is the result of phonetic or phonological factors and tend to occur in a more across-the-board fashion in speech.

In terms of L1 acquisition, part of learning a language's sound system necessarily involves learning which sounds contrast and which do not. Research suggests that distributional knowledge and phonetic similarity play a key role in guiding infants toward identifying non-phonemic sounds in their language (see Seidl and Cristia, 2012 for an excellent overview; see Yeung and Werker, 2009, for work showing that a lack of lexical contrast can be used by infants to acquire allophones in non-contrastive distributions as well). For example, in a recent study, Seidl et al. (2009) examined the role of phonemic vs. allophonic contrasts in infant speech perception. They familiarized French-learning 11-month-old and English-learning 11- and 4-month-old infants to syllables in which the final consonants conditioned the nasality of the previous vowel. In French, nasality is phonemic while in English it is allophonic. The results showed that French-learning 11-month-olds and English-learning 4-month- olds had a reliable pattern of preference while English 11-month-olds were insensitive to the patterning, orienting equally to syllables following and violating the familiarized patterns. The authors conclude that language-specific sensitivity to context-driven allophonic contrasts emerges as early as 11 months of age.

In contrast, adult native listeners distinguish allophonic contrasts at a phonetic level less accurately than phonemic contrasts. For example, Pegg and Werker (1997), using an AX discrimination task, showed that native English-speaker adults' performance on the allophonic contrast between voiced [d] and the voiceless unaspirated [t] was better than chance, but nonetheless worse than that on a phonemic contrast (for similar results see Whalen et al., 1997).

In addition to perceiving the difference between two different phones, there is another important component to allophonic acquisition: its context-driven nature. Specifically, allophonic perception cannot be truly categorized as such unless the sounds occur in the context in which they are expected (or not, see Shea and Curtin, 2011 for details; Key, 2014). For example, Peperkamp et al. (2001), using the French [χ] - [ʁ] alternations showed that French listeners could discriminate between allophonic segments in CV syllables but as soon as the CV syllables were put into their allophonic contexts, such discrimination disappeared. Thus, to truly speak of “allophone perception” listeners must be aware of the contrast but also the context in which it occurs.

The mechanism by which infants build their sound categories is based upon tracking distributional frequencies across the speech stream (Maye et al., 2002). A number of laboratory studies reveal that such learning is possible in both infants and adults (Maye and Gerken, 2001; Hayes-Harb, 2007). Nonetheless, a recent study by Wanrooij et al. (2014) suggests that there may be differences between infants and adults in terms of the capacity each group has for making use of distribution-based learning. Wanrooij et al. use MMN imaging and the odd-ball paradigm to show that Dutch infants can be trained on a bimodal distribution to distinguish non-Dutch vowels whereas adult learners do not show such sensitivity. This suggests that a distribution-based learning mechanism is indeed weaker in adults than in infants.

For adult second language learners, neither phonetic similarity nor distributional knowledge is necessarily available for allophone acquisition. Distributions may be objectively present in the speech stream but adult L2 listeners will not necessarily perceive them in a faithful fashion (see extensive work by Flege and colleagues on how L2 speech categorization may be impeded, depending upon the phonetic proximity of the target sound to native sound categories). Thus, the raw input that infants use to create their phonetic categories does not get processed in the same way by adult L2 learners and as a consequence, phonetic similarity is also judged differently: two sounds that are similar to native ears may not be at all similar to L2 ears. This raises questions regarding how the input is processed and stored by adult second language learners in the creation of these new categories.

All is not lost for adults, however. While distribution-based learning relies upon implicit learning mechanisms, adult learners (as compared to infant and child learners) can use explicit learning mechanisms to at least become aware of allophonic alternations. Whether in the second language classroom or in naturalistic learning contexts, adults can be taught where to expect variability in their target language or they can express an explicit awareness when exposed to it. This does not mean that production/perception will necessarily follow, but it does mean that the adult learner can be explicitly aware of an alternation that infants must acquire implicitly and this explicit awareness may serve to initiate perceptual tuning to the L2 input.

For literate learners, spelling is another factor that may influence how variability is processed. Many L2 learners acquire the target language in classroom contexts where, from the first day of class, they are encouraged to read and write in their second language. Thus, target language literacy begins prior to the establishment of phonological and phonetic categories and may result in an overreliance on L1 sound-spelling correspondences, particularly at the earliest stages of L2 acquisition. In the case of allophones, this may be especially problematic. Allophones that belong to the same category often share an orthographic symbol that corresponds to the phonemic category. The shared orthographic symbol encourages the learner to ignore the phonetic variants in the input and build one category for both allophones. Orthography may also hinder the development of L2 allophonic categories when native language allophones correspond to different orthographic symbols in the target language, inadvertently encouraging the learner to think they need to create a new category all together. An example of this latter situation occurs with the flap in English (as in “water”) and the tap in Spanish (as in “pero”). These two sounds are acoustically and articulatorily very similar but in English the flap is an allophone while in Spanish, the tap is a phoneme. In spite of their similarity along acoustic and articulatory dimensions, the sounds are represented by different orthographic symbols in each language, hindering recognition and encouraging the creation of a totally new category. In sum, orthography can help or hinder the acquisition of allophones in a second language, depending upon the L1-L2 categories involved.

Another issue related to input is whether the bimodal distribution listeners are claimed to use to establish allophonic categories is truly bimodal in naturally-occurring contexts. Many allophonic relationships that were previously characterized as involving complementary distribution are better conceived of as existing on a continuum, with binary distribution as a tendency, rather than an absolute. This may particularly hold for learners who are exposed to cross-dialectal variability. For example, Recasens and Espinosa (2005) show that the degree of darkness found in /l/ allophones varies across dialects of Catalan. Carrasco et al. (2012) found a similar degree of variability in the voiced stops across different dialects of Spanish. Thus, what has often been understood as complementary distribution may in fact be better explained as dialect-dependent in degree and extension.

It is important that future research consider more closely how adult second language learners deal with variability in the speech stream and how language experience, proficiency and use interact with this. As Barlow's study reveals, it is not enough to simply predict how L2 sounds will assimilate into native language categories based upon target language and native language categories. It is necessary to consider the context of the sounds and the experience language learners bring to the task. Related to this is a need for research on how variability affects word processing, rather than merely perception of individual sounds. Indeed, recent work on cross-linguistic phonemic perception has revealed an important effect for task demands on L2 speech perception (Sebastián-Gallés and Díaz, 2012), and speech segmentation (Shea and Renaud, 2014). Further work is necessary to determine precisely how allophonic information is represented by L2 learners. For example, we might ask if lexical processing by second language learners is slowed down by mismatched allophones, or do they merely ignore it and consider it to be noise? Research shows that L2 learners are sensitive to context when hearing target-language allophones and when L2 listeners are exposed to allophonic variants outside of their expected contexts, processing is interrupted (Shea and Curtin, 2011).

In native language acquisition, researchers have been addressing issues of variability for quite some time and we need more research to help us understand how adult second language learners confront the same challenges. Evidence seems to be accumulating that outside the laboratory, the same distributional learning mechanism that allows infants to create phonetic categories during the first year of life may not afford adults acquiring a second language the same degree of success (Wanrooij et al., 2014). However, as stated above, adult learners can benefit from explicit instruction that can help them learn from regular, conditioned variability in the speech stream.
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Recent studies, using predominantly visual tasks, indicate that early bilinguals tend to outperform monolinguals on attention tests. It remains less clear whether such advantages extend to those bilinguals who have acquired their second language later in life. We examined this question in 38 monolingual and 60 bilingual university students. The bilingual group was further subdivided into early childhood (ECB), late childhood (LCB), and early adulthood bilinguals (EAB). The assessment consisted of five subtests from the clinically validated Test of Everyday Attention (TEA). Overall, bilinguals outperformed monolinguals on auditory attention tests, but not on visual search tasks. The latter observation suggests that the differences between bilinguals and monolinguals are specific and not due to a generally higher cognitive performance in bilinguals. Within the bilingual group, ECB showed a larger advantage on attention switching, LCB/EAB on selective attention. We conclude that the effects of bilingualism extend into the auditory domain and are not confined to childhood bilinguals, although their scope might be slightly different in early and late bilinguals.

Keywords: bilingualism, cognition, attention, auditory attention, age of acquisition

INTRODUCTION

For many decades, the study of bilingualism focused on the linguistic differences between monolingual and bilingual children and adults, such as vocabulary size, lexical access, and morphosyntactic development (see De Houwer, 2009, for a review). However, from the 1990s onward the idea emerged that the experience of bilingualism might also influence cognitive functions other than language. Studies comparing mono- and bilingual children suggested a bilingual advantage in non-verbal problem-solving tasks such as the dimensional change card sort task, cardinal quantity tasks, and, with particular relevance to the present study, in the control of attention (Frye et al., 1995; Zelazo et al., 1996; Zelazo and Frye, 1997; Bialystok, 1999; Bialystok and Martin, 2004).

Recent studies demonstrate that these differences persist well-beyond childhood (Bialystok et al., 2004, 2006, 2008, 2012). Using the Simon task (Simon and Small Jr, 1969), Bialystok et al. (2004) found that although the bilingual advantage was consistent between the ages of 30 and 60, after the age of 60 response times began to decrease in both monolinguals and bilinguals but this decline was significantly slower in the latter group. These cognitive advantages of bilingualism in older adults can be of considerable practical relevance, leading to a slower cognitive aging and a later onset of dementia (Bialystok et al., 2007). Indeed, studies from different countries, with radically different populations, cultures, and languages arrived at a remarkably similar estimate of a 4–5 years delay in the onset of dementia in bilingual patients when compared to monolinguals (Alladi et al., 2013). Thus, bilingualism is starting to play an increasingly important role in the current debates about cognitive reserve and the factors influencing cognitive aging and dementia (Bak and Alladi, 2014).

Different explanations have been put forward to account for these apparent cognitive differences between bilinguals and monolinguals. Kroll and De Groot (1997) postulate that the bilingual advantage results from a greater cognitive flexibility due to the need to select appropriate language options from one common conceptual store, which contains a large number of mappings of words and concepts. In contrast, Green (1998) argues that bilinguals have better inhibitory control because, in order to prevent ongoing interference, they must inhibit the language not in use. Indeed, a study by Treccani et al. (2009) demonstrates that the very efficiency of inhibitory processes in bilinguals can turn into a disadvantage when a new task requires activation of previously inhibited material. Other studies (Hilchey and Klein, 2011; Hernández et al., 2013) have recently questioned explanations of the bilingual advantage in terms of inhibitory control, calling for more in-depth research on different components of executive function and on the different operations of the central executive system. Some researchers have also questioned the generalizability of results showing a bilingual advantage, based on the heterogeneity of the bilingual population, the instability of these results and a number of failed attempts to replicate them (Paap and Greenberg, 2013; see Kroll and Bialystok, 2013 as response). While this debate is still open, the field is engaged in finding exactly how specific factors affecting the bilingual experience relate to specific components of executive control (Paap, 2014). The present study is a contribution to this wider aim.

One of the factors that might influence the nature of cognitive processing in bilinguals is the age of acquisition of the second language. Early studies of cognition in bilinguals focused on simultaneous or early successive bilinguals who acquired both languages in their first years of life and it is in this group that bilingual cognitive advantages have been best documented (Bialystok, 2007). However, recent studies suggest that both early and late bilingualism might have significant, yet different influence on frontal-executive functions, with early bilinguals being better at switching, late at inhibiting (Tao et al., 2011). Indeed, early and late bilingualism could be associated with different patterns of brain development (Klein et al., 2014). Given that the acquisition of a second language in adulthood is arguably becoming more common than the ideal case of early simultaneous bilingualism, it is important to determine whether the effects of bilingualism—advantageous or disadvantageous—extend to this population.

The identification of bilingualism as a potential factor delaying dementia (Bak and Alladi, 2014) brings a new set of challenges to the researchers working in this field. In order to explore the impact of bilingualism on healthy and on pathological aging, we need large studies, including healthy elderly population as well as patients suffering from different brain diseases. These types of participants require brief, easily applicable tests, ideally those already in use in clinical populations. In contrast, the majority of studies exploring cognitive differences between monolinguals and bilinguals so far have been using complex experimental paradigms applied in laboratory settings. Such procedures cannot be easily used in large cohorts of elderly participants, let alone in patients with dementia, stroke, head injury or other disorders affecting nervous system. What is needed, therefore, is a brief clinical instrument sensitive to potential cognitive differences between mono- and bilinguals.

The Test of Everyday Attention (TEA) (Robertson et al., 1994) offers a particularly suitable tool to address this problem. Firstly, it is a well-established and widely used clinical test, with large sets of normative data collected in healthy elderly Western (Robertson et al., 1996) and Asian (Chan et al., 2006) populations. Secondly, it has been successfully applied in a wide range of neurological diseases, including stroke, head injury, dementia, and other neurodegenerative conditions (Robertson et al., 1996; Chan, 2000; Chen et al., 2013). This means that the tasks are clear enough to be understood by those patient groups but, at the same time, sensitive enough to detect impairments. Thirdly, the TEA consists of different subtests, assessing different components of the attentional system: sustained attention, selective attention, and attentional switching (Robertson et al., 1996). It allows, therefore, a separate assessment of different forms of attention. Finally, while most cognitive test batteries tend to use predominantly visual material, which is generally easier to administer (Bak and Mioshi, 2007), the TEA has several auditory subtests based on tone counting (so called “Elevator tasks”).

The last aspect seemed to us to be of special interest in the context of bilingualism. In comparison with the wealth of studies examining the visual domain, much less is known about possible differences in auditory processing between mono- and bilinguals, despite the importance of the auditory domain in language acquisition and use. Moreover, the results of auditory studies of bilinguals and monolinguals have so far produced conflicting results. Bialystok and DePape (2009) did not find an advantage of bilinguals over monolinguals on an auditory Stroop task, while other authors reported a better performance in bilinguals on dichotic listening (Hamalainen and Hugdahl, 2011) and sound encoding (Krizman et al., 2012). Interestingly, the first study was based on non-linguistic stimuli (pitch), while the last two used as experimental material syllables such as “da” or “ba,” which form part of the sound repertoire of the languages in question. It is conceivable, therefore, that the linguistic nature of the stimuli provides an advantage for bilinguals. Hence, in order to establish whether the cognitive effects of bilingualism extend into the auditory domain, it is necessary to use tasks that minimize verbal elements as much as possible.

Based on these considerations, we have selected for our study five TEA subtests measuring different aspects of attention. Initially (Experiment 1), we selected the so-called Elevator Tasks 1–3, measuring in the auditory domain sustained attention (Elevator Task 1), selective attention (Elevator Task 2), and attentional switching (Elevator Task 3). Extending the results from the first experiment, we have added in Experiment 2 two further subtests (Telephone Search and Telephone Search while counting). These tasks assess visual search, an aspect of attention which, although demanding, does not require processing of conflicting information (e.g., switching, inhibition). Accordingly, we did not expect it to be influenced by bilingualism. These subtests can help, therefore, to determine whether possible differences between mono- and bilingual groups are due to general, differences in cognitive performance, or to specific aspects of attention. In Experiment 1, we examined early childhood bilinguals (ECB) (those who acquired both languages before the age of 4) and late childhood bilinguals (LCB) (who acquired the second language between the ages of 4 and 15 years). In Experiment 2, we extended the study to early adulthood bilinguals (EAB) (whose second language acquisition took place between the ages of 15 and 19).

METHODS

PARTICIPANTS

Experiment 1

All 60 subjects were students at the University of Edinburgh, who understood and spoke English fluently. Based on the results of the Language Ability Questionnaire (see Appendix 1 in Supplementary Material), 19 were classified as monolinguals (ML), 23 as ECB, and 18 as LCB (see Appendix 2 for a detailed list of languages spoken by each participant). There were no significant differences in age or gender distribution between the groups—age: ML: 22.2 ± 1.6; ECB: 21.3 ± 1.7; LCB: 23.6 ± 4.3 and gender (percentage females): ML: 73%, ECB: 44%, LCB: 50%.

Experiment 2

All 38 subjects were also students at the University of Edinburgh with fluent command of English. None of them had participated in the Experiment 1. Based on the results of the same Language Ability Questionnaire as in Experiment 1, the group was split into 19 monolinguals (ML) and 19 EAB, who acquired their second language between the ages of 15 and 19 years. There were no significant differences in age or gender distribution between the groups—age: ML: 21.5 ± 1.0; EAB: 22.9 ± 3.3 and gender (percentage females): ML: 36%; EAB: 36%. The study has been approved by the Ethics Committee of the University of Edinburgh, Psychology Department.

ASSESSMENT OF ATTENTIONAL FUNCTIONS

Both experiments consisted of subtests for the TEA, a standardized test battery to assess attentional functions (Robertson et al., 1994). Experiment 1 consisted of three TEA subtests (Elevator Tasks 1–3). In Experiment 2 we have used identical procedure for the tests TEA 1–3, but continued with two further subtests (Telephone Search and Telephone Search Dual Task). The test was conducted in a quiet laboratory space, with instructions and tones presented from a tape using headphones.

Elevator counting (elevator task 1)

Subjects are asked to count simple tones of the same pitch and duration presented at irregular intervals; used as a measure of sustained attention.

Elevator counting with distraction (elevator task 2)

Subjects hear low and high tones and count the number of low tones while ignoring the high ones; used as a measure of selective attention.

Elevator counting with reversal (elevator task 3)

Subjects hear a sequence of three different tones: a middle-pitched, high, and low tone, they are asked to count the middle-pitched tones, upwards if preceded by a high, downwards if preceded by a low tone; used as a measure of attentional switching.

Telephone search

Subjects are given a telephone book directory page and a cue-book illustrating the target symbols. The task consists of circling all entries with a given combination of symbols.

Telephone search dual task

Same instructions as above, with the additional difficulty that the subjects had to conduct the task while at the same time counting auditorily presented tones (simple tones of the same pitch, as in the Elevator Task 1).

RESULTS

EXPERIMENT 1

First, a comparison was conducted between the bilingual group as a whole (ECB and LCB) on one hand and the monolingual group on the other (see Figure 1 and Table 1). The Mann–Whitney test, used since the data were not normally distributed, revealed that bilinguals scored significantly higher than monolinguals in Elevator Task 2 (U = 466, p < 0.05) and Elevator Task 3 (U = 414.50, p < 0.05). No significant difference was observed on Elevator Task 1.
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FIGURE 1. Difference between the monolingual and childhood bilingual groups on TEA sub-tests (Experiment 1).



Table 1. Experiment 1—Comparison of the number of correct answers in Monolinguals vs. Childhood bilinguals.
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Subsequently, a Mann–Whitney test was performed to compare separately both bilingual groups with the monolingual one (see Table 2 and Figure 2). There were no significant differences between the groups in Elevator Task 1. In Elevator Task 2, LCB scored significantly higher than ML (U = 99.50, p < 0.05, r = −0.40), but no significant difference was observed between ECB and ML. In Elevator Task 3, in contrast, ECB scored significantly higher than ML (U = 103.50, p < 0.05, r = −0.35), while no significant difference was found between LCB and ML.

Table 2. Experiment 1—Comparison of the number of correct answers in Monolinguals vs. Early and vs. Late childhood bilinguals.
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FIGURE 2. Differences between the monolingual, the early, and the late childhood bilingual groups on TEA sub-tests (Experiment 1).



EXPERIMENT 2

Since, as in Experiment 1, the data was not normally distributed, Mann–Whitney U-test was performed (see Table 3 and Figure 3). No significant differences were found on Elevator Task 1. On Elevator Task 2, EAB performed significantly better than ML (U = 109, p < 0.05). Although the EAB performed also slightly better than monolinguals also on Elevator Task 3, the difference did not reach significance level (U = 129, p = 0.13). No differences between the groups were observed in the Telephone Search (U = 154, p = 0.43) and Telephone Search Dual Task (U = 154.5, p = 0.44).

Table 3. Experiment 2—Comparison of the number of correct answers in Monolinguals vs. Early adulthood bilinguals.
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FIGURE 3. Differences between the monolingual and early adulthood bilingual groups on TEA sub-tests (Experiment 2).



DISCUSSION

In both experiments the performance on the subtests of the TEA revealed specific differences between the mono- and the bilingual group. The bilingual advantage on Elevator Tasks 2 and 3 confirms previous reports of bilingual advantage on cognitively demanding attentional control tasks (Bialystok et al., 2006; Treccani et al., 2009), extending them into the domain of auditory attention. The bilingual advantage was demonstrated using a relatively simple attentional task adapted from a standardized clinical assessment battery. In comparison with the sophisticated computerized design used in many previous studies, the TEA subtests have the advantage of easy applicability: they are fast, easy to perform and evaluate, do not require a lab setting and can be used in conjunction with any type of tape recorder or a laptop. Moreover, they are already used across the world in different clinical populations (Robertson et al., 1996; Chan, 2000; Chen et al., 2013). They could find, therefore, widespread use in future studies of cognitive functions in bilingualism, particularly in large cohort studies of cognitive aging and dementia (Bak and Alladi, 2014), in which current experimental paradigms would not be practicable.

Consistent with recent reports that qualify the scope of the monolingual-bilingual difference (Hilchey and Klein, 2011; Tao et al., 2011), the influence of bilingualism on attention observed in our study was selective, affecting specific cognitive functions. Bilingual groups were not uniformly better on all attentional tests included in this study. In Experiment 2, there was no difference between the groups on Telephone Search and Telephone Search Dual Task. Both are difficult and demanding tasks, in which none of the groups reached ceiling level. However, the type of attention required to perform a visual search required in Telephone Search and Telephone Search Dual Task is different in quality from selective attention of Elevator Task 2 and attention switching of Elevator Task 3. Even in Telephone Search Dual Task which includes a dual task (simultaneous visual search and counting tones), both tasks involve different modalities (visual and auditory) and are, therefore, fundamentally different from the experience of bilingualism, in which the selection and switching normally happen within the same modality (except in bimodal bilingualism; Emmorey et al., 2008a,b). Furthermore, the fact that the bilingual advantage is confined to Elevator Task 2 and 3 and does not seem to affect Telephone Search and Telephone Search Dual Task suggests that this effect is not easily explained by a sample bias, such as a higher general intelligence or an overall better level of cognitive performance in the bilingual group.

Importantly, the effects of the bilingual experience were not confined to ECB. It was observed in all three groups characterized by different age of acquisition of the second language (early and late childhood and early adulthood). Traditionally, the majority of bilingualism studies has focused on speakers who acquired both languages in the first years of life, during the period of maximal sensitivity to language stimuli (or “Critical Period”; see Birdsong, 1999; Newport et al., 2001). However, many people start learning a second language in late childhood or adulthood and reach a very high and even native-like level of proficiency (Sorace, 2004; Sorace and Filiaci, 2006; MacLeod and Stoel-Gammon, 2010). The question whether this large group can also benefit from cognitive effects of bilingualism is of considerable practical relevance, particularly in light of the recent findings about the dementia-delaying effects of bilingualism (Alladi et al., 2013; Bak and Alladi, 2014).

However, although we found a positive effect of bilingualism in all three groups we examined (early and late childhood, early adulthood), its mechanisms might be slightly different. In a recent study, comparing early and late onset bilinguals, only those who started using both languages before the age of 10 were found to have a cognitive advantage (Luk et al., 2011). In contrast, Tao et al. (2011) found that both, early and late bilingual groups benefitted from bilingualism, but in different ways: the early group mainly on switching, the late on inhibition. Our results would be in line with this hypothesis. The cognitive requirements of the Elevator Tasks 2 and 3 are slightly different: Elevator Task 2 requires selective attention and successful inhibition of irrelevant stimuli. It could be compared, therefore, to visual inhibition tasks such as those used by Treccani et al. (2009). Elevator Task 3, in contrast, involves attentional switching between two (unpredictable) directions of counting. Hence, it is more similar to visual paradigms used by Prior and MacWhinney (2010) and Costa et al. (2009). It seems plausible that the early childhood experience of two languages especially enhances switching processes, whereas the later acquisition of a second language after the consolidation of the first one might require stronger inhibition of the native dominant language and would therefore have a greater impact on inhibitory control.

Our study has limitations. We have not conducted a general assessment of cognitive abilities beyond the TEA subtests used in our protocol. Although the dissociation between the Elevator Tasks, with a bilingual advantage and the Telephone Search Tasks without it speaks in favor of a specific effect of bilingualism on cognition we cannot exclude the possibility of “reverse causality.” It could be that it is not bilingualism that causes a cognitive advantage in certain individuals but that a superior baseline cognitive ability makes them more likely to acquire more than one language. Such confound is extremely difficult to address, since it would require either longitudinal studies or at least knowledge of baseline cognitive abilities in early childhood. Since this is the first time that the TEA has been used not to characterize brain diseases but individual variations in performance in normal population depending on the knowledge of languages, we do not know which practical consequences the observed differences might produce. Finally, we have not examined individuals who acquired a second language after the age of 19 years—a large and very important group.

However, we hope that by raising the question whether a bilingualism advantage can be observed well-beyond the traditional age boundaries of critical periods, our study will encourage further research, using a wider range of tasks and comparing groups of subjects who acquired the second language at different stages of their lives. In this way, we might be able to determine exactly which aspects of cognitive processing are affected by the bilingual experience and whether age of onset of bilingualism might have differential impacts on cognitive functions. The fact that these questions can be addressed using a brief and simple standardized cognitive tests such as TEA makes this field of study all the more promising.
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A commentary on
Never too late? An advantage on tests of auditory attention extends to late bilinguals

by Bak, T. H., Vega-Mendoza, M., and Sorace, A. (2014). Front. Psychol. 5:485. doi: 10.3389/fpsyg.2014.00485



In Never too late? An advantage on tests of auditory attention extends to late bilinguals, Bak, Vega-Mendoza and Sorace explored whether the bilingual advantage could be observed using a clinical assessment tool of attention, instead of an experimental task. As the authors note, a number of studies have shown a bilingual advantage that extends beyond the linguistic realm to cognitive tasks. In particular, bilingual children and adults have been shown to outperform monolingual peers on executive function tasks such as the control of attention (Bialystok and Martin, 2004; Bialystok et al., 2004). In addition to better performance on these experimental tasks, older bilingual adults have been reported to show a 4–5 years delay in the onset of dementia when compared to older monolingual adults (Bialystok et al., 2007). Although a bilingual advantage has been observed in experimental tasks, it is less clear if they would show this advantage on clinical tasks of attention control. Bak and his colleagues demonstrate that bilingual adults maintain this advantage on the auditory attention subtests of the Test of Everyday Attention. Two key issues should be considered in future research: first, we need to consider the clinical implications of these results; and second, we need to carefully describe bilingual participants to allow for the application of research findings to clinical practice. In exploring these issues, I will draw parallels with research in the assessment of vocabulary among bilingual children.

The application of clinical assessment tools to bilingual populations is a critical step in the fields of speech-language pathology and clinical psychology. In language assessments, particularly those used to assess children, the clinical tools tend to underestimate the children's language capacities (Umbel et al., 1992; Pearson, 1998; Bialystok et al., 2010) for two main reasons. First, bilingual children are often assessed in only one of their languages (Caesar and Kohler, 2007), and thus strengths in the other language are not documented. Second, the assessment tools have been developed and normalized on monolingual children, and thus the bilingual's score may be typical for a bilingual child, but not for a child acquiring a single language (Bedore et al., 2005). The case of vocabulary assessments provides a simple illustration of the downfalls of using tasks developed for monolingual populations. Bilingual children do not have identical lexical knowledge in both of their languages: they have a shared vocabulary (e.g., knowledge of the word for “tree” in two languages), and language specific vocabulary (e.g., knowledge of the word “multiplication” in the language used at school, and of “house coat” in the language used at home). Bilingual children often score lower than their monolingual peers in each of their languages (Pearson et al., 1993; Core et al., 2013), which can result in a referral to a speech-language pathologist for treatment. The referral may not be appropriate, even if the child is assessed in both languages, since the assessment tool does not account for the bilingual child's shared and language specific vocabulary (Bedore et al., 2005). A better assessment of vocabulary would consider the child's lexical knowledge using either a measure of total vocabulary (all words known), or conceptual vocabulary (concepts known regardless of language). Researchers have demonstrated that typically developing bilingual children score the same or higher than their monolingual peers when measured using their total vocabulary (Core et al., 2013), and conceptual vocabulary (Bedore et al., 2005). In the absence of a clinical tool that can accurately measure the bilinguals' vocabulary, it is important to develop normative data based on bilingual children.

In the present study, Bak and his colleagues have shown that the clinical tool, the Test of Everyday Attention, is sensitive to differences between bilingual and monolingual adults. In contrast to the vocabulary example above, the bilingual adults scored higher than their monolingual peers on the auditory subtests. From a clinical point of view, a higher score may not seem problematic, since it would not lead to a referral for further assessment or intervention. Instead, perhaps the criteria for referral for a bilingual patient should be adjusted upward in light of the higher performance of typical bilingual adults. For example, a bilingual patient who scored lower than his bilingual peers following a stroke may still be within the range of “normal” for a monolingual adult: should this lower score relative to his bilingual peers lead to more in depth evaluation? An important next step in this line of research would be to address the clinical significance of the difference observed. In particular, do bilingual adults who suffer from neurological traumas (e.g., stroke or head injury) or neurodegenerative conditions maintain the bilingual advantage?

In taking this next step, it will be important to carefully describe the bilingual population under study. As Bak and his colleagues found, bilingual adults may perform differently due to differences in age of second language acquisition: in comparison to monolinguals, adults who acquired two languages during early childhood performed better on the attention switching task, and those who acquired their L2 during late childhood and adolescence performed better on the selective attention task. Other research has shown that bilingual may also differ due to the contexts of second language learning, the contexts of on-going language use, and their abilities across different modalities. For example, in a study of bilingual children's vocabulary development in French and German, the amount of exposure played a strong role in the children's vocabulary development, despite simultaneous acquisition of both languages and daily exposure to both languages (MacLeod et al., 2013). In a series of studies that focused on bilinguals who spoke Welsh and English, Gathercole and her colleagues have documented the complex interplay between age of second language exposure, language learning context (home, school, or both), and on-going language use (Gathercole and Thomas, 2009; Gathercole et al., 2010). For example, in their study of executive function tasks among bilingual children, they found a bilingual advantage for bilingual children living in homes that used only Welsh (Gathercole et al., 2010). In addition to the context of language use, the bilinguals with more balanced use of both languages showed a stronger advantage (Gathercole et al., 2010). In experimental studies, a careful description of bilingual participants allows for replication and comparison across studies. This careful description is particularly important when applying findings to a clinical setting in order to provide the most accurate and appropriate services to patients.

I concur with Bak, Vega-Mendoza and Sorace: it is important to evaluate whether clinical tools are sensitive to bilingual abilities. Future research needs to carefully describe the bilingual participants with regards to age of second language acquisition, but also the context of language learning and on-going language use. Of equal importance is pursuing this line of research to understand whether the differences observed are clinically important. In the case of the assessment of bilingual children's vocabulary, the clinical impact was clear: bilingual children were at risk of over-diagnosis of a language disorder. For the control of attention, the clinical significance of the results remains to be documented but may result in the development of new criteria on attention subtests for bilingual adults.
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Bi- and multilingualism has been shown to have positive effects on the attainment of third and additional languages. These effects, however, depend on the type of bi- and multilingualism and the status of the languages involved (Cenoz, 2003; Jessner, 2006). In this exploratory trend study, we revisit Cummins' Threshold Hypothesis (1979), claiming that bilingual children must reach certain levels of attainment in order to (a) avoid academic deficits and (b) allow bilingualism to have a positive effect on their cognitive development and academic attainment. To this end, we examine the attainment of English as an academic language of 16-years-old school children from Hamburg (n = 52). Our findings support the existence of thresholds for literacy attainment. We argue that language external factors may override positive effects of bilingualism. In addition, these factors may compensate negative effects attributable to low literacy attainment in German and the heritage languages. We also show that low attainment levels in migrant children's heritage languages preempt high literacy attainment in additional languages.
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INTRODUCTION

In Germany and elsewhere, it remains highly debated if bilingualism has a positive impact on cognitive development or academic attainment (Gogolin and Neumann, 2009), especially in subtractive bilingual situations (Cenoz, 2003, pp 74–80). Several studies have shown that bilinguals have cognitive advantages compared to their monolingual peers (Bialystok, 2009, pp 97–98), particularly in tasks that require cognitive flexibility and selective attention (Bialystok et al., 2009, p. 230). At the same time, however, bilingual children have been shown to be disadvantaged as far as lexical retrieval is concerned (Bialystok, 2009, p. 55).

Regarding the attainment of additional languages, positive effects have been identified for bilingual learners in comparison to their monolingual peers (Cummins, 1992, p. 65; Jessner, 2006, p. 27). Such positive effects seem to manifest themselves only once certain attainment levels have been reached. Swain et al. (1990 p. 73) claim that bilingual literacy development is especially important in this respect. Furthermore, language external variables seem to play an important role (De Angelis, 2007, p. 12).

According to the German DESI-study (DESI-Konsortium, 2006), subtractive bilingual heritage speakers show slight advantages in the attainment of third or additional languages, interpreted by Burghardt and Esser (2008), Esser (2009) as an effect of learning German as a home language, rather than an effect of bilingualism itself. Overall, research on third language literacy attainment has led to mixed results concerning effects attributable to subtractive bilingualism (Cenoz, 2003, p. 83).

Cummins' Threshold Hypothesis (1979, p. 227) provides an explanation of different academic outcomes in subtractive bilingual situations. Cummins here postulates that bilingual children have to reach a certain level of attainment in both their L1 and their L2 for positive effects of bilingualism to play out.

Cummins' Threshold Hypothesis has been the subject of much criticism and debate, particularly with regard to the notion of “limited bilingualism” (MacSwan, 2000, p. 5). It has been argued that limited bilingualism carries pejorative connotations in the same way as the term “semilingualism” does. Consequently, researchers who use the term “limited bilingualism” view certain types of bilingualism from a deficit perspective (MacSwan and Rolstad, 2006, p. 2309).

We believe that it is necessary to distinguish between linguistic competence and performance (langue versus parole) in the interpretation of the Threshold Hypothesis. Cummins seems to use the term “language proficiency” to refer to both competence and performance, including school literacy. MacSwan (2000, pp 33–34) argues that if the Threshold Hypothesis refers to language competence, it is spurious because there is no evidence to suggest that subtractive bilinguals did not know the underlying principles of their language. If, on the other hand, the Threshold Hypothesis refers to school literacy, it is irrelevant and tautological (MacSwan, 2000, p. 34), because in this case literacy and related school knowledge would have to be viewed as aspects of language itself rather than academic achievement. Following MacSwan (2000), we here view limited bilingualism or semilingualism as completely unrelated to linguistic competence. If at all, these notions say something about the failure to perform according to certain cultural norms.

We do not regard the Threshold Hypothesis as a competence-related construct, but rather as a performance-based concept relating to educational attainment. Performance data are used to measure attainment, which only reflect the underlying linguistic competence. In this descriptive trend study, we investigate the effects of high and low attainment levels in informants' heritage language and their language of environment, i.e., German, on their attainment of English as a foreign language. We aim to do so by investigating the attainment of academic literacy in English by Turkish-German, Vietnamese-German, and Russian-German simultaneous and successive bilinguals in subtractive bilingual contexts who acquire English as their third or additional language.

The present study aims to investigate whether 16-years-olds with high literacy assessment scores in English also achieve high literacy assessment scores in German and their heritage languages, and whether a high assessment score in the heritage language in addition to the L2 German has a perceivable positive influence on literacy in the target language English.

It is important to emphasize that we are here measuring aspects of language performance, especially literacy achievement, and not proficiency understood as competence. To avoid confusion, we here opt to avoid the term “proficiency” altogether and use the terms “attainment” and “literacy achievement” instead. Furthermore, we here define the attainment of English as an academic achievement, i.e., educational attainment. We argue that the effects we can observe depend on a double threshold, meaning that thresholds for positive influence of literacy skills in informants' background languages are lower if socioeconomic factors are favorable.

METHODS AND DATA

The data presented here are the result of a panel study conducted in the context of the research cluster Linguistic Diversity Management in Urban Areas (LiMA-LiPS, 2009–2013), more specifically a pilot for a panel study initiated in the cluster that is still ongoing. Panel studies are defined as longitudinal studies that measure the same variables on the same units, in our case informants, over time. They therefore consist of multiple waves of testing. Two waves of testing were completed in the context of the LiPS pilot study. The panel study investigates the development of heritage languages and the language of environment (i.e., German) for children (aged 6, 11, 15 in the first wave of testing). They come from different migrant communities (Russian-German, Turkish-German, and Vietnamese-German) and a German control group, living in the urban space of Hamburg. In total, the LiPS pilot study tested 150 informants in each language group distributed equally across the three age groups.

We extracted n = 132 informants from the two older age cohorts (aged 12 and 16 at the time of data collection) in the second wave of this pilot study (henceforth main panel). In this study, we will only be focusing on the 16-years-old informants. The informants represent each of the language groups. The initial target number of participants we aimed to extract from the main panel was n = 160 (n = 40 for each language group, with n = 20 12-years-old and n = 20 16-years-old), but we encountered difficulties extracting data from the Turkish-German group in particular. In cases where the target number could not be achieved, additional interviews were conducted. Furthermore, we conducted interviews with monolingual student control groups equally distributed across the same ages with English as their L2 in Russia, Turkey, and Vietnam.

We differentiate between bilingual and monolingual informants, although it is possible to construe our German control group as bilinguals and our bilingual informants as multilinguals, as both groups have acquired English in addition to their native languages. We here opt to use the terms “bilingual” and “monolingual” because these appear in the main panel. Furthermore, we use the term “heritage language” instead of “home language” or “community language,” because it is the term utilized in the main panel.

Background variables and informants' attainment levels for different text types, both in German and their heritage language, were tested in the context of the main panel study. When additional interviews were conducted, we relied on questionnaires with smaller sets of background variables. In addition to this, we conducted an additional socioeconomic background interview and a parental questionnaire with all of our informants.

The English language tasks consisted of an oral description based on a picture sequence, a written narrative based on a picture sequence, and an academic language task, likewise based on a sequence of pictures. The latter was only conducted with the 16-years-old and aimed for instructive texts. All of the instruments were piloted in advance with children of the same ages and with the same language backgrounds as well as with adults. We piloted specifically for manageability of the task to avoid any cultural or sex-based bias. Interviews were conducted by bilingual interviewers in the children's homes. Most of the bilingual children we interviewed spoke primarily their heritage language at home, while the German monolinguals spoke only German at home. The informants were chosen based on a mixed method of random sampling relying on data obtained from Hamburg's registration office and snowballing. The aim was to collect representative data rather than data from homogeneous groups, as we have informants with a wide range of socioeconomic and educational backgrounds in our sample.

The instructive task was an English translation of the first part of Fast Catch Bumerang,1 a task which had been developed in the context of FÖRMIG (Reich et al., 2009). In the context of the main panel study, it had been conducted in German and informants' heritage languages with the oldest age group. The task had previously been used in large-scale projects in different languages, and was completed in English for the first time in the context of the LiPS pilot study (and therefore underwent additional piloting). It is an instrument aimed at measuring academic language that is not based on curricular goals. The instrument contains a set of six pictures showing the construction of a boomerang. The task is to write an instructive text describing the construction of the boomerang, understandable without the pictures. We allowed 20 min to complete this task. Two native speakers of English scored the task independently, thus increasing interrater reliability.

Six-digit numbers were assigned to each of the informants as IDs. The first digit encodes for city (1 = Hamburg; 2 = Lüneburg), the second digit encodes for language group (1 = L1 Russian, 2 = L1 Turkish, 3 = L1 Vietnamese and 4 = L1 German), and the third digit encodes for the age of the informants (2 = 12-years-old, 3 = 16-years-old). The last three digits are randomized sequences that allow us to identify each informant and to assign background variables from different testing sequences to each of them.

In this trend study, we focus exclusively on 16-years-old informants who were also part of the main panel and handed in completed versions of the Boomerang task in English,2 because these informants completed this task in all three languages, i.e., English, German, and their respective heritage language. This leaves us with n = 52 informants, distributed as follows: N = 20 Russian-German bilinguals, n = 11 Vietnamese-German bilinguals, n = 5 Turkish-German bilinguals, and n = 16 German monolinguals.

In a first step, we will look at all of the informants and take into account not only the language assessment scores for German, their heritage languages, and English, but also socioeconomic background variables that have been shown to have effects on language development and, subsequently, on language production. We try to assess whether bilinguals with similar socioeconomic backgrounds show differences in comparison to their monolingual peers regarding their production of instructive texts in English. In a second step, we will look at the n = 10 informants with the highest and lowest proficiency scores in English, and examine whether there are any correlations between language assessment scores in German and/or the heritage languages.

To this end, we will compare their scores in English to their scores in German and their heritage languages, as supplied by the main panel. It needs to be pointed out that different scoring schemes were used in the main panel and our study. These differences in measurement are due to the fact that students encounter English almost exclusively as a school subject, while they encounter both German and their heritage languages in informal environments. While the target varieties for German and children's heritage languages are diverse, there is a clear target variety for English, i.e., standardized British or American English, as it is taught in the German school context. Moreover, informants often have experienced no formal language education in their heritage languages. Consequently, while an overall correctness score is part of the English scoring paradigm, it is not part of the scoring paradigms for either German or the heritage languages.

PRELIMINARY RESULTS

TYPOLOGIES OF THE LANGUAGES INVOLVED

The typologies of the background languages of our informants are highly diverse. Russian is an inflectional-fusional language that has free word order (but a preference for SVO). It has no articles and fairly complex conjugation and declension paradigms (Wade, 2011). Vietnamese is a tonal, isolating language with an SVO word order (Ngô, 2001). Although it has a complex classifier system, there are no word classes that correspond directly to articles. Turkish is an agglutinating language with basic SOV word order (Göksel and Kerslake, 2011). It has multiple ways of expressing indefiniteness of the noun phrase, including an indefinite article. There is no definite article, though definiteness may be marked via declension.

German, the language of environment for all of the informants in our sample, has V2 word order in main clauses and SOV patterns in subordinate clauses. It has indefinite and definite articles and is classified as a moderately inflecting language. English, finally, is a weakly inflecting language. It has a basic SVO word order and definite as well as indefinite articles.

Based on the typologies of the languages involved, positive as well as negative transfer to the target language English is hypothetically possible from all of the source languages, i.e., informants' heritage languages and the language of environment, German. We here define transfer in the sense of Odlin's (1989) “cross-linguistic influence” and view it as a bilateral process with possible facilitation and interference outcomes. Due to the bi- and multilateral nature of transfer phenomena, it is therefore also possible for English to have an influence on German and the heritage languages, although this will play no role in the study presented here.

SCORES IN ENGLISH WITH REGARD TO SCHOOL TYPE

Scores for each of the tasks in English were measured as a combined score of lexical richness (types/tokens, lemmas/tokens), structural complexity (number of subordinating and coordinating conjunctions, clauses, relative clauses, sentences and passives in relation to token output), overall correctness score (target-like occurrences/tokens), and the length of the text. The score for the length of the text was measured against the highest token output, i.e., the text with the highest number of produced words, in the sub-sample. This method led to scores that range from 8 to 70, with the majority ranging from 40 to 70. In principle, it would have been possible to achieve higher scores, but none of the informants in our subsample achieved a score higher than 70. In a next step, scores were transferred to a categorical scoring system that ranges from zero to seven (zero being the lowest and seven being the highest), which in turn corresponds to a category in the Common European Framework of References for Language (henceforth CEFR; Little, 2006). These categories are based on the Can-Do-Statements issued by the European Union. The highest possible score in the categorical scoring system corresponds to the C2 category in the CEFR. None of the informants in our subsample reached a C2 level, six being the highest score achieved. The categorical scores were established by three independent raters based on the scores achieved in the written task. Individuals with comparatively lower scores out of 70 were able to achieve comparatively higher CEFR scores if their writing corresponded to a higher CEFR level according to the Can-Do-Statements. Because our scores included lexical richness and structural complexity, however, informants with lower total scores did not achieve higher scores than informants with higher scores in the categorical scoring system.

The three different categories are illustrated for informant 143032 (German monolingual) in Table 1.

Table 1. Categorization of attainment scores.

[image: image]

The scores of all n = 52 informants investigated for the purposes of this study are listed from highest to lowest in Supplementary Table 1 (see Supplementary Material). They were generated for the Boomerang task. We generated independent scores for the other tasks. These may differ from results in the Boomerang task, as they measure other aspects of language production. In Supplementary Table 1, informants are listed according to their ID and language group. In addition to the scores, the following information is given: language background, informants' sex, age of onset for German, the HISCED3 index (highest educational background in informants' families), the HISEI4 index (highest socioeconomic background of the informants' households), and school type. The 6-digit ID serves as a reference point for the background data and the scores.

All of the bilingual informants in our subsample save one (133044) used their heritage language as their primary language of communication with their parents and spoke primarily their heritage language at home. Some of the Russian-German bilinguals (those who had started acquiring German after the age of six) underwent schooling and literacy development in Russian.

Germany has a tracked school system. The Gymnasium is the highest form of secondary schooling. The biggest gaps in attainment levels can normally be observed between students who attend the Gymnasium and those attending other school forms. Differences in attainment between other school types are not as high. The Stadtteilschule—like the Gesamtschule—is a hybrid combining middle and secondary school tracks. The Realschule offers middle school education only. There are special school forms, such as the Förder- and Sonderschule, which tend to children with learning disabilities and are attended by students with significantly lower attainment levels. Differences in attainment within classes of the same school type are typically not as high in countries with tracked school systems as they are in countries with comprehensive school systems (Dronkers et al., 2011, p. 31).

The school type informants attend can be viewed as a marker of their educational attainment, but it is important to keep in mind that school type is a symptom of multiple underlying variables. For informants who attend higher secondary education, these variables can normally be explained in terms of favorable socioeconomic conditions and high educational backgrounds in their families. There are exceptions, though, as evidenced in Supplementary Table 1.

The majority of informants achieving high scores in the English Boomerang task attends the Gymnasium and comes from families with high educational backgrounds. The two informants with the lowest overall attainment scores for the Boomerang task are 143565 and 143327 (see Supplementary Table 1), both German monolinguals, who attend schools for children with learning disabilities. They completed the task primarily in German with interspersed English function words. The informants at the lower end of the scoring spectrum attend diverse school forms. Most of the informants who do not attend the Gymnasium achieve comparatively lower scores. In cases in which informants attend the Gymnasium and still have lower scores for English, we typically find comparatively lower HISEI and HISCED scores. The educational background of informants' families seems to play a more pronounced role than household income. Age of onset seems to be irrelevant, as we find simultaneous and successive bilinguals both at the higher and lower end of the scoring spectrum. Similarly, sex does not seem to be an influencing factor.

Although influences from the heritage languages are observable, especially with informants who acquired German after the age of three, the majority of non-target-like effects occur regardless of differences in language background. They may be explainable in terms of (partly fossilized) language acquisition stages.

Non-target-like occurrences in informants' texts include code mixing, as in Example 1. It occurs exclusively from German, especially at the lower end of the scoring spectrum. Moreover, we find non-target-like subject-verb-agreement and tense- and aspect marking, again primarily at the lower end of the scoring spectrum. This is illustrated in Example 2. Non-target-like word order, particularly in the placement of adverbs and prepositional phrases, is portrayed in Example 3. The latter phenomenon occurred regardless of the scores that informants' achieved. As most informants were not accustomed to the specialized English vocabulary the task required, all of them used coping strategies such as direct lexical transfer (Example 4) and paraphrasing (Example 5). We use angled brackets to indicate the non-target like specimens under discussion.

(1) 123241 Turkish-German bilingual

         I have a Boomerang <Schablone ‘template’>, we <schneiden es ‘cut it’>

(2) 133150 Vietnamese-German bilingual

         […] that you <has> the same form [… ] and your boomerang <are> finish

(3) 113161 Russian-German bilingual

         You have to fix the wood with the table and cut it <carefully> out

(4) 143577 German monolingual

         <boring machine> (instead of drill; German: Bohrmaschine)

(5) 143009 German monolingual

         <a thing to put some holes into wood>

Finally, note that the task did not trigger third person singular agreement, with which the majority of informants had difficulties in the other tasks we conducted.

SCORES IN ENGLISH WITH REGARD TO SCORES IN GERMAN AND THE HERITAGE LANGUAGES

Tables 2, 3 below show the 10 informants with the highest and lowest scores in English, listed from highest to lowest, along with relevant background variables and the language assessment scores in German and their heritage languages. The scores in the main panel were calculated with a mean value of 100 and a standard deviation of 20. As two waves of testing were conducted in the context of LiPS, two sets of scores are available. Here, we focus on the scores from the second wave.

Table 2. Informants with highest attainment scores, including academic literacy scores for German/heritage languages.
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Table 3. Informants with lowest attainment scores, including academic literacy scores for German/heritage languages.
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Again, there does not seem to be any effect attributable to either sex or age of onset regarding the scores in German and the heritage language. With the exception of informant 113090, informants with high scores in English also achieve high scores in German.

Of the 10 informants with the highest scores, five are bilinguals. Four of these belong to the Russian-German group. The remaining bilingual informant stems from the Vietnamese-German group, achieving the highest score of all bilinguals. This informant (133044) speaks primarily German at home. Her scores in German are higher than in Vietnamese. Her assessment scores for German, however, are lower than those of the monolingual German informants (except informant 143411). Further background variables reveal that informant 133044 is a special case, as she attended an international school in Vietnam where English was the first language that she formally acquired. This is one of the primary reasons for her high literacy score in English.

Three of the Russian-German bilinguals achieved high scores in their heritage language Russian. Informant 113090, a Russian-German bilingual attending the Gymnasium, shows low assessment scores in German and her heritage language, even though she achieved comparatively high literacy levels in the English Boomerang task. HISCED and HISEI levels are both high in her case.

At the lower end of the scoring spectrum for English (see Table 3), we also find lower literacy scores for German. Except for informant 113177, who shows lower scores in both background languages though better results for German, all of the informants show higher results in their heritage languages. Eight of the 10 informants are of multinational descent. The two informants with the lowest literacy scores represent the two German monolingual girls receiving specialized schooling for children with learning disabilities. Their results for English can be interpreted as a consequence of their learning disabilities. Four of the 10 informants with lower attainment levels in English are Turkish-German bilinguals, with n = 5 informants in our sub-sample being of Turkish descent.

We may suspect a correlation between literacy attainment in German and English. A Pearson correlation for our bilingual informants reveals that the raw scores for the English Boomerang task correlate at the 0.01 level with the scores in the German Boomerang task. There is no significant correlation between the scores for the heritage languages and English. These results are summarized in Table 4.

Table 4. Pearson correlation scores.
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BILINGUAL INFORMANTS' HERITAGE LITERACY ASSESSMENT SCORES IN RELATION TO THEIR ACADEMIC ACHIEVEMENT IN ENGLISH LITERACY

If we look only at our bilingual informants and rearrange our results according to the 10 informants with the highest literacy scores in their heritage languages, we find mixed results for their scores in English. If, however, we look at the 10 informants with the lowest assessment scores in their heritage language, this results in the picture shown in Table 5.

Table 5. Bilingual informants with lowest academic literacy scores in their heritage languages (Second wave).
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Informants with comparatively lower language assessment scores in the heritage language versions of the Boomerang task reach comparatively low literacy scores in the English Boomerang task. The exception to this is informant 133044, who, as has already been established, acquired English as her first formal language and achieves a relatively high score in the German version of the Boomerang task. Informant 113209 is an interesting case, because she reaches an above average literacy score in English, but comparatively lower levels of literacy in German and her heritage language. In this case, however, the family has a comparatively high educational background. Moreover, in the first wave of testing, she obtained a relatively high literacy score in Russian.

SUMMARY OF RESULTS

To sum up, it does seem to be the case that higher academic literacy scores in both German and the heritage language coincide with higher academic literacy scores in English. Whether or not literacy resources are accessible, however, seems to be dependent on language external factors. Moreover, comparatively higher academic literacy assessment scores in German seem to coincide more frequently with high academic literacy scores in English. Higher literacy scores in the informant's heritage language coinciding with comparatively lower attainment scores in German result in a lower academic literacy score in English. In general the lowest assessment scores in bilingual informants' heritage languages coincide with low academic literacy outcomes for English.

DISCUSSION

In this exploratory, qualitative analysis of our data set, we found no evidence for advantages of bilinguals regarding the production of written instructive texts in English, in comparison to their monolingual peers. Our results, however, show that bilingual informants with high assessment levels for academic literacy in both German and their heritage language are more likely to achieve better results in the production of academic English. In our view, this finding supports Cummins' Threshold Hypothesis as long as we view English literacy as a form of academic attainment. Moreover, informants with low literacy attainment levels in their heritage languages achieved comparatively lower scores for the task at hand.

Our results also show that there are individual thresholds, as some informants seem to be able to access their literacy resources on lower levels than others. The accessibility of these lower level resources seems to be dependent on socioeconomic background variables, as informants with low literacy scores in their background languages—though attaining high literacy scores in the English task—have a high socioeconomic and educational background.

Although we did not find evidence for advantages of bilingual informants regarding their literacy levels in English, it must be noted that there may be factors overriding our results. For example, 16-years-old students in Germany are likely to have encountered instructive text types in school and in their environment in German, but are much less likely to have encountered them in their heritage language, especially since the majority of our informants received no formal training in their home languages. Other overriding factors include the quality of English language education and students' motivation to learn English.

Even though our study is primarily concerned with literacy attainment, it would appear justified to take a brief look at the influencing factors identified in L3 acquisition studies. In this context, for example, typological proximity has been identified as an important factor (De Angelis, 2007, pp 22–31). In his Typological Primacy Model (2011), Rothman postulates that typological proximity is the strongest factor influencing syntactic transfer in L3 acquisition processes. Due to the close proximity of German and English, it appears possible that our informants rely more heavily on German than on their heritage languages in the production of English, even if their heritage language knowledge is comparatively high. This may even apply to informants whose heritage language is dominant, as is the case for some of the Russian-German informants. This claim seems to be supported by the fact that informants code-mix almost exclusively from German and that the majority of direct lexical transfer patterns that we can observe come from German. Another possible explanation for these observations is that transfer occurs from German because it is the L2, thus supporting the L2 status factor model initially put forth by Hammarberg (2001) and recently developed further by Bardel and Falk (2007) and Falk and Bardel (2011)5. According to the L2 status factor model, the L2 blocks out influence from L1, thus acting like a veil. Subsequently, we can make a strong case for a scenario in which high literacy scores in German are more likely to coincide with high literacy scores in English, not only due to the nature of the investigated task, but also due to the typologies of the languages involved.

It is important to note that we do not find any negative effects of high literacy scores in bilingual informants' heritage languages regarding their production of English academic texts. To the contrary, informants with high literacy assessment scores in both German and their heritage language are more likely to show higher literacy scores in English, though high assessment scores in German seems to be a precondition in this particular case. Moreover, informants with low literacy levels in their heritage languages have lower literacy scores in English. Informants' literacy levels in their heritage languages, therefore, contribute directly to their attainment of English literacy.

As already alluded to, it is difficult to compare informants' literacy skills in their heritage language to their literacy skills in German. Still, we would like to emphasize that due to the nature of bilingualism, comparing bilingual children's results in German or their heritage languages to monolingual children's results in German is also quite problematic. This follows from the fact that bilinguals cannot be viewed as a combination of two monolinguals, as established by Grosjean (1989).

Pursuing this line of thought further, we would also like to note that the comparison of bilingual and monolingual learners in the acquisition of English as an additional language poses similar difficulties. That is to say, advantages for bilinguals are more likely in domains where the same attainment levels have been reached for both their native languages. As children and adolescents who grow up in a monolingual environment are likely to have a more diverse knowledge of different registers than their bilingual peers, this may account for the high literacy scores that some of our monolingual informants achieve in English and disadvantage multilingual children in language assessment tasks for additional languages.

Another important factor to keep in mind with regard to our data is that there were 16 monolingual and 36 bilingual informants in total, and that the bilingual group was heterogeneous in terms of language background. Out of the bilingual informants, 11 were Vietnamese-German bilinguals and only 5 were Turkish-German bilinguals, while the others belonged to the Russian-German group. It is therefore difficult to draw conclusions concerning specific migration or language backgrounds.

CONCLUDING REMARKS

The exploratory study presented here is primarily intended as a trend study for further research. While we do find tendencies supporting Cummins' Threshold Hypothesis, the highly heterogeneous nature of the investigated data has to be kept in mind. Moreover, literacy and socioeconomic conditions do not cumulatively impact on the attainment of English as an additional language, at least not necessarily. Bilingual individuals achieving high literacy in German and their heritage languages also show high literacy achievement in English. While socioeconomic and educational background intensify these effects, informants with favorable socioeconomic preconditions are more likely to achieve high literacy levels. This means that they are able to access linguistic, or more specifically literacy, resources at a lower threshold.

At the same time, bilinguals of lower socioeconomic backgrounds can realize high literacy scores in English, if they achieve higher assessment scores in German and their heritage languages. In other words, they are able to access literacy resources at a higher threshold, but once they do, they perform at a high level. In our task, high literacy achievement in German coincided more often with high literacy achievement in English than high literacy achievement in informants' heritage languages. We argue that this is due to both the typologies of the languages involved and the task at hand, which tested for academic language and the production of instructive text types. More importantly, low literacy achievement in informants' heritage languages resulted in lower literacy achievement in English. A low level of literacy achievement in these languages can therefore be viewed as detrimental to literacy attainment in the acquisition processes of additional languages. Our results are therefore in line with findings by Swain et al. (1990) who suggest that L1 literacy is a key factor for positive effects in the attainment of additional languages in migrant contexts.
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FOOTNOTES

1. ^Fast Catch Bumerang is the German trademark of the instrument.

2. ^Some of the informants refused to participate in the Boomerang task, especially in the German-Vietnamese group. The reasons for this were diverse. Some informants thought that the task was too difficult, others simply did not want to do the task again, as they had already completed it in German and their heritage language.

3. ^The ISCED (International Standard Classification of Education) ranges from Level 1 to 6 and measures the educational background of informants' families. HISCED refers to the highest ISCED in informants' families (cf. Ehmke and Thilo, 2005).

4. ^The ISEI (International Socio-Economic Index of Occupational Status) ranges from 16 to 90 and is based the occupation and related income of informants' parents. HISEI refers to the highest ISEI in the family (cf. Ehmke and Thilo, 2005).

5. ^We would like to point out that both Rothman as well as Bardel and Falk define a true L2 as a non-native language (Bardel and Falk, 2007, p. 460), and that our findings would be more adequately viewed as L2 rather than L3 acquisition in the given context. We would also like to emphasize that the distinction between L2 and L3 acquisition is extremely difficult to establish for our groups of informants.
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Lechner and Siemund (2014) set out to determine whether bilinguals have an advantage for learning additional languages over monolinguals, purporting to evaluate the Threshold Hypothesis of Cummins (1979a) in this context. The study investigated the attainment of English literacy by Turkish-German, Vietnamese-German, and Russian-German simultaneous and sequential bilinguals for whom English is a third language, and found significant correlations (at 0.01 level) for the second language (German) with the third language (English) at 0.580, and for the heritage language with the second language at 0.638; while the heritage language correlated with the third language at 0.277, the result was non-significant (N = 34). This crosslinguistic transfer effect is well-documented in the scholarly literature for first language (L1) and second language (L2) learners (Genesee et al., 2006; Goldenberg, 2011), but very little prior work has been done to examine crosslinguistic transfer of literacy among trilinguals. The Threshold Hypothesis specifically points to ability levels in the first language as the mechanism which facilitates attainment in the second language (extended to a third language for Lechner and Siemund). The primary conceptual problem with “ability” in the first language is that it lacks any grounded theoretical description of “levels,” and simply equates social status with linguistic ability much as classical prescriptivist ideology does (MacSwan and Rolstad, 2003, 2010; Wiley and Rolstad, 2014).

Cummins (1976) developed the Threshold Hypothesis to account for an apparent conflict in findings regarding the cognitive benefits of bilingualism. Earlier studies concluded that cognitive progress and school achievement were negatively affected by bilingualism, while more recent research appeared to show “positive cognitive consequences.” Cummins noted that the studies that found a negative effect involved linguistic minorities, and those finding a positive effect involved a condition of “additive bilingualism” in which linguistic majority children are learning an additional language. Cummins theorized that the linguistic minorities were undergoing loss of their first language, and that “the level of linguistic competence attained by a bilingual child may mediate the effects of his bilingual learning experiences on cognitive growth.” That is, reports of negative effects of bilingualism for “cognitive and scholastic progress” related to minority children's (hypothesized) lower level of linguistic proficiency in the first language, as affected by acquiring a second, while children in the “additive” bilingual programs had the benefit of continued support of their first language. As Cummins (1976) put it,

Subtractive bilingualism, where L1 [first language] is being replaced by L2 [second language], implies that as a bilingual in a language minority group develops skills in L2, his competence in L1 will decrease. It seems likely that, under these circumstances, many bilingual children in subtractive bilingual learning situations may not develop native-like competence in either of their two languages (p. 20).

In later work, Cummins (1979a) extended his analysis to another similar problem. Swain (1978) had made the case that immersion programs, in which linguistic majorities are (partially or totally) immersed in an L2, differ in important respects from submersion programs, in which language minority children are immersed in a majority language (Cohen and Swain, 1976; Swain, 1978). Today, considerable research on program effectiveness has borne out this expectation, as it shows that children in bilingual programs generally outperform similar children in English immersion programs in the US, and that children with more access to home language support do even better than children with less access (see Rolstad et al., 2005, and works cited there).

To address these observed differences, Cummins (1979b, p. 223) proposed “a theoretical framework which assigns a central role to the interaction between socio-cultural, linguistic and school program factors,” in which “the level of competence bilingual children achieve in their two languages acts as an intervening variable in mediating the effects of their bilingual learning experiences” (Cummins, 1976, p. 229). Background characteristics, child input factors, and educational treatment variables acted together to influence “child process variables,” in Cummins' theory, resulting in minority children's differential ability in L1 and L2. A potentially resulting condition of semilingualism is thus posited to explain academic achievement differences among children. Embedded in the Threshold Hypothesis,

negative cognitive and academic effects are hypothesized to result from low levels of competence in both languages or what Scandinavian researchers (e.g., Hansegård, 1968; Skutnabb-Kangas and Toukomaa, 1976) have termed “semilingualism” or “double semilingualism” … Essentially, the lower threshold level of bilingual competence proposes that bilingual children's competence in a language may be sufficiently weak as to impair the quality of their interaction with the educational environment through that language (1979a, p. 230).

In Cummins' theory, semilingualism is a potential characteristic of minority language children, but not of majority language children, and is the cause of their weaker academic performance. For children in an additive situation, semilingualism does not degrade the quality of interactions in the classroom, generally leading to school success.

Lechner and Siemund take care to note, based on critical discussion in MacSwan (2000a) and MacSwan and Rolstad (2006, 2010), that literacy and language are different constructs, and seek to remove the blemish of semilingualism from the Threshold Hypothesis. In doing so, the authors observe, “We do not regard the Threshold Hypothesis as a competence-related construct, but rather as a performance-based concept relating to educational attainment.” Elaborating,

We believe that it is necessary to distinguish between linguistic competence and performance (langue versus parole) in the interpretation of the Threshold Hypothesis. Cummins seems to use the term “language proficiency” to refer to both competence and performance, including school literacy. MacSwan (2000a, pp. 33–34) argues that if the Threshold Hypothesis refers to language competence, it is spurious because there is no evidence to suggest that subtractive bilinguals did not know the underlying principles of their language.

However, the competence/performance distinction does not help in a general way to overcome the conceptual weaknesses of the Threshold Hypothesis. Competence refers to linguistic knowledge, and performance to the use of that knowledge in concrete, everyday situations (Chomsky, 1965). We utter things all the time which we immediately recognize to be ill-formed, reflecting on our linguistic competence, due to fatigue, distraction, memory loss, or other language-external factors. Because our underlying system of competence relies on recursive generative rules, it can theoretically produce sentences that are infinitely long; but as finite beings, we can't stick around long enough to say them. Claiming that “ability” levels differ according to linguistic performance rather than linguistic competence seems to achieve little or nothing, and still demands supporting evidence, just as it did when these differences were conceptualized in terms of linguistic competence. And as before, in Cummins' original proposals, relevant evidence is lacking, and other work indicates that the hypothesized “levels” are not to be found (MacSwan et al., 2002; MacSwan and Rolstad, 2006).

Granted, “linguistic performance” is used as a large, undifferentiated container of many very different kinds of psychological phenomena which competence-focused linguists generally wish to set aside, and context-sensitive language use, such as pragmatics and discourse, might reasonably be regarded as governed by the theory of linguistic performance, in part. Indeed, Cummins provides a four-component definition of “language proficiency,” following Canale and Swain (1980) and Canale (1983): Grammatical competence, sociolinguistic competence, discourse competence, and strategic competence. Cummins' (1981) definition of “sociolinguistic competence” is similar to what Chomsky (1978, p. 224) called “pragmatic competence,” defined as “knowledge of conditions and manners of appropriate use, in conformity with various purposes.” For Cummins (1981), discourse competence consists of “knowledge of how to combine meanings and forms to achieve a unified text in different modes” (p. 7), and strategic competence is the “mastery of verbal and non-verbal strategies” which assist under conditions of breakdowns in other competence domains. In this broader context, Cummins (1981) settled on a framework in which “literacy is viewed as one aspect of communicative proficiency” (p. 14).

If we think of school-based literacy and the particular language used at school as a different language register, or a Discourse in Gee's (1996) sense, then we are well-positioned to characterize school language as domain- and place-focused—the language of school differs from the language of skateboarding just as the language of boatbuilding differs from the language of farming. But notice that this is not the concept of language proficiency embedded in the Threshold Hypothesis, where groups are said to differ by ability levels, not contexts, and so the appeal to linguistic performance, or even context of language use, does not help to avoid the prescriptivist character inherent in the model.

Rather than try to salvage the Threshold Hypothesis, we suggest that an alternative theoretical framework be pursued, and that the original Threshold Hypothesis be discarded. In our own work, we have advocated the facilitation theory (MacSwan and Rolstad, 2005)—the view that cognitive architecture permits and facilitates transfer of literacy cross-linguistically precisely because it is essentially language-external. This view is also consistent with the approach in Riches and Genesee (2006), who posit “a common underlying reservoir of literacy abilities” available to L2 learners who are good L1 readers.

As argued in MacSwan and Rolstad (2005), the neuropsychological evidence suggests that language is separate and discrete from other mental faculties, taking psychological modularity as our framework (as is typical in the cognitive neurosciences). In the case of bilingualism, both languages are represented in the human language faculty (Epstein et al., 1996; MacSwan, 2000b, 2014). But unlike language and other perceptual systems, western-style literacy is a recent invention, and is absent from many human cultures (MacSwan, 2000a; Gee, 2001; MacSwan and Rolstad, 2010).

In fact, literacy seems to rely on a wide range of cognitive faculties; besides knowledge of language, these include background knowledge, systems of reasoning, motor control, visual processing, shape recognition, and context. Reading and writing are independent of special-purpose mental faculties like language, and should be conceptualized as a technological invention. Thus, literacy recruits knowledge as needed from relevant cognitive systems. Evidence from cases of selective impairment in which a blow to the posterior regions of the brain renders a person suddenly unable to read but with all normal language faculties intact adds additional support to this view (Gardner, 1974). School literacy may therefore be seen as one of several ways language is used to satisfy human purposes; it uses linguistic and other cognitive resources to represent language, but it is not itself an aspect of language ability in the linguistic sense.

We suggest, then, that “transfer” of literacy across languages occurs because in the bilingual brain, both languages have access to the same cognitive resources. As Genesee et al. (2006) observe in a comprehensive review, transfer of first language literacy to the second language context is found in studies of word reading (across age, linguistic typology, and L2 proficiency), reading comprehension (across age, typology, language status, direction of transfer, and tasks), and reading strategies. They found phonological processes underlying word recognition to be influenced by orthography, but a facilitation effect was still present. (We note that two of the three heritage language groups assessed in Lechner and Siemund's study—Vietnamese and Russian—use non-Latinate orthographies, contrasting with English and German, and the sample size of the Turkish-background group was relatively very small, at N = 5; these factors may underlie the positive but non-significant result for the correlation of heritage language literacy with English literacy in Lechner and Siemund's results.)

It is apparent, then, that one does not see a relationship between “first language ability,” however that is to be conceived, and second language literacy, but between literacy in the first language and literacy in the second language; in other words, literacy is relatively independent of the particular language for which it was initially acquired. In this regard, the usual meaning of transfer, which implies that a process “moves” knowledge from one language to another, should be seen as strictly a metaphor: Rather than move, both languages have access to the same store of knowledge, available to learners regardless of how the knowledge was acquired in the first place, as Riches and Genesee (2006) also suggested. Access to knowledge acquired in a first language has a facilitation effect on learning in the second language context.
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Lexical processing among bilinguals is often affected by complex patterns of individual experience. In this paper we discuss the psychocentric perspective on language representation and processing, which highlights the centrality of individual experience in psycholinguistic experimentation. We discuss applications to the investigation of lexical processing among multilinguals and explore the advantages of using high-density experiments with multilinguals. High density experiments are designed to co-index measures of lexical perception and production, as well as participant profiles. We discuss the challenges associated with the characterization of participant profiles and present a new data visualization technique, that we term Facial Profiles. This technique is based on Chernoff faces developed over 40 years ago. The Facial Profile technique seeks to overcome some of the challenges associated with the use of Chernoff faces, while maintaining the core insight that recoding multivariate data as facial features can engage the human face recognition system and thus enhance our ability to detect and interpret patterns within multivariate datasets. We demonstrate that Facial Profiles can code participant characteristics in lexical processing studies by recoding variables such as reading ability, speaking ability, and listening ability into iconically-related relative sizes of eye, mouth, and ear, respectively. The balance of ability in bilinguals can be captured by creating composite facial profiles or Janus Facial Profiles. We demonstrate the use of Facial Profiles and Janus Facial Profiles in the characterization of participant effects in the study of lexical perception and production.
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In this paper, we present a psychocentric view of language representation and processing, one that claims that, fundamentally, language representations have their reality in patterns of cognitive processing (Derwing, 1973). We claim that the psychocentric perspective is particularly relevant to the study of language processing in multilinguals in general and in modeling of the mental lexicon of multilinguals in particular. Tapping psychocentric effects requires the ability to triangulate among language perception ability, production ability, and individual participant properties. We have found that high density experimental paradigms such as those employed by Libben et al. (2012a,b) can capture these effects within an integrated experimental framework and that the evaluation of participant profile effects can be augmented through data visualization techniques such as the ones we present in this paper.

THE PSYCHOCENTRICITY OF LANGUAGE

Language ability contains an in-built paradox. On the one hand, it is something that is shared among members of a speech community. On the other hand, it is something that we possess as part of our individual cognitive states and capacities. The depth and complexity of this paradox becomes apparent when we consider the meanings of the apparently simple terms such as share and individual.

Members of a speech community share a language. The meaning of the word share in this context is of course different from its meaning in sentences such as “They share a chocolate bar” or “They share a taxi.” In both of these cases, there is a well-defined external entity (i.e., the chocolate bar or the taxi) that is referred to. A language is different. Except for its codifications in grammatical descriptions or dictionaries, a language is not a well-defined external entity, but rather a generalized construct that results from the abilities and behaviors of individual community members.

This brings us to the term individual. Language resides in the minds of individuals. However, we also know that the possible variation in individual characteristics of language representation and processing in the mind are constrained. Decades of research on language disturbance as a result of damage to the brain and fMRI studies with unimpaired populations have offered substantial support to the view that our language behavior is both linked to and constrained by common features of brain anatomy and physiology (see Pulvermüller, 2005).

These commonalities provide the context and constraints within which individual differences and the effects of individual language experience can play a role in shaping the synchronic character of an individual's language ability. However, both the constraints and the abilities reside in individuals and, thus, it is the individual that constitutes the fundamental object of psycholinguistic inquiry. This is essentially the psychocentric perspective (Libben, 2010; Libben and Weber, 2014).

The psychocentric perspective on language processing affects the ways in with we think about what it means for members of a speech community to share a language. Taking lexical knowledge as an example, the psychocentric perspective claims that it is not the case that English, as a language, has these or those words in its vocabulary. Rather, it is members of the community that have these or those words, individually, in their vocabularies. Because new words are acquired throughout the lifespan and because their specific characteristics, both structural and semantic, are influenced by patterns of individual experience, the psycholinguistic characteristics of words will differ from one person to the next.

PSYCHOCENTRICITY AND THE SHIFT TOWARD GREAT COMPLEXITY IN EXPERIMENTAL DESIGN AND ANALYSIS

The psychocentric perspective on language representation and processing, by definition, increases the complexity of the psycholinguistic enterprise by opening the doors to individualized notions of language unit and linguistic structure. However, this is very much in line with developments in the field as a whole. In a great many domains of psycholinguistic research we have seen a shift from small, highly controlled, factorial experiments to ones that embrace both participant and stimulus complexity (Libben et al., 2012a,b). A good deal of this shift is made possible by new statistical techniques such as mixed effects modeling (Baayen, 2008; Baayen et al., 2008), and by the much more widespread use of computationally implemented models to both advance claims about language representation and process and also to test the predictions that correspond to those claims. Because computationally implemented models receive their support or lack thereof as a result of their performance rather than through their representational transparency in traditional box-and-arrow flowchart models, they can much more easily incorporate complexity.

The developments outlined above make it possible to incorporate the complexity associated with a psychocentric perspective into the practice of psycholinguistic experimentation. The embracing of complexity marks a significant shift in the design of psycholinguistic studies. For example, in the domain of lexical processing, which is our focus in this paper, simplifying strategies have traditionally been a pervasive feature of experimental designs. Accordingly, the differences that might exist among experimental participants were seldom core features of experiment reports (Libben and Jarema, 2002).

PSYCHOCENTRICITY AND MULTILINGUALISM

The majority of the world's population speaks more than one language (Grosjean, 2012). And, considerable evidence has shown that bilinguals show patterns of performance that differ from those of monolinguals in their respective languages (e.g., Gollan et al., 2005; Ivanova and Costa, 2008; Gollan and Goldrick, 2012). These findings underline the point brought forward by Grosjean (1989) that we cannot simply assume that a bilingual, even a balanced bilingual, has two sets of monolingual linguistic abilities in one brain. What follows from this is that, in the case of bilingualism, the state of the language system will be even more individualized because it must accommodate, within a single cognitive architecture, potentially disparate linguistic systems. Moreover, the balance of those systems will vary greatly depending on the particular experience of the multilingual. More often than not, a monolingual's ability in his or her languages will not be balanced. This underlines how, indeed, we cannot consider bilinguals to have two sets of language ability in one brain.

Another factor that is relevant to the characterization of the language ability of the multilingual is that, whereas monolinguals typically show comparable language production and comprehension abilities, this is not always the case for multilinguals. This fact has particular relevance to the value of high density psycholinguistic paradigms, such as the P3 paradigm that we discuss below, in psycholinguistic research with multilinguals. Finally, there is an additional reason why the language ability of multilinguals must be seen psychocentrically. That is that, except for cases in which the languages of a multilingual are acquired early in life, the language system of the multilingual will be in greater flux than that of a monolingual. This is perhaps most evident in the domain of lexical processing which we consider below.

IMPLICATIONS FOR THE MENTAL LEXICON AND LEXICAL PROCESSING

We see the mental lexicon as a theoretical construct that refers to the store of words in the mind, the organization, and the abilities and processes involved in employing words in language comprehension and production. Thus, if a multilingual is in possession of a single mental lexicon, whatever differences might exist between the two or more languages of a multilingual will need to be accommodated within a single cognitive system for lexical comprehension and production (Libben, 2000; Libben and Goral, in press). For the most part, these interlingual lexical differences will be most evident for multimorphemic words. And, these, rather than their simpler monomorphemic counterparts constitute the norm (Libben, 2007). Although we often consider words as atomic representations that are stored in memory and retrieved for the purposes of language comprehension and production, most words of English and other languages are not composed of a single unit of meaning, but rather contain two or more constituent morphemes.

The facts that most people are multilingual and most words are multimorphemic have important consequences for our understanding of the dynamic nature of the mental lexicon and lexical ability. Throughout our lives we learn new words. And, as a consequence of learning these new words, we develop new associations among words and, from those associations, complex networks of word families. An educated native speaker of English will, throughout adulthood, encounter many words that he or she has never seen or heard before. Most of these words will be multimorphemic and thus morphological knowledge can be used to guess at the meaning on the basis of analogy with existing morphological patterns. When new words are acquired, morphological patterns are expanded and in some cases new morphological families are created. Thus, it is most appropriate to see the mental lexicon not as static store of individual representations (an image that is perhaps inherited from the metaphor of a language dictionary in the mind) but rather as a dynamic system of knowledge and knowledge processing that can be influenced by experience both in quantitative and qualitative ways. Quantitative changes may involve the expansion of vocabulary in childhood and adulthood as well as a possible contraction of vocabulary size as a result of disuse and aging (Goral et al., 2007).

Typically, a very dramatic jump in the size of an individual's vocabulary will occur when a second language is acquired. Indeed, perhaps the most dramatic difference between the mental lexicon of a monolingual and the mental lexicon of a bilingual is that, in the latter case, the individual simply knows many more words. According to Aitchison (1987), a typical speaker of English will know about 75,000 words. There is no evidence that learning an additional language (outside of cases of language attrition) is accompanied by a diminution of that number. Therefore, one might expect that a high functioning balanced bilingual would, ceteris paribus, have a vocabulary size of considerably more than 75,000 words. A high-functioning polyglot may have many more.

The qualitative effects upon the mental lexicon of the acquisition of a new language are substantial. Firstly, if we consider translation-equivalent lexical items to be special cases of synonymy, a speaker of multiple languages will possess an enriched network of synonymy. And, there may be multiple structural consequences. One language may have grammatical gender, the other might not. One language may have interfixes, the other might not. The languages of the multilingual may differ in their morphological headedness. And, they may differ in their patterns of prefixation and suffixation.

If we assume that the potential interlingual differences described above must be accommodated within a single cognitive system, it follows that the functional organization of the mental lexicon of multilinguals will have substantially greater complexity of structure and function than that of a monolingual. And, it is this complexity that gives rise to the need to track and analyze individual effects in the psycholinguistic study of lexical processing in multilinguals.

By definition, the language experience of multilinguals will be more heterogeneous than that of monolinguals. Thus, they will differ from each other more. On the one hand, this creates challenges to generalizability of results to broader populations, as it can be claimed that a multilingual is, by nature, sui generis. On the other hand, if our goal is to understand the ways in which the state of the mental lexicon and lexical ability are driven by experience, it is exactly the heterogeneity of experience that we should be seeking out and seeking to analyze and understand. Programs of psycholinguistic experimentation that embrace the kinds of complexity that this involves will need to employ methodologies and analyses that are both robust in the face of participant heterogeneity and at that same time sensitive enough to make use of the subtleties that they reveal.

These issues have been associated with longstanding debates in psychology. The distinction between a focus on the individual (the idiographic approach) and a focus on the group (the nomothetic approach) has been at the core of debate in both the experimental and clinical psychological literature since the introduction of the dichotomy in the late nineteenth century (see Robinson, 2011 for a review). Although the idiographic-nomothetic distinction has often been framed as an issue of appropriate sample size, the psychocentric approach that we describe does not lead to a favoring of small samples. Rather, the psychocentric approach intersects the idiographic-nomothetic dichotomy with respect to the matter of the locus of language as a theoretical construct. The psychocentric perspective claims that it is not external stimuli that have linguistic properties per se. It claims that linguistic properties reside as part of complex, dynamic systems within an individual. Thus, a conceptualization of language stimuli as “out there in the world” may be an example of what Alfred North Whitehead first coined as “the fallacy of misplaced concreteness” (Flynn, 1997).

THE USE OF HIGH DENSITY EXPERIMENTS TO BRING TOGETHER PARTICIPANT, PERCEPTION, AND PRODUCTION DATA

In the discussion above, we framed the challenge of psycholinguistics in terms of the psychocentric perspective. Within this perspective, the goal of psycholinguistic experimentation is to tap into the many facets of the dynamic system of language ability. Libben et al. (2012a) outlined the functional architecture of an experimental paradigm designed to achieve this goal in a manner that brings together measures of both language perception and production. The term they use, P3, for this paradigm refers to the key components: participant, perception, and production. As such, it falls within the category of what we term high density experiments, those that yield a rich set of dependent variables.

In its most general format, the P3 task can be considered to be a type of dictation task. Dictation is a highly integrative activity that has deep roots in both the practice of second language teaching and second language learning. It has long been considered to be a reliable indicator of overall language ability because it brings together almost all elements of language cognition. The dictation task is sensitive to the manner in which both comprehension and production can be integrated. The reason for this is that if the dictation stimulus is not perceived easily, it will be difficult to write because the writer is unsure of the nature of the stimulus and also because unfinished and ongoing perceptual processes must be carried out simultaneously with production processes. And, the greater the extent to which the writer has automatized production processes, the faster they will be able to be carried out, creating a lower level of demand upon cognitive resources. The dictation task was at the center of discussion in the language testing literature of the 1960s and 1970s (e.g., Carroll, 1961; Oller, 1971) and has been used successfully in psycholinguistic experiments, particularly those which have focused on sub-elements of the writing process (e.g., Frisson and Sandra, 2002).

The basic structure of a P3 experiment, as shown in Figure 1, involves three core components (1) the viewing of the stimulus (2) the oral production of the stimulus, (3) the writing of the stimulus. We discuss each of these, in turn, below.
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FIGURE 1. The P3 paradigm.



VIEWING THE STIMULUS IN A P3 EXPERIMENT

The stimulus viewing component of the P3 paradigm was designed to probe lexical processing by building upon established techniques. We developed a variant of the progressive de-masking technique developed by Grainger and Segui (1990). This technique requires that participants recognize a linguistic stimulus as soon as possible. Stimulus presentation in the progressive de-masking technique differs from the more common format of word recognition paradigms in which a visual stimulus appears suddenly, and often for a very brief duration. In the progressive de-masking technique, on the other hand, a stimulus is presented over an extended period of time, emerging, as it were, from a fog. It is imperceptible at first, and then becomes slowly visible over a period of up to 3 s.

In the implementation that we have created for this task using PsyScope X for the Mac, the “out of the fog” effect is created by alternating stimulus presentation with a pattern mask of cross-hatches (#####) for 18 cycles of 300 ms (ms). In the first cycle, the stimulus is presented for only 16 ms and the pattern mask, immediately following is presented for 284 ms to create the total cycle duration of 300 ms. This proportion of stimulus duration to mask duration shifts by 16 ms in favor of stimulus duration in each successive cycle. From the perspective of the participant, cycles are continuous. So the participant simply perceives the stimulus becoming stronger and the pattern mask becoming weaker. This continues until the participant responds or until the 18 cycles have been completed. In the final cycle, it is the stimulus that is presented for 284 ms and the pattern mask that is presented for only 16 ms.

The entire presentation sequence takes almost 3 s. In practice, however, participants' response times to multimorphemic words are in the range of 1000–2500 ms. This fact is important because it demonstrates how the progressive de-masking technique is at once an online recognition task, but at the same time not one that requires extremely fast reaction-time-like responses. Thus, it has in-built applicability for use with second language learners as well as participants of different ages.

 Libben et al. (2012a) also report the ways in which the progressive de-masking technique can incorporate masked priming as part of the stimulus presentation. The masked priming technique (Forster and Davis, 1984) has as its key motivation, the need in psycholinguistic experiments to block the participant's ability to make strategic guesses about the nature of a stimulus target on the basis of their conscious analysis of the prime. It is claimed that because masked priming durations are very brief (often less than 40 ms) there is insufficient time for such strategies to be developed. The progressive de-masking paradigm allows prime stimuli to be used in the early cycles of stimulus presentation. Our testing of the paradigm has revealed partial repetition prime differences when partial repetition primes have been incorporated into the initial two cycles (16 and 32 ms) of a progressively de-masked presentation.

The key strength of progressive demasking as a visual word recognition paradigm in comparison to lexical decision is that it does not require the presence of non-words in the experiment and does not require a metalinguistic judgment. Nevertheless, it is not without its drawbacks. Ferrand et al. (2011) compared the progressive demasking technique (using a button press response) to lexical decision and naming in a megastudy. The results of this research showed progressive demasking to be particularly sensitive to the visual characteristics of stimuli (e.g., length and the initial letter of the target string). In addition, however, the authors also reported that progressive demasking showed slightly greater sensitivity to semantic factors in comparison to lexical decision. It could indeed be the case that these observations are related to the effectiveness that Libben and Weber (2014) report for progressive demasking (across a number of versions) in the study of semantic transparency in English compounds. Here, sensitivity to semantic factors is exactly what is desired of the paradigm. Because compound words served as stimuli in this study, it may also be the case the sensitivity to length effects and initial segment effects were minimized. Compounds vary percentage-wise in length much less than monomorphemic words do, and, as Ferrand et al. note, initial segment effects are greatest for short words (Balota et al., 2004). Compound words are, by virtue of their structure, typically among the longer words of a language.

In our view, the progressive demasking task, despite the drawbacks noted by Ferrand et al. (2011) has particular applicability in a bilingual setting (see Lemhöfer et al., 2008) because it is not prone to influence by the composition of the non-words set of stimuli required in a lexical decision task. Moreover, as we have noted above, the distinction between words and non-words among bilinguals working in their non-native language, and in particular, second language learners, cannot be assumed to be identical to the word-nonword distinction for native speakers of a language.

ORAL STIMULUS PRODUCTION IN A P3 EXPERIMENT

In the original progressive de-masking technique presented by Grainger and Segui (1990), participants indicated their recognition of a progressively de-masked word by pressing the response time key. Libben et al. (2012a) modified the technique so that participants indicate their recognition by saying the word aloud as quickly as possible. This provides the opportunity to assess response time through a voice key and also enables the recording and analysis of phonetic properties of the response. This modification of the classical progressive de-masking technique is necessary to enable the entire P3 paradigm to function as a type of dictation task. As we discuss below, the P3 paradigm has two fundamental variants. The first is a one-participant variant in which the same person sees the stimulus, says it, and then writes it. The second is a two-participant variant in which the first participant sees the word and says it aloud and the second participant writes it. By modifying the response type to an oral response, therefore, we create a situation in which the one-participant variant and the two-participant versions of the paradigm are exactly comparable terms of event structure. In addition, we gain the opportunity for speech analysis within the paradigm.

WRITING OF THE STIMULUS IN A P3 EXPERIMENT

The third component of the P3 paradigm focuses on the written production component of the overall dictation task. Here too Libben et al. (2012a) built upon existing techniques. A number of studies within the last decade have demonstrated the manner in which the analysis of writing and typing can be used to address key questions in psycholinguistics in general and in the study of lexical processing in particular. Kandel et al. (2006) and Alvarez et al. (2009) have shown that by analyzing handwritten responses it is possible to gain insight into the effects of syllable structure and syllable boundaries (see also Kandel et al., 2011). Kandel et al. (2008) also demonstrated handwriting effects in the morphological domain by contrasting truly suffixed and pseudo-suffix words of French. This research, together with the typed response research by Will et al. (2006) as well as by Sahel et al. (2008) demonstrates the manner in which online written production is influenced by the morphological structure of words as well as other variables relevant to the organization within the mental lexicon such as constituent and word frequency.

The fact that such factors emerge in the analysis of writing serves to remind us that features of words such as morphological structure have their fundamental reality in the minds of language users and are revealed through their activity. In a writing task, participants are not surprised by stimuli. Rather, they are revealing, through their writing, the nature of their internal representations. If a participant pauses at syllable and morpheme boundaries as has been found in the above studies, this demonstrates that such structures serve to organize the chunking of their motor activity in production.

Our implementation of the writing component within the P3 paradigm has both handwritten and typewritten variants. The typewritten version produces data that are more easily analyzed. However, those data are less rich than those available to the net through the analysis of handwriting, in which we currently have the ability to measure both within-letter and between-letter durations, as well as (depending on the hardware employed) measures such as pen jitter and pen pressure.

CAPTURING PARTICIPANT PROFILES THROUGH ONLINE QUESTIONNAIRES AND STIMULUS EVALUATION

The P3 technique, particularly in the single-participant version, produces a participant profile by enabling the analysis of word recognition latencies, oral production characteristics, and written production characteristics. In our implementation we have augmented these sources of evidence with two additional components.

The first is the use of a participant questionnaire that documents the participant's background on a number of variables as well as his or her experience with other languages. Because the P3 paradigm incorporates, by design, a writing component, it was natural to employ this technology in the acquisition of questionnaire data. This yields not only data regarding the actual answers to questionnaire items but also writing duration data for the questionnaire as a whole.

The P3 design also incorporates a post online experiment component in which participants are asked to rate the stimuli that they have seen along a number of dimensions. For multimorphemic words, these include overall word frequency, perceived age of acquisition, and semantic transparency ratings for morphological constituents. Together these constitute individualized measures for stimulus predictor variables that are typically used in the analysis of the effects of stimulus characteristics upon language performance.

SINGLE PARTICIPANT AND DUAL PARTICIPANT VARIANTS OF THE P3 TECHNIQUE

In our view, the P3 paradigm opens up an opportunity to compare language processing in traditional psycholinguistic laboratory settings to a somewhat more ecologically valid context in which individuals are interacting. To be sure, a two-person dictation task is nothing like a conversation. However, we suggest that the ability to contrast one-participant and two-participant versions opens up a number of opportunities for the study of second language and multilingual processing. The paradigm makes it possible to break down the components of the overall experiment so that the possible effects of individual variants can be examined. It is perhaps appropriate to consider the single participant version to be the base version. This is the one in which a single participant sees a progressively de-masked stimulus, says it aloud, and then writes it. The effect of having seen the stimulus oneself and of having said the stimulus aloud oneself can be isolated by substituting, for those components, a version in which the oral stimulus is presented by a computerized text-to-speech program. In this case, participants are engaged in a single task: writing to computerized dictation.

By substituting computerized dictation for human dictation in the two-participant version, and by varying the first language background of the first speaker, it is possible to employ the P3 paradigm to measure second-language speech comprehensibility, as operationalized by written production accuracy, written production latency, and written production duration.

ILLUSTRATIVE EXAMPLE: THE USE OF THE P3 TECHNIQUE IN THE STUDY OF THE SEMANTIC TRANSPARENCY OF ENGLISH COMPOUND NOUNS

Libben and Weber (2014) employed this adaptation of the P3 technique in a study of sematic transparency in English compounds. They employed a core stimulus set of 40 noun-noun English compounds that differed in terms of the semantic transparency of their compound constituents. Thus, a compound such as sailboat was classified as transparent–transparent (TT) because the meanings of both the compound constituents sail and boat are preserved in the meaning of the whole word. At the other extreme, a compound such as humbug was classified as opaque-opaque because neither the meanings of hum or bug are preserved in the meaning of humbug. Between these two extremes were opaque–transparent compounds such as nickname and transparent–opaque compounds (TO), such as jailbird (TO). These compounds had been studied in a lexical decision task by Libben et al. (2003) and they thus offered the opportunity to compare the P3 technique for the same set of stimuli. The core stimulus set is presented in Table 1.

Table 1. The core compound stimulus set employed by Libben and Weber (2014).

[image: image]

Ninety-three native speakers of English participated in four versions of a P3 experiment. The versions contrasted individual vs. dyadic formats and whether or not a naming response or a button press response was made.

Before the main experiment, participants filled out a questionnaire on their language background and some demographic information. We have used the data derived from this questionnaire as input to the creation of the visual participant profiles that we present in section The Use of Facial Profiles in Monolingual and Multilingual Processing of the present report. Such questionnaire data are of course particularly valuable in cases in which the P3 experiment is conducted in participants' non-native language. Indeed, one of the advantages of the technique for the study of multilingual performance is that it has its roots in the second language testing.

All versions of the P3 paradigm showed the same data pattern for the four types of compounds. Thus, the results from the individual version, the interactive version, and the visual version for the analysis of progressive demasking latencies were merged. The resulting latency patterns are shown in the leftmost portion of Figure 2. As can be seen in Figure 2, the progressive demasking latencies were greatest for opaque-opaque compounds and least for TT compounds. This pattern accords with the lexical decision latency patterns obtained by Libben et al. (2003) and which are shown for comparative purposes in the right section of Figure 2. The difference in the scales of the response times for the two paradigms results from the nature of the progressive demasking paradigm in which, as described in section Viewing the Stimulus in a P3 Experiment above, stimuli are presented in incremental durations over a three second period.
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FIGURE 2. Comparing the progressive demasking results of Libben and Weber (2014) and the lexical decision results of Libben et al. (2003) for four types of compounds: transparent–transparent, TT; opaque–transparent, OT; transparent–opaque, TO; and opaque–opaque, OO.



In the second part of the P3 procedure, following the progressive demasking response, participants in the Libben and Weber (2014) study were asked to type the stimulus word. The results of the calculation of typing latencies yielded a pattern of results that supported the conclusion that typing latencies are affected by morpheme boundaries and that semantic transparency affects those latencies. These results accord with those of Sahel et al. (2008) who reported both these effects.

Figure 3 shows the pattern of typing latencies found by Libben and Weber (2014). For all compound types, the letter immediately following the morpheme boundary (the “plus one” condition) shows the greatest typing times. Those times were greatest for the TT compounds and least for the opaque-opaque compounds. Thus, the typing component of the paradigm supports the view that, in TT compounds, the full compound is “chunked” in terms of its constituent morphemes. This seems to be much less the case for the opaque-opaque compounds. It is worthy of note that the progressive demasking component and the typing component of the P3 technique target two distinct facets of compound transparency phenomena. The progressive demasking component targeted overall ease of processing. The typing component targeted the manner in which the stimuli differ in terms of the extent to which they can be characterized as being internally structured.
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FIGURE 3. Letter typing times in milliseconds for four types of compounds investigated by Libben and Weber (2014). The morpheme boundary is considered to be position zero. Position minus two is thus two letters before the boundary, position minus one is the letter before, and position plus one is the letter immediately following the morphemic boundary. Thus, for the compound sailboat, positions minus two to plus two would comprise the letters “i,” “l,” “b,” and “o.” The time taken to type the letter at position plus one (e.g., the “b” in sailboat) is interpreted as the time taken to pause at the morpheme boundary.



SUMMARY: P3 EXPERIMENTS PROVIDE A MEANS BY WHICH PARTICIPANT PROFILES CAN BE CREATED

The P3 paradigm that we have presented above is essentially a recombination of existing psycholinguistic methodologies. The advantage of this type of recombination for the study of second language processing and multilingual processing is its high density as a technique. By high density, we mean the ability to generate a very rich set of data for each individual. As we discussed at the outset of this paper, experimentation with second-language users and multilinguals requires that researchers capture the heterogeneity that typically exists within the linguistic ability and linguistic performance of this group. The P3 technique enables the creation of participant profiles by enabling the triangulation of perception, oral production, and written production. This is particularly important for second-language users and multilinguals because there are often imbalances across those domains that are much larger than those that would be expected for native speakers and monolinguals.

The creation of a participant profile is also supported by the two adjunct procedures that we discussed above, namely the questionnaire and the off-line stimulus evaluation. These are of course not unique to the P3 paradigm. In any experiment with second-language users or multilinguals, an extensive language use and language background questionnaire will be of considerable value. Typically, however, employing the characteristics of participant profiles in the analysis of online data is less easy. One reason for this is that there is typically more questionnaire data collected that can be used in the analysis of online performance. Another reason is that when we do use such data as predictor variables in experiments, they are often used not as full profiles but rather as individual predictors. To a large extent, this problem can be overcome by bringing a multitude of variables together through a principal components analysis and then using the values of those principal components as predictor variables. In the section below, we present a supplement to such statistical techniques that involves a simple visual recoding of participant variables to create profiles.

THE USE OF FACIAL PROFILES IN MONOLINGUAL AND MULTILINGUAL PROCESSING

Throughout this paper, we have foregrounded the role played by the individual as the fundamental unit of psycholinguistic investigation. A perspective such as this creates somewhat of a paradox when we try to incorporate participant characteristics as predictor variables in psycholinguistic experiments. The reason for this is typically that we do this one variable at a time. Yet, we know that these variables must be considered as integrated components of an individual. If we take the term individual relatively literally, as that which cannot be divided, it seems reasonable to seek a means by which we can be aided in understanding the manner in which participant characteristics are indeed within a participant. In this section, we present a data visualization technique that we consider to be supportive of the psychocentric perspective on language processing and which can be valuable as a data analysis heuristic.

Our technique is based on the computer-generated faces developed by Chernoff (1973). In this approach, Chernoff reasoned that because humans, as a species, have a special aptitude for recognizing and analyzing small differences in facial structure and expression, it might be possible to use faces to code the values of many more variables than could normally be represented in a graph and have the values and relations among these variable more easily perceived by the researcher or the reader of data reports.

In our view, it is noteworthy that this technique, developed over 40 years ago, has been perhaps more talked about than actually used, despite the creativity of the approach and its potential application in a variety of domains (see De Los Reyes et al., 2013). It thus seemed to us that the basic insight that Chernoff brought to the domain of data visualization is worthy of both further consideration and further development. And, it may well be possible that a variation on the original Chernoff (1973) contribution could serve as an extremely valuable adjunct to high density paradigms such as the P3 paradigm discussed above.

In their original form, Chernoff faces used a multitude of facial characteristics to recode variables. These features included the following: size of face, length of nose, vertical position of mouth, curvature of mouth, width of mouth, separation of eyes, slant of eyes, eccentricity of eyes, size of eyes, position of pupils, vertical position of eyebrows, slant of eyebrows, and size of eyebrows.

Samples of faces in the Chernoff style are shown in Figure 4. At first blush, they seem to provide the perfect opportunity to instantiate a psychocentric approach to the analysis of psycholinguistic data. By embedding participant characteristics such as those obtained in the P3 questionnaire described above, it should be possible to graphically demonstrate the manner in which elements of a participant profile are indeed components of an integrated cognitive system.
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FIGURE 4. Examples of Chernoff style faces.



There are however, achieve challenges to the use of classical Chernoff faces. The first is that their complexity often does not always allow them to the discrimination for which they were designed (Morris et al., 2000).

The second challenge is relatively straightforward: the manner in which Chernoff faces were originally created makes it difficult to transparently recode values into faces so that the researcher has the feeling that this is simply a reversible data transformation.

The third challenge is considerably more substantial. As is likely evident from a quick perusal of the original Chernoff facial features listed above, and as is shown also by Morris et al. (2000), facial features differ substantially in their salience. The human face recognition system prioritizes certain features over others, giving them a greater weight. This is a specific instance of the larger issue in the utilization of Chernoff's original insight. That insight was essentially that by mobilizing the human face recognition system, a very powerful, biologically driven, system would be able to detect small quantitative differences and interpret them as qualitative differences. This is at once the chief strength of the technique and its chief weakness. The biological face recognition system can be simply too powerful. Mobilizing it is, in many ways, like inviting a gorilla into your living room.

Our goal was to address all of these challenges while maintaining the advantages of using faces to code participant profiles. We reasoned that the first step was to ensure that there was a relatively transparent data recoding mechanism and that facial features would be relatively balanced for salience. To achieve this goal, we turned the faces sideways to produce two-dimensional profiles. Doing this solved one problem immediately. When seen in profile, it is no longer the case that a face has two eyes and two ears but only one nose and one mouth. This, at least to some extent, addressed the problem of facial feature imbalance. It also had the effect of “toning down” the powerfulness of facial features by reducing their affective impact on the viewer (in a manner that is comparable to the way in which profile faces in Ancient Egyptian hieroglyphic inscriptions have diminished affective impact).

The second innovation that we employed was to implement a transparent data recoding algorithm by simply recoding data values as the size of equilateral triangles and then by using those equilateral triangles as features of a facial profile. The use of triangles has two advantages: First, it is not uncommon to see eyes, nose, and ears stylized as triangular representations. Second, the use of triangles opened up the option of coding other variables as variations of those triangles. The first option employs degrees of shading. The second option is to change the shape of a triangle, while keeping the area constant. Thus, equilateral triangles can be changed to isosceles triangles with the same area. In Figure 5, examples of two Facial Profiles is provided. These examples show the maximum feature size as well as the minimum feature size in our current implementation.
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FIGURE 5. Examples of Facial profiles showing maximum variable size and minimum variable size.



Below, we demonstrate how Facial Profiles can be derived from simple datasets. We begin with an example taken from the performance of five sample bilinguals participants drawn from the P3 experiment reported in Libben and Weber (2014). In Table 2, their performance is shown with respect to four characteristics, their self-assessed reading, writing, speaking, and listening abilities.

Table 2. Self-assessed reading, writing, speaking and listening abilities for five participants on a 7-point scale.
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To demonstrate the evolution of participant profiles from the data in Table 2. We begin with a bar graph (Figure 6) that is simply a graphic rendering of the data in Table 2.
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FIGURE 6. Self-assessed reading, writing, listening, and speaking ability for the five participants described in Table 1. This bar graph recoding of the data from Table 1 is the first step in the development of visual participant profiles.



In Figures 7, 8, the power of participant profiles to bind and unite individual feature values is demonstrated. Figure 7 was created by recoding the bar graph in Figure 6 so that the heights of the bars are represented as areas of equilateral triangles. Those triangles are arranged into the configurations in which they will appear as the participant profiles.
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FIGURE 7. Recoding of bar graph into relative triangle sizes. This is the second step in the development of visual participant profiles.
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FIGURE 8. Encasing the triangles from Figure 5 into facial profiles enables their perception as facial features. Recoding of bar graph into relative triangle sizes. This is the third and final step in the development of visual participant profiles.



The representations in Figure 8 are identical to those in Figure 7, except that the triangles are monochromatic and encased in participant facial profiles. As such, the representations in Figure 8 can be analyzed in terms of their individual feature characteristics. In addition, they can also be used as complex units that may interact with other variable configurations within an experiment. In Figure 9, we demonstrate how data from these five participants can be used in conjunction with performance data in a P3 experiment that, for example, plots progressive de-masking latencies against overall writing latencies. The data shown in Figure 9 are exactly the data obtained for these five participants in the experiment reported by Libben and Weber (2014) and which is described in section Illustrative Example: The Use of the P3 Technique in the Study of the Semantic Transparency of English Compound Nouns above. As can be seen in Figure 9, the faces essentially replace what would be individual data points in a scatter plot, while at the same time demonstrating component characteristics of those individual data points.
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FIGURE 9. Participant profiles used to replace participant data points on a scatterplot.



The approach shown in Figure 9 is effective when a small number of data points are involved. However, its usefulness decreases as the number of points to be plotted increases. The main reason for this is simply that an increase in the number of data points to be plotted will require that each facial profile be decreased in size so that they can all fit within the plot. As a result, the features, and hence their relative sizes, will be more difficult to see. A solution to this challenge is presented in Figure 10. Here, an entirely different approach is taken. Instead of using facial profiles to characterize individual participants, the plot has reverted to a standard scattergram, with each point representing an individual participant. Data for Figure 10 are drawn from the progressive demasking latencies and typing latencies for 32 participants from the Libben and Weber (2014) who had performed both tasks and who had filled out the participant profile questionnaire at the outset of the experiment. The plot space has been divided into quadrants. For each quadrant, a single facial profile is constructed. These facial profiles are set as essentially watermarks upon which the plot is displayed. They key feature of such quadrant facial profiles is that they do not represent individuals. Rather, they represent the average features for each profile variable of all the participants (i.e., dots) in that quadrant. We see this approach as offering benefit in aiding in the understanding of how participant characteristics (both literally and metaphorically) map onto performance variables in a P3 experiment.
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FIGURE 10. Using facial profiles to code average values within a quadrant of graph space.



JANUS FACIAL PROFILES AND INTERACTIVE FACIAL PROFILES

The final two types of facial profiles that we discuss bring us back to issues of multilingualism and the interactive nature of the P3 paradigm respectively.

As we have claimed throughout this paper, multilinguals have particularly complex participant profiles, which must be taken into consideration in the understanding of performance data. So far, we have used facial profiles to code participant characteristics in a single language. It is, of course, possible to use the profiles to code participant characteristics in more than one language. In order to make more variables available, and in order to iconically represent bilingual characteristics, we have created what we term Janus facial profiles, named for the Roman god Janus. Janus is characterized as the god of beginnings and transitions and is traditionally depicted as having two faces, one looking to the past and the other to the future.

The Janus facial profile offers a convenient means of depicting bilingual features while maintaining the notion of individual integrity. Janus profiles can be used in any of the configurations described above, i.e., as representations of individuals and as representations of group characteristics.

The Janus faces also enable the final variant of facial profiles that we discuss. By using two faces in juxtaposition, it is possible to use facial profiles to represent participant dyads, such as those that comprise the pairs in the two-participant versions of the P3 experiments we describe above. In this way, participant facial profiles can be used as a convenient means of inspecting the extent to which participant pairs in interactive P3 experiments share selected characteristics. In Figure 11, we demonstrate the use of Janus Faces by adding bilingual information into the data presented in Figure 9 above. The Janus faces in Figure 10 replicate the left-facing profiles in Figure 9 and add reading, writing, listening and speaking ability in the right-facing profiles.
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FIGURE 11. Using Janus facial profiles to code individuals' first and second language abilities and their relations to on-line performance in a P3 experiment.



INTER-PARTICIPANT VARIABILITY AND INTRA-PARTICIPANT VARIABILITY

In the sections above we have provided examples of how Participant Profiles can be used to encode scores or values associated with individuals and which are coded as the size of individual facial features. In Figure 10, we have also shown how group averages for specific variables can be encoded as facial features. In our design of participant profiles and their instantiation in R, we have also developed the means by which both inter-participant variability and intra-participant variability can be represented. We have used feature color/grayscale shading to core variation, so that fully color saturated features represent a standard deviation of zero. Shading becomes lighter as the standard deviation increases. Examples of this are shown in the left panel of Figure 12. The Participant Profile in this panel is identical to the type of group profile shown in Figure 10 in that the size of the facial features represent group means for the variables. In this case, however, standard deviations are included so that we are able to also view the relative variability for each feature across the individuals in the group.
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FIGURE 12. Inter-participant variability (Left) coded by feature shading and intra-participant variability (Right) coded by hair shading.



For Participant Profiles that encode individuals on a graph (e.g., Figures 9, 11), it can also be valuable to be able to encode not only the sizes of individual features, but also the relative variability among features. We have implemented this type of intra-participant variation in the shading of hair color. Here too, smaller variability is associated darker shading and higher variability (i.e., lesser density) is associated with lighter shading. An example of this is shown in the right panel of Figure 12.

SUMMARY: FACIAL PROFILES ENABLE PARTICIPANT CHARACTERISTICS TO THE INTEGRATED INTO THE PRESENTATION AND INTERPRETATION OF P3 RESULTS

The examples of Participant Profiles that we have presented above demonstrate a new means by which participant characteristics can be linked to patterns of experimental performance in paradigms such as that P3 paradigm described above. As we have discussed above, our elaboration of the approach pioneered by Chernoff (1973) is designed to build upon human face recognition ability while constraining the manner in which it can affect the interpretation of multivariate data. By using faces in profile, we addressed some of the challenges of feature salience. The use of triangles was designed to homogenize the shape of each feature and to ensure full translatability of the variable values into triangle size. The approach also enabled the translation of data density (leptokurtic vs. platykurtic distributions) into grayscale or color saturation. The ability to both encode multivariate means and standard deviations, the ability to link variables thematically to facial features, and the ability to mobilize the interpretive power of the human face recognition system distinguishes Facial Profiles from other multivariate data visualization techniques such as radar graphs. Finally, in the development of Participant Profiles, we have retained the ability to turn equilateral triangles into isosceles triangles with the same area, but a different shape. This creates the ability to code for more values for each face, resulting in a potential total of 26 values that can be coded within each Janus Profile.

CONCLUSION

We have presented a psychocentric perspective on language processing that embeds the linguistic nature of language structures within a psychological matrix. We have focused on the mental lexicon and lexical processing in multilinguals and have claimed that the nature of lexical representation and processing among multilinguals will be greatly shaped by experience across the lifespan.

We have claimed that high density experiments such as the P3 paradigm that we discuss are particularly advantageous in the study of lexical processing among bilinguals because they offer a rich set of dependent variables and have the capacity to simultaneously capture features of both language perception and production as well as participant profiles. To aid in the understanding of how those participant profiles interact with other aspects of experiment performance, we have proposed a data visualization technique that is based on the faces developed by Chernoff (1973).

The methodological and data visualization techniques that we propose can have application in many domains of language performance. In particular, though, we see them as having value in the study of lexical processing. Decades of psycholinguistic research have focused on the manner in which elements of the mental lexicon are connected. Indeed, the entire program of masked priming research beginning with Forster and Davis (1984) has served to show the dimensions along which words in the mental lexicon are linked to one another. We have seen that they are linked along all dimensions-semantic, morphological, and phonological. And, research on bilingual lexical processing has shown that the bilingual (and by extension multilingual) lexicon is also richly networked. If we combine this observation with the fact, discussed above, that the lexicon is in a dynamic state throughout the lifespan, then new representations, i.e., newly acquired words, are not simply added to a list. Rather they are integrated into a network. As a result of that integration, the network changes character with each newly acquired component. Understanding this integration is the next key challenge for psycholinguistic research in lexical processing. We suggest that the techniques we have presented have potential to aid in addressing that challenge.
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〈〈 All other things being equal or held constant 〉〉 (i.e., ceteris paribus). This experimental principle is probably one of first concepts that teachers present in methodology courses in universities all around the word. Studying the influence of one (or more) experimental factors on a specific dependent variable requires an adequate control of all other sources that might affect it. This epistemological position is directly derived from positivism (e.g., Comte, 1869, 2010). According to this view, the most important scope in science is to develop theories that describe and model the environment and at the same time exclude all micro-variations. In other—philosophical—words, science attempts to understand what remains invariant despite constant transformation of the world. Language sciences follow this principle (psycholinguistics, linguistics, neurobiology of language processing, among others). Most studies try to differentiate the characteristics that human beings share—i.e., universals—from what is individual or specific.

Stochastic between- and within-participant factors are generally considered in experimental setups. However, this control is done more by habit than with a deep meditation on the way they can affect the outcome. Individuals are indeed specific. In a word reading task for instance, the Reaction Time variation across participants follows a Gaussian distribution. Moreover, a participant never performs identically when repeating the task. Individual performance is systematically subject to micro-variations across a set of similar items. In language science experiments, researchers diligently follow methodological recommendations. They generally recruit a group of 20–30 participants and select samples of homogeneous items for each experimental condition. In both, the researchers hope—or at least expect—to have representative samples. This is essential for the elaboration of models with different sources of variability. That is, it is possible to separate random influences from fixed-effects.

Experimental samples are then done to deal with the “fear” of between- and/or within-participant variability. Nevertheless, as in many nightmares, this fear is not totally rational. In their article, Libben et al. (2014) “Psychocentricity and participant profiles: Implications for lexical processing among multilinguals” presented a good example. The authors proposed a tool that takes into account the high diversity of multilingual participant profiles. The linguistic experience for each language is specific for every multilingual individual. So the problem when studying multilingualism is the stability of linguistic representations in each participant's mental lexicon. Each individual's language system is specific because he/she has different environmental inputs/outputs for each language. As multilingual person's languages often serve different social and communicative purposes, they form a unique whole that differs qualitatively from a monolingual's system. In other words, a bilingual's language system is not two monolingual systems in one brain (Grosjean, 1989). Another problem is the relation between language production and comprehension. Monolinguals show comparable abilities in the two modalities. This does not always hold for multilingual people. In sum, the difficulties Libben et al. (2014) highlighted focus on the consideration of between-participant variability and its modeling. Most studies rely on a quite monolithic conception of the participants' multilingualism. They do not take into account adequately the variability of the participants' characteristics and skills. Again, the latter do not behave like two or more monolinguals in every language they speak (e.g., Montrul and Sánchez-Walker, 2013). This means that in psycholinguistic studies on multilingualism experimental groups are by definition highly heterogeneous. Heterogeneity within the group is a real problem because it produces random “noise.”

In more general terms, the authors raise the issue of the so-called central tendency. It consists of privileging a position parameter (e.g., mean, median, etc.) instead of its distribution. The idea is that this parameter is the best approximation of its distribution. It allows for an adequate control of the random error influence. The latter can be considered as a stochastic phenomenon. Therefore, a group's specific behavior would yield a sampling of the random error in agreement with its probability distribution. Moreover, the mean of the random error influence tends to zero when the number of observations that form the distribution increases. As a result, the position parameter that is calculated from the data distribution of an adequate sample should not be influenced by the random error. In language science, we use central tendency rather systematically. The more frequent one is the analyses by participants (F1) and items (F2) (e.g., Forster and Dickinson, 1976; Raaijmakers, 2003) derived from Clark's (1973) proposal. The idea of checking F2 is to verify whether a significant fixed-effect exists when the random effects variable of the statistical analysis corresponds to the experiment's items. So for each item we calculate the mean of the participants' responses. This implies that the random error resulting from the between-participant variability is captured perfectly from the participants' responses. In other words, participant samples have to allow for the estimation of between-participant random error.

Although Libben et al. (2014) did not directly discuss this issue, the central point is the ability to estimate correctly the random error from small samples that are typical in language sciences. The major advantage of the profile method called “psychocentricity” is indeed that it models better between-participant variability than the use of central tendency of multilingual characteristics. We can take another example derived from the idea of central tendency, namely lexical frequency. This is one of the most well-known independent variables that affect linguistic behavior. When researchers were looking for evidence in support of the idea that a word is stored in the mental lexicon, they tried to show facilitation in the processing of the items that occurred or were used more frequently. This is widely known as the lexical frequency effect. These experiments employed words for which mean frequency values were available from databases such as Lexique2 for French (New et al., 2004) or CELEX for English, Dutch and German (Baayen et al., 1993). However, it is possible to question the validity of this measure. Is the personal experience of the individuals participating in the study equivalent to what the frequency value of the table denotes? The difference between the theoretical value and the actual experience of the participant with the word can be a source of random noise. We can easily assume that these differences should be extremely variable among participants. A sample must be recruited to estimate correctly this within-participant random error but, as with multilinguals, 20–30 participants seems to be a too small sample for this purpose.

The central tendency principle (e.g., F1/F2) has been used almost systematically for a long time mainly because of statistical constraints. In language sciences, researchers used statistical models that did not allow to simultaneously take into account the variability across participants and items (e.g., Forster and Dickinson, 1976; Raaijmakers, 2003). The tools to go beyond the analysis of central tendency only appeared in the last 20 years. As Libben et al. (2014) pointed out, the development of non-linear and linear mixed-effects models allowed to examine a larger spectrum of situations (e.g., Pinheiro and Bates, 2000; Baayen et al., 2008; Quené and van der Berg, 2008; Bar et al., 2013)1. The basic idea underlying these models is to avoid fixing a priori constraints on the characteristics of the variance/covariance matrix. For instance, why work under a variance homogeneity assumption when heteroskedasticity can be modeled? The analysis is conducted on the whole data set (one value per participant/item pair) and not from a central tendency (e.g., Pinheiro and Bates, 2000; Baayen et al., 2008; Quené and van der Berg, 2008; Bar et al., 2013). The main advantage of the mixed-effects model is the freedom to deal with the sources of random variability (within- and between-participants). Rather than trying to collect (hopefully) adequate samples to estimate random error, the specific characteristics of the variance/covariance are directly modeled. Moreover, the specific profile of a multilingual participant or specific frequency of exposures can be modeled directly in the statistical analysis.

Moreover, mixed-effects models can take into account a final point that is directly related to the source of random variability. These models are called mixed because they are used to model interactions between fixed effect variables (e.g., the independent variable/s of the study) and random effect variables (e.g., participants and items). This is particularly relevant when we want to explore between-participant variation of a fixed effect. For example in picture naming experiments, it is well known that the participants begin to articulate the name of the image much faster (about 300 ms) than to write it (e.g., Bonin et al., 1998). Perret and Laganaro (2013)2 provided evidence indicating that this result is in fact due to different initialization criteria between the two tasks. The point we would like to make is that they also observed a mixed-effect between the production mode (oral vs. written) and the participants' random effect variable. This means that the criterion for picture naming responses was modality dependent but also that it is specific to each participant. Without mixed-effect models, we could not have explored this hypothesis.

To conclude, we believe that Libben et al. (2014) provide an original tool that seems very promising. It seems more profitable to include within- and between-participant variability in the statistical model than controlling them with position parameters computed from (larger?) samples. Although the psychocentricity perspective (within- and between-participant) increases the complexity of the psycholinguistic enterprise, it opens the possibility to individualize concepts of language analyses. The examples we presented are far from being exhaustive. However, they support the idea that modeling within- and between-participant variability precisely is one way to explore the invariants of human cognitive functioning.
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FOOTNOTES

1. ^Our goal is not do describe this kind of model. We refer to the special issue on modeling in language science that appeared in the Journal of Memory and Language (2008; number 59).

2. ^See Alario and Moscoso del Prado Martin (2010) for an example of mixed-effect by items.
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INTRODUCTION

Canada’s evolution as a global voice in language education was facilitated by the 1969 Official Languages Act, and the 1971 articulation of the framework of multiculturalism and bilingualism. Not only did this political underpinning immediately facilitate a coast-to-coast bilingual education movement, i.e., the internationally recognized and well-researched French Immersion program; but also, it has been seminal in the evolution of other significant provincial language and culture initiatives. In this article about a specific provincial scenario, we discuss emerging understandings regarding second language learning pedagogies, as they exist within the current globalized educational milieu.

In Western Canada, in the province of Alberta in particular, an initiative akin to the French Immersion educational concept is alternative bilingual language programs such as English-Chinese, English-German, and English-Spanish (Alberta Education, 2000). Similar to French Immersion, this bilingual model is additive in intent. Its purpose is to develop strong language competencies and literacy in two languages; an objective which is somewhat unique within the scope of North American bilingual programming. There is extensive research (for a complete review see Cummins, 1996, 2001; Genesee and Lindholm-Leary, 2007) describing the various types of bilingual programs prevalent in North America and other countries. The goals of the bilingual programs can differ to a great extent. For example transitional bilingual education, one of the most common forms of bilingual education for minority students in the United States during the past 40 years, aims only to promote students’ proficiency in English (Cummins, 2009). That is to say, when students develop sufficient English language proficiency to follow instructions and write in English, the home language instruction is discontinued and they transition into mainstream classrooms.

In Alberta, the additive bilingual model also emphasizes a range of other educational goals in keeping with current demographic realities and values, such as the trend toward increased choice within public education systems, and the nurturing of global citizenship and intercultural competencies (Holmes, 2008). This approach aligns with the growing national and global trend toward multilingualism and multiculturalism, and is confirmed in Canada’s most recent census, which documents an 11% increase in the population who speak languages other than the dominant language; and a total of 20.6% of Canadians who have a mother tongue other than English or French (The Globe and Mail, 2012). The social dynamics associated with linguistic diversity, the impact of emerging multi-modal technologies, and the central theme of educational policy within economic discourse (Padoan, 2012) result in a radically altered educational landscape that requires both exploration and interpretation.

This paper outlines the provincial frameworks that define the bilingual program, provides an historical overview of its pedagogic constraints and evolution, and proposes a framework for bilingual pedagogy based on theoretical underpinnings and local research evidence.

EDUCATIONAL FRAMEWORKS THAT PROVIDE THE CONTEXT FOR BILINGUAL PROGRAMS IN ALBERTA

The Spanish bilingual program in Alberta is governed by various key documents, and programming guidelines, outlined below:

ALTERNATIVE BILINGUAL PROGRAMS

Section 11 of the School Act gives school boards the authority to offer instruction in French or any other language, and Section 21 creates opportunities to learn other languages through alternative programs (Alberta Education, 2000). However, the Alberta Guide to Education states that all programs must offer a minimum of 50% of instructional time in an official language, i.e., English or French (Alberta Education, 2012). Consequently, there is significantly less instructional time allotted to the additional language within a bilingual program than within French Immersion which can dedicate up to 100% of instructional time in French. Bilingual programs operate at 50% English – 50% in the target language at the elementary level, changing to 65% English – 35% in the target language at the junior high level, and 75% English – 25% in the target language at the senior high level, which is determined at the discretion of the school jurisdiction offering the program.

ALBERTA BILINGUAL PROGRAMS OF STUDY

All grades 1 to 12 bilingual programs share a common framework, rationale and broad objectives as outlined in the respective language arts programs of study. As these language programs with entry points at kindergarten and grade 1, were designed for learners with no previous knowledge of the language, bilingual programs are accessible to all students irrespective of linguistic heritage (Alberta Education, 2005). Functional fluency in the L2 is targeted in each of the four competency areas (reading, writing, listening, and speaking), as well as the capacity for grade appropriate content learning in the L2.

INTERNATIONAL SPANISH ACADEMY (ISA)

Each alternative bilingual program has evolved somewhat differently and has been influenced by the international relationships that have been nurtured by both the province and each of the school jurisdictions involved. For example, the 26 Spanish bilingual program schools that are unique to the province of Alberta in Canada, have ISA status based on a memorandum of understanding (MOU) for Education Cooperation between the Ministry of Education and Science of the Kingdom of Spain and the Department of Education of the Province of Alberta. This MOU identifies general English-Spanish bilingual program expectations and strategies for advancing international relations and understanding between cultures, including access to visiting international teachers, resources, and professional development (Alberta Education, 2006).

PEDAGOGIC CONSTRAINTS AND EVOLUTION OF BILINGUAL PEDAGOGY

From the outset, the alternative bilingual language programs in Alberta have been strongly impacted by the traditional assumptions and pedagogy of French Immersion, including strict segregation of learning by language and subject, and by the maximum exposure hypothesis implication that only 50% of time in L2 is a deficiency to be managed relative to the learning of the L2 (Cummins, 2001). The notion of creating a dual-language space for explicitly comparing and contrasting languages has not been considered best pedagogical practice, with the view that translation or code switching threatens L2 language growth (Cummins, 2000).

This article highlights challenges faced in light of the current research and emphasizes the need for a pedagogical shift from the monolingual solitude assumption to a more flexible approach to language pedagogy (Cummins, 1979, 2005; Creese and Blackledge, 2010; García and Sylvan, 2011; Ó Duibhir and Cummins, 2012). Drawing upon emerging theory on integrated models of language learning, i.e., the strongly supported view of language-as-a-resource (Escamilla and Hopewell, 2009) and the counterbalanced approach to language learning in content areas (Lyster, 2011; Lyster et al., 2013), researchers discuss the need to inform practice around evolving bilingual pedagogy and literacy acquisition. They highlight the learning potential associated with the linguistic interdependence principle (Cummins, 1981, 2001), and recognize metalinguistic awareness as being critical in the learning process (Ó Duibhir and Cummins, 2012).

The Spanish bilingual program has encountered a series of unique pedagogical constraints, which are partially rooted in the monolingual solitude assumption (Cummins, 1979, 2008; Howatt, 1984). First, by segregating languages of instruction into compartmentalized subject areas, English and Spanish are not integrated into a shared learning space, which could otherwise enhance students’ ability to express their thought processes and to deepen knowledge creation across and between languages (Celic and Seltzer, 2011). Second, when student curiosity is not peaked through relevant cross-curricular work, motivation decreases (Friesen and Jardine, 2009); which in turn conversely impacts language learning (Cummins, 2011; Lyster, 2011). Third, the segregation of languages and subject areas restrict teachers’ abilities to plan inter-disciplinary inquiry projects, and to assess students’ literacy skills considering the entire scope of their linguistic abilities (Cummins, 2005; Escamilla and Hopewell, 2010; Soltero-González et al., 2010).

These pedagogical constraints were further validated at the National Conference of the Association Canadienne des Professeurs d’Immersion in October 2013, in which renowned Canadian bilingual education researchers and advocates, Jim Cummins, Sharon Lapkin, and Fred Genesee engaged in dialog with administrators of Canadian French Immersion education about the need to update the monolingual instruction assumptions upon which French Immersion has operated for nearly 50 years. Empirical studies in recent years (see Dressler and Kamil, 2006 for a review) have consistently promoted the idea of cross-lingual interdependence. Results support Cummins’ longstanding position that learners’ common underlying proficiency be explicitly and strategically developed in order to maximize the cognitive, linguistic and socio-affective capacity of bilingual learners. Cummins posits that “if students are making cross-linguistic connections throughout the course of their learning in a bilingual or immersion program, why not nurture this learning strategy and help students to apply it more efficiently?”(Cummins, 2014).

This perspective is further strengthened by Garcia’s idea of translanguaging based on extensive research with Spanish-English bilingual students and communities living in New York (García, 2009). According to Garcia, the blurred lines between the languages of bilinguals make it important to consider the pedagogical implications and potential cross-linguistic strategies that arise from this interconnectedness. Moreover, within the context of interlanguage awareness, effective instructional strategies promoting two-way transfer across languages in mainstream multilingual classrooms produce clear evidence of how students develop a critical awareness of the social and cognitive functions of languages in their lives (García, 2009).

Although specific to the Spanish bilingual model in Alberta, the proposed framework which promotes general beliefs and values around teaching for transfer across languages is equally valid for other multilingual learning and teaching contexts.

RESEARCH EVIDENCE THAT INFORMS A CONCEPTUAL FRAMEWORK FOR 50–50% BILINGUAL PEDAGOGY

Between 2011 and 2013 a three part research study was carried out through ongoing collaboration between researchers at the University of Calgary and a Calgary public school district (school-based leaders and teacher practitioners in a primary Spanish bilingual context). In this district, the Spanish bilingual program has grown from approximately 125 students in kindergarten to grade 2 at its inception in 2001, to 3002 students, kindergarten to grade 12 in 2013 (Calgary Board of Education, 2013). To date a vast majority of the students entering the program have been native English speakers who have no previous knowledge of the Spanish language, albeit previously noted national census data shows changing trends in this regard. The continual program growth experienced within the district provoked the need for action research in various components of instructional planning and pedagogy.

The articulated research questions for each study are:

(1) How can the introduction of dual language books (DLB) be used as an instructional strategy in the Spanish bilingual classroom, for strengthening young emerging bilinguals’ explicit awareness of both English and Spanish?

(2) How can authentic task design strengthen cross-linguistic transfer and bilingual identities?

(3) (a) What are the critical principles of an evolving bilingual pedagogy within a holistic learning context? (b) What is the nature of professional learning support needed to leverage such a shift in bilingual pedagogy?

Researchers examined the initial findings of each of the subsequent action research studies in which teachers and students explored the role of cross-linguistic transfer relative to engaging content learning, literacy development in both languages, and pedagogic approaches to second language acquisition. Emerging trends from each of the studies’ key findings were then extrapolated and further described in a proposed framework for bilingual pedagogy.

PART 1: DUAL LANGUAGE BOOKS IN KINDERGARTEN AND GRADE 1

Dual language books are illustrated books, written in two languages: generally, one language is featured on a page, and the facing page features the other language. By reading these languages in tandem (Sneddon, 2009), it is possible to allow language learners to access a unique fund of knowledge and encourage transfer of conceptual knowledge and skills across languages (Cummins et al., 2005). This study explored the question: how can the introduction of DLBs be used as an instructional strategy in the Spanish bilingual classroom, for strengthening young emerging bilinguals’ explicit awareness of both English and Spanish?

Participants and methodology

The research involved 102 students in kindergarten and grade 1, several grade 3 and grade 4 students selected as reading partners and four teachers and parents. Informed consent was obtained for the varying participants, based on district-level ethics protocols. The researchers organized several professional development sessions hosted by the school in which best practices were shared for developing holistic bilingual literacy instruction. As part of these sessions, DLBs were introduced as possible instructional tools and further information was provided to the parent community through letters and meetings. Several goals were identified: (a) to establish targeted instructional strategies for enhancing metalinguistic awareness in pre-readers, (b) to draw in parents as educational partners within the bilingual program, and (c) to encourage older students in the school to participate as readers in the DLB reading program.

Preparatory work to discuss the principles and functions of DLB reading included a 1-hour session for parent readers and mini-sessions for selected grade 3 and grade 4 advanced student readers. Three 20 minute DLB reading sessions, filmed by researchers and assistants, were held weekly and attended by the parent readers. In the first reading, the teacher built vocabulary in Spanish for the text and read a page in Spanish, followed by a parent reading the same passage in English. In the second reading, the parent participant read in Spanish (L2), and the teacher read in English with a focus on explicit metalinguistic awareness. This included vocabulary building, drawing on previous experience with themes, and direct comparisons between the two languages. This was aided by projecting the books using interactive white boards (Smart board technology). In the third reading, the grade 3 and grade 4 students read the text with their younger buddies (kindergarten or grade 1) in six small groups (each group was provided with a copy of the dual language text). The grade 3 and grade 4 students made observations, asked questions, modeled leadership, and interacted with the kindergarten readers about the DLB texts.

All sessions were recorded to capture conversation between all participants on the similarities and differences between languages. Teacher participants, together with other colleagues on the campus, analyzed the video recordings for evidence of metalinguistic awareness. These recordings were also used in professional learning community discussions.

Results

When students within the early years bilingual context are provided with strategic mini-readings of DLBs, students, teachers, parents, and student readers have permission to explore commonalities and differences between languages and initiate conversations about language as an object of thought and a resource for enriching interdependent language proficiencies. Further, when languages are displayed on the interactive whiteboard so that comparisons can be made as a class, students develop sophisticated metalinguistic awareness, which supports not only strong second language learning, but also enhances students’ knowledge of their first language. During a reading of a DLB the teacher reflected on the purposeful way that students engaged with both languages, for example one student commented on the different number of letters in the Spanish and English alphabet because the ñs (ehnyeh) in Spanish adds another sound and symbol to the Spanish alphabet.

Results taken from video vignette analyses also demonstrated development of leadership skills in student readers as they modeled their bi-literacy and bilingual identity to younger participants. Older students facilitated heightened language awareness and comparison of similarities and differences in text between English and Spanish through a series of noticing exercises. From the professional learning perspective, as a result of the use of DLBs teachers engaged in discussion and exploration of pedagogical strategies to support the growth of metalinguistic awareness, bi-literacy and the emerging bilingual identity of young readers.

As well as increasing parent community involvement in the classroom as a result of volunteering as DLB readers, this process provides the opportunity to coach parents in ways of using bilingual texts to engage readers at home and to further promote metalinguistic awareness in young children. Students were exposed to different accents in Spanish. One teacher described how two mothers from different Hispanic backgrounds had to verify certain words before reading. “So when we were reading the Spanish both of them at different times had to take the turnip book in particular. The lady who was from Mexico had to take and she had to write down words that were written in Spanish because she never heard them before. Same with Señora C from Chile she identified words that she had never seen before.”

PART 2: CROSS-LINGUISTIC VIDEO LITERACY PROJECT IN GRADE 3 AND 4

Through a single case study the researcher explored the question: How can authentic task design strengthen cross-linguistic transfer and bilingual identities? The aim was to determine what specific aspects of cross-linguistic transfer occurred when engaging in research on the ancient civilization of Peru in L1 (English), and transferring knowledge into the development of a modern Indian Jones story in L2 (Spanish). The video production included creating characters and a plot, writing a script in small groups, and acting in, filming and editing the video recordings in both L1 and L2.

Participants and methodology

Over a period of 6 months a multi-grade bilingual teacher, an English speaking professional videographer and 23 grade 3 and grade 4 students participated in this project. Data from the teacher interviews, student learning artifacts, student responses and self-reflections was collected and the results triangulated through the lens of three main aspects of cross-linguistic transfer: conceptual knowledge, linguistic elements, and metacognitive/metalinguistic effects (Ó Duibhir and Cummins, 2012).

Results

Analysis of the data revealed the effects of the teacher’s intentionality in bridging conceptual knowledge between the program of studies (Spanish) and the personal, lived experiences of the students (English). Knowledge was created and shared using extensive collaborative dialog, a key precursor to the writing process, which students later worked on together in small groups. The teacher extrapolated key outcomes in the program of studies for both languages, emphasizing the common processes for social and cognitive development. She sought out how the students could build their vocabulary in Spanish, while also learning, building and investigating in English to broaden their knowledge base. This approach positively influenced simultaneous, bilingual literacy growth as well as the integration of learner identity across and between Spanish and English.

Through analyzing student speaking parts of the video project, an active interlanguage phase that includes awareness of content in both languages is evident. The teacher regularly conducted conferences on linguistic elements with small groups of students to build vocabulary, grammatical structures and syntax as the transfer of linguistic elements was weak (verb tenses, word gender, syntax, and possession). These results support earlier work by Verhoeven (1994), in which syntactic functioning transfer is poor. These conferences occurred strategically and in response to expressed student needs. Students also showed sophisticated levels of awareness about these linguistic elements. During student focus group interviews and in reflection journals, they commented on how their language had changed through more exposure to explicit instruction in sentence structure and syntax.

Salient to the process of inquiry was the ongoing feedback that the teacher requested of the students in their own, and each other’s learning, including evaluating one another’s Spanish scripts, and assessing aspects of oral language production through student-created rubrics. A final reflection piece was given to students at the conclusion of the project with questions posed in English, such as: what new skills did you learn? and, how will these skills help you in your life, or in another project? The teacher described the metacognitive and metalinguistic awareness processes as being integral to the building of self-awareness throughout content and language learning.

Results of the case study confirm that students’ engagement through meaningful, relevant inquiry is the most significant indicator of their level of engagement with the second language. Engagement is best supported through multi-disciplinary tasks which intentionally enlist both L1 and L2 in the creation of cross-linguistic knowledge transfer and ultimately enhance bi-literacy and growth of bilingual identity in learners. Multi-disciplinary tasks also facilitate strategic engagement of metalinguistic awareness and explicit development of features of the L2.

PART 3: PROFESSIONAL LEARNING JOURNEY OF SPANISH BILINGUAL PROGRAM TEACHERS

The multi-faceted goals of this provincially mandated additive bilingual model combined with the lack of an articulated pedagogy for this model, produced a complex pedagogic challenge for bilingual program teachers and leaders. They attempted to shift their professional practice to explore bilingual pedagogy, and simultaneously to identify, nurture, and sustain the professional learning process needed to advance this exploration. Consequently this study addressed a two-part question: (a) what are the critical principles of an evolving bilingual pedagogy within a holistic learning context? and, (b) what is the nature of professional learning support needed to leverage such a shift in bilingual pedagogy?

Participants and methodology

Over a period of three school years a campus team of 25 kindergarten to grade four Spanish-English bilingual program teachers participated in the study. Within the school’s Professional Learning Community (PLC) structure, members of the team collaborated in designing authentic inquiry-based learning tasks across the two languages (L1 and L2), exploring the tasks with students, and then collecting, sharing and analyzing artifacts and feedback with colleagues in the PLC context. The bilingual pedagogic challenges and strategies and the collaborative professional learning needs were tracked through several cycles of professional inquiry during the 2010–2011 school year. Qualitative data was gathered using the tools of individual teacher questionnaires, a teacher focus group, and PLC reflections. As well, at the end of the year, four grade 3 and grade 4 students were interviewed to validate and further inform teacher perceptions about this experience. During the next two school years 2011–2012 and 2012–2013, two individual follow-up teacher video interviews were conducted, and additional professional learning community questions were generated during a staff retreat. This additional data contributes to building a longitudinal perspective about this professional learning experience.

Results

Through the eyes of practicing bilingual teachers and corroborated by student voice, this study tracks shifts in practice from traditional teacher-directed language learning to increased design-for-learning that capitalized on activation of cross-linguistic transfer. Teachers cited examples of increasing sophistication in critical thinking and increased levels of intellectual engagement as students made conceptual connections and applied skills across languages. One teacher describes both languages as the tools that support the content, which is the star of each conversation. She continued to say that sometimes students are not aware that they are asking a question in Spanish. At the same time, students articulated approaches and strategies for dealing with language related challenges, which demonstrates increasing awareness of their personal control of learning. For example one student commented on the ease of learning when connections existed between the classroom languages, and another student articulated how her strategy to independently borrow and read library books in L2 has positively impacted her Spanish pronunciation and her confidence to take risks in learning. From the perspectives of teachers and students, engagement in learning was being activated by the discovery of meaningful connections across content and across languages. Further, engagement facilitated by cross-linguistic transfer contributed positively to the growing bilingual identity of students, as was demonstrated by the increased amount of natural flow between languages.

Teachers quickly identified pedagogic questions and challenges relevant to a shift that focuses on cross-linguistic learning in a holistic environment. This includes questions about task design and strategies for cross-linguistic transfer, appropriate interactive classroom structures for L2 practice and feedback, and principles of instructed language learning as they pertain to the effective role of L1 and access to extended time to L2. Teachers were adamant that access to expert knowledge on current pedagogy and collaborative exploration of professional learning environments including, observation, peer coaching and resource development are critical to the effective evolution of a 50–50% bilingual pedagogy.

To summarize, this professional inquiry perspective data supports several key findings: (1) when students learn in holistic contexts, there is strong evidence of cross-linguistic transfer, as well as growing metalinguistic awareness and an evolving bilingual identity, (2) teachers identified their need for articulating appropriate second language acquisition strategies within this context and for facilitating student collaboration environments, (3) teachers identified their need for access to expertise on second language pedagogic approaches, and for regular collaborative inquiry and peer-coaching opportunities.

FRAMEWORK FOR BILINGUAL PEDAGOGY: THE ROLE OF CROSS-LINGUISTIC TRANSFER

As a result of ongoing research and collaboration between the school jurisdiction and the University of Calgary, the authors propose a conceptual framework representing an evolutionary shift in pedagogical practices in elementary bilingual schools. While the principles highlighted below are specific to one elementary Spanish bilingual school, they provide relevance to other bilingual settings in Alberta as well. In the framework shown in Figure 1 the researchers situate cross-linguistic transfer, rooted in the principle of linguistic interdependence, at the center of bilingual learning. Cross-linguistic transfer at the center facilitates a flexible, reciprocal and dynamic interplay between content, language and the student learning experiences. When viewed as a theory of action, the framework proposes that when learning in the bilingual context focuses on two-way transfer across languages, then learners will develop stronger metalinguistic awareness and enhanced bi-literacy skills; while experiencing greater student engagement and therefore nurturing bilingual identities.


[image: image]

FIGURE 1. Conceptual framework for 50–50% bilingual pedagogy, diagramming the centrality of cross-linguistic transfer in relation to linguistic interdependence and bilingual learning.



Our data demonstrates that as teachers and students involved in the three action research studies explored the potential of cross-linguistic transfer in various learning contexts, they experienced extensive examples of linguistic interdependence and related learning effects. Below, in the words of teachers and students, we present examples that illustrate the specific elements of this conceptual framework in relation to these experiences.

BI-LITERACY DEVELOPMENT

In the professional learning study teachers repeatedly commented that students were trying strategies without being asked, and transferring the literacy skills from language to language. Comments included: “Students are independently transferring English story telling skills to relevant Spanish language contexts”; and “students spontaneously switched to debating in Spanish during a news debate started in English.” Another teacher commented on her own uncertainty as to whether she had taught students the structuring of informative texts in Spanish or in English, she concluded by saying that ultimately it did not matter because meaningful learning was happening in both languages and the knowledge and skills taught or practiced in one language were soon applied in other relevant learning contexts. In the DLB study teachers provided similar examples where students were building a deeper knowledge of the two languages: “It was really fun and delightful to see one of my students,” “Well Señorita M. those two sounds are the same when you hear them but they’re written differently in the book.”

BILINGUAL IDENTITY

Teachers and students provided many examples of personal engagement in either language when students participated in meaningful tasks and in a risk-supported environment. One student described his experience: “sometimes it just happens (in the other language), it comes to mind and I switch.” A student participating in the video literacy project said: “We came up with all the ideas in our head in English, and it just came out in Spanish. There was no – like – How do you fit this word in here?” Another student shared: “at home in the middle of dinner, I speak some in Spanish!” Children as young as 4 years old were negotiating varying colloquial terms for “school bus” in varying Spanish-speaking countries, discussing the “wua-wua” in Cuba and the “camion” in Mexico.

METALINGUISTIC AWARENESS

As the study progressed students were able to articulate specific aspects of their own languaging which had changed since being in the bilingual program. For example when reflecting on the video literacy project a student said: “When I was in kindergarten I used to say,” “Yo gusta.” Now that I am in grade 4, there is no such thing. Now it’s “A mi me gusta.” Another student shared: “In kindergarten I couldn’t say anything, now I can say paragraphs and sentences, I can finally write in Spanish.” They reflect on how they spoke initially and on how their understanding of grammatical elements and usage had grown. As such, they recognized their own growth along the interlanguage continuum. Another student contrasted the two languages: “the easiest part of learning Spanish is the sounds, the way you pronounce is the way you read it, but in English there are funny sounds; you can guess what the word is in English.”

STUDENT ENGAGEMENT

Authentic tasks are at the heart of student engagement and when cross-linguistic transfer is employed to deepen the learning experience, heightened student engagement and more self-directed learning follows. As one teacher commented: “They didn’t ask for help, they use their English skills…”; and from a students’ perspective: “Everything is connected in our class [topics in English and Spanish], it helps us if it’s connected.” One teacher described the level of ownership for learning that she was now experiencing with her students: “They told me what to write on their report cards and once they did that they owned it, they are engaged and it leads to the adjustment cycle.” Within the context of the DLB readings grade 3 and 4 students read to the grade 1 students in Spanish and asked them to identify linguistic differences between English and Spanish. “Today, in our last reading one group with Jessica’s kids were umm Señora, we are, we have challenged these grade ones today, we are challenging them to find five differences.” Within the video literacy project, the teacher described her planning processes in this way: the students all began to think about how they could tie in the Incan [people] with a story that sparked their interest in unraveling ancient clues. We discussed what types of personalities and characters they wanted to include. And we held onto that piece that excited them in the theaters about Indiana Jones, and with that they began to create their own story. I began to think, most of the background information was conducted in English. “How could we take that interest and start to transform it, and to build their Spanish vocabulary around it?”

We specifically refer to the Ó Duibhir and Cummins (2012) report, in which extensive research highlights similar evidence to support the view that:

“literacy-related skills and knowledge can be transferred across languages. When teachers encourage this transfer explicitly they make learning more efficient for the learners and reinforce effective learning strategies.” (p. 12).

This position is reinforced and mandated in the Alberta bilingual programs of study, wherein the rationale explicitly addresses cross-language competence, stating that many of the first language skills of learners are transferable within the stated bilingual programming context and that in acquiring a new language, these skills can also be transferred to the first language (Alberta Education, 2005). This document further identifies effective bilingual learning environments as those where there is a significant relationship between various subject area experiences and where connections to prior knowledge and experience are made (Alberta Education, 2005).

DISCUSSION: CONCLUSION AND RECOMMENDATIONS

Referring back to Ó Duibhir and Cummins (2012) and to the rationale in the Alberta bilingual programs of study, the researchers advocate for a pedagogy building on connections across languages (in this specific example Spanish and English). Our results provide powerful examples of flexible approaches to bilingual pedagogy that foster higher levels of literacy engagement in both languages, as well as other relevant learning effects as described in Figure 1. “When we free ourselves from exclusive reliance on monolingual instructional approaches, a wide variety of opportunities arise…that acknowledge the reality of, and strongly promote cross-linguistic transfer (Cummins, 2007).

Through our findings we invite practitioners to reflect on the proposed framework as a stepping stone to evolving a collaborative pedagogy with cross-linguistic transfer at the center of this work. Our results provide a strong argument for practitioners and researchers to address the following recommendations:

(1) Allow for flexibility in scheduling so that inter-disciplinary and inter-linguistic learning facilitate cross-linguistic transfer; ultimately supporting all elements in the framework.

(2) Participate in further action research regarding current bilingual pedagogy that is tailored to each specific learning context and the potential programming similarities and differences in each [e.g., elementary years (kindergarten to grade 6) 50% English-50% Spanish vs. junior high (grade 7 to grade 9) 65% English-35% Spanish], as well as further research regarding metacognitive and metalinguistic awareness in this cross-linguistic learning environment.

(3) Research approaches for explicitly addressing the second language learning component within this bilingual context.

(4) Negotiate professional learning networks to participate and collaborate in action research to further explore the dynamics of inter-linguistic task design, with specific attention to feedback and practice in L2, and to address controversial elements such as translanguaging and translation in the bilingual classroom, while specifically outlining the role and purpose for language usages in task design.

(5) Support recruitment and professional learning that assures an aligned vision of appropriate pedagogy for the bilingual context.
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In the Basque context, the English-French bilingual education systems from Canada and Quebec are considered an indispensable reference for the Basque-Spanish and Basque-French bilingual schools, which, for the approximately last 40 years, constitute a keystone for the revitalization process of the Basque language (Zalbide, 1998). One of the crucial contributions of English-French bilingual education was to confirm that it was possible to successfully provide schooling in a second language, given some sociolinguistic, didactic, and psycholinguistic conditions. Research on French immersion showed that not only would children successfully develop the L2 or language of instruction, but also the L1 or family language and moreover, positive academic results would be obtained (Genesee, 2006). From the Basque perspective, these findings marked a milestone to support immersion schooling in Basque for Spanish or French L1 children and obviously constituted a very powerful argument in order to defend a similar system for the Basque Country (Idiazabal, 2003). It should be noted that in this new context of bilingual education and more specifically immersion education, the specificity of the Basque case was and still is that one of the languages involved is a minority language. We consider that this is not a minor fact since the Basque case is considered a very interesting example of bilingual and immersion education from the perspective of minority language education (Idiazabal et al., 2008; Cenoz, 2009).

One of the core assumptions for immersion pedagogy was that children should be provided as much contact and input with the immersion language as possible and this implied that the family language should not be present in the classroom or that its use should be minimal, keeping the language of immersion and the family language separate. This is what is called the monolingual instructional approach (Cummins, 2008). However, recent research not only in immersion but also in other bilingual and multilingual approaches proposes going beyond these assumptions and adopting a more bilingual or even multilingual didactic perspective. Cummins claims that new opportunities appear for bilingual instructional strategies in order to promote cross-linguistic transfer in bilingual students. Cummins not only mentions translations, but he also refers to the use of students' L1 in very precise stages in the production of dual language identity texts.

A bilingual or even multilingual didactic perspective is also adopted by the so-called plural approaches to languages and cultures (Troncy, 2014), which supports teaching and learning activities that imply the use of more than one linguistic variety (i.e., more than one language but also more than one variety within a single language). One of the main proposals within this approach is that children need to work with more than one language together and the core type of activity is the comparison across languages in metalinguistic activities (Candelier et al., 2012).

In our opinion, the paper by Naqvi et al. (2014) can be included in this trend toward bilingual and multilingual didactics. By offering a compact synthesis of diverse types of data (video observations, questionnaires, students' responses etc.), it permits to go beyond the “monolingual solitude assumption” in Spanish (L2)-English (L1) bilingual education. Naqvi et al. show that dual language book reading sessions provide many opportunities to work on the similarities and differences between Spanish and English and by doing so, they clearly enhance the development of metalinguistic awareness. Another type of activity studied in the paper refers to video-literacy projects in which children use both L1 and L2 as a strategy to foster cross-linguistic transfer. Overall, a more integrated model of language teaching and learning is proposed in order to exploit cross-linguistic transfer. And this requires several didactic challenges, i.e., new models of task design and strategies to successfully combine L1 and L2 in classroom activities.

Another didactic approach that is very in line with the previous ideas is the integrated didactics of languages. It consists on the design of multilingual curricula and teaching materials, and according to Cavalli (2005), its origins can already be found in 1973, when the Council of Europe claimed that the efforts to establish the links between the teaching of the mother tongue and the teaching of other languages were far from being enough. So language teachers should be able to coordinate their pedagogical activities and base their teaching on common linguistic principles. Roulet (1980) specifies that the coordination between languages covers the curricula and teaching materials, linguistic terminology, and the design and realization of classroom activities.

As it can be appreciated, the coordination and combination between languages is conceived not only in very precise classroom activities but also in a more macro level such as the design of teaching materials and curricula. For instance, in the Andorran multilingual education Catalan is the language of instruction in the first 2 years of nursery school, that is to say, from ages 2 to 4 (Dolz and Wharton, 2008). French is added to Catalan as the language of instruction between ages 4 and 6. Within the first cycle of primary school (ages 6–8) Catalan is used to teach reading, writing, and all the subjects. French is used in some subjects but only orally and for a very initial level of reading and writing. Both Catalan and French are the languages of instruction during the second cycle of primary school (ages 8–10) and English is introduced as a subject. At ages 10 and 12 Spanish is included as the third language of instruction (and also as a subject, together with English). Finally, within the secondary school the four languages are taught as subjects and at least one subject other than a linguistic course is taught in French and in Spanish. Most subjects are taught in Catalan but the aim for the future is to increase the number of subjects taught in other languages.

In our opinion, one of the most interesting contributions of the Andorran case to the field of multilingual didactics is that it is based on didactic sequences and text genres (Dolz and Schneuwly, 1998; Bronckart, 2007)1. A didactic sequence is constituted by sequentially organized classroom activities whose main aim is to work on the production and comprehension of a text genre (written fairy tale, public debate, written or oral recipe, letter to the editor, etc.). The work on genres is always included within projects where the communicative context is always very clearly specified. Didactic sequences begin with the presentation of the communicative project (for instance, to create a multicultural recipe book that will be distributed to the school community), and are constituted by the production of initial texts, subsequent sets of activities focusing on difficulties identified in the initial texts, and the production of a final text which permits to assess the progression of the students and the relevance and efficiency of the activities designed by the teacher.

A recent experimental study in the field of integrated didactics of languages carried out in the Basque Country shows that a multilingual didactic sequence carried out mainly in Basque but containing some activities in English and Spanish can be successful for the learning of the three languages (Badiola et al., 2014). This research also shows that transfer plays a central role. Participants were 16-year-old multilingual students whose first language is Spanish and who live in a very predominant Spanish-speaking sociolinguistic context. Basque is their second language and the main language of instruction at school. Finally, English constitutes the third language. The text genre chosen for the didactic sequence was the short biography, which had to be produced in three languages. Within the activities of the multilingual didactic sequence very precise discursive skills were targeted (such as the organization of the contents, the production of text organizers and the reference to characters). The organization of the contents and the reference to the characters were only worked in Basque but in the final productions students not only improved the texts in Basque but also the ones in Spanish and English. Text organizers were worked in each language and overall they showed a general improvement in the final texts in three languages. The authors emphasize that the transfer of discursive skills was from the L2 of students (Basque) to the L1 and L3. We would add that this constitutes a remarkable fact since in this case the L2 is not a language of international presence such as Spanish, English or French but rather a minority language of very limited social use in a revitalization process.

The main goals of bilingual and multilingual education include three fundamental aspects of linguistic education (Idiazabal et al., 2015): the promotion of multilingual competence to use languages in diverse communicative contexts, the development of metalinguistic skills and the development of positive attitudes toward linguistic diversity in general and toward minority languages in particular. As it is argued by Naqvi et al. (2014) it is necessary to go beyond the monolingual assumption in bilingual education and precisely their research shows that bilingual instructional strategies can be successful in promoting bilingual competence and metalinguistic awareness. Along the same line, research carried out in the field of integrated didactics of languages shows that the coordination and combination between languages is also possible at the curriculum level. And it also suggests that the teaching of text genres within bilingual didactic sequences constitutes a promising didactic proposal for bilingual education.
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FOOTNOTES

1. ^Another interesting example can be found in the Italian Aosta Valley where Italian and French bilingual didactic sequences were designed (Joly et al., 2004).
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This paper presents findings from a collaborative inquiry project that explored teaching approaches that highlight the significance of multilingualism, multimodality, and multiliteracies in classrooms with high numbers of English language learners (ELLs). The research took place in an inner city elementary school with a large population of recently arrived and Canadian-born linguistically and culturally diverse students from Gambian, Indian, Mexican, Sri Lankan, Tibetan and Vietnamese backgrounds, as well as a recent wave of Roma students from Hungary. A high number of these students were from families with low-SES. The collaboration between two Grade 3 teachers and university-based researchers sought to create instructional approaches that would support students’ academic engagement and literacy learning. In this paper, we described one of the projects that took place in this class, exploring how a descriptive writing unit could be implemented in a way that connected with students’ lives and enabled them to use their home languages, through the creation of multiple texts, using creative writing, digital technologies, and drama pedagogy. This kind of multilingual and multimodal classroom practice changed the classroom dynamics and allowed the students access to identity positions of expertise, increasing their literacy investment, literacy engagement and learning.
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INTRODUCTION: STUDENTS’ HOME LANGUAGES, THE MISSING CONVERSATION EVEN IN PRO-SOCIAL JUSTICE URBAN EDUCATIONAL CONTEXTS

The 2011 Canadian census revealed that more than 200 languages were reported as immigrant home languages and 9 in 10 Canadians who speak a home language other than English or French live in cities, particularly Toronto, Montreal, Vancouver, and Calgary (Statistics Canada, 2013). This increase in linguistic diversity reflects the fact that over a period of 20 years, annual immigration to Canada has remained steady at about 250,000 per annum. Thus, linguistic diversity is becoming the norm in urban school systems across Canada. This increase in diversity highlights the obvious fact that “literacy” cannot be viewed as synonymous with English (or French) literacy. Outside of school, students and communities are engaged with multiple forms of literacies (Gee, 1996; Street, 2003), involving different languages.

Many educational researchers have addressed the need to respond to this demographic shift in the linguistic composition of Canadian classrooms (Cummins, 2000; Lotherington, 2011; Naqvi et al., 2012a). Within the prevailing educational practices of urban schools, it is clear that English language learners (ELLs) face serious challenges in achieving high literacy levels and literacy engagement (Collier, 1992, 1995a,b; August and Hakuta, 1998; Cummins, 2000), and also face the risk of losing their home languages (Wong-Fillmore, 1991; Portes and Hao, 1998; Baker, 2001; Oller and Eilers, 2002; Baca and Cervantes, 2004; Bialystok et al., 2004; Cummins, 2005). As early as 1988, Mary Ashworth called attention to the fact that, even with the multiculturalism that was being promoted in Canadian educational systems at the time, bilingual children were becoming less than they were, not more than they were – a contradiction to the purpose of education, which should exist to increase, rather than decrease, students’ potential. Empirical research in applied linguistics and language education on the use of more than one language as a medium of instruction in schools has been carried out since the 1920s. There is considerable consensus in these studies that development of literacy in two or more languages provides linguistic, cognitive, and social advantages for bilingual/multilingual students (Hornberger, 1990, 2003; Cummins, 2001; García et al., 2007; Dagenais et al., 2008; Cummins and Early, 2011; Naqvi et al., 2012a,b). As García (2009, p. 157) has argued, schools need “to recognize the multiple language practices that heterogeneous populations increasingly bring and which integrated schooling, more than any other context, has the potential to liberate.”

Unfortunately, Canadian schools have been slow to recognize the multiple language practices of their students and communities. Even in school systems that have endorsed social justice as a defining attribute of their educational philosophies (such as the Toronto District School Board TDSB), there has been little conversation about the implications of linguistic diversity for educational practice. The topic is largely absent from principals’ courses and from initial teacher education courses. Prominent books on school leadership and the management of educational change (e.g., Fullan, 2001) ignore the issue. In other words, until recently, home languages other than English or French have been viewed as largely irrelevant to children’s schooling. At best, they are treated with benign neglect and ignored; at worst, some educators still consider them an obstacle to the acquisition of English or French and discourage their use in school and at home. An example of this latter orientation is the November 2011 decision of the Commission Scolaire de Montréal (CSDM), where 47% of students speak a home language other than French or English, to mandate that all students use only French throughout the school.

The absence of serious policy consideration of issues related to linguistic diversity at all levels of the educational system has resulted in the “normalization” of certain assumptions and practices in Canadian schools serving ELL:

• Provision of instructional support for ELL students is the job of the ESL teacher;

• “Literacy” refers only to English (or French) literacy;

• The cultural knowledge and home language proficiency that ELL students bring to school have little instructional relevance;

• Culturally and linguistically diverse parents, whose English may be quite limited, do not have the language skills to contribute to their children’s literacy development.

In recent years, these normalized assumptions have been challenged by Canadian educators and researchers who have engaged in collaborative projects to articulate a very different set of pedagogical assumptions in regard to the multilingual realities of urban schools. These projects have attempted to build on and extend students’ multilingual competencies within both “mainstream” and ESL classrooms. Cummins et al. (2006) articulated the following pedagogical claims on the basis of their collaborative work:

• ELL students’ cultural knowledge and language abilities are important resources in enabling academic engagement across the curriculum;

• ELL students will engage academically to the extent that instruction affirms their identities and enables them to invest their identities in learning;

• Culturally and linguistically diverse parents represent a significant source of support for students’ literacy development in both English and the home language when literacy instructional practices in the school encourage home-school collaboration.

In recent years, there has been concentrated attention by researchers across Canada on the urban classroom reality of multilingualism. These researchers come from different geographical and theoretical places, but their findings converge on the conclusion that, with little funding but a change of outlook, mainstream classroom teachers can implement multilingual, multiliteracies pedagogies with positive results for their students.

The following projects are among those that have attempted to change the ways in which Canadian schools respond to the multi-lingual realities of their students and communities (expanded from the list provided in Cummins and Persad, 2014):

• The ÉLODiL project (Éveil au Langage et Ouverture à la Diversité Linguistique – Awakening to Language and Opening up to Linguistic Diversity1) has developed a wide variety of classroom activities to promote students’ awareness of language and appreciation of linguistic diversity. This project has been undertaken both in Montreal (Dr. Françoise Armand, Université de Montréal) and Vancouver (Dr. Diane Dagenais, Simon Fraser University; Dagenais et al., 2008; Armand and Dagenais, 2012).

• The Dual Language Showcase2 was created by educators at Thornwood Public School in the Peel District School Board near Toronto to showcase the dual language writing accomplishments of elementary school students (Chow and Cummins, 2003; Schecter and Cummins, 2003).

• The Multiliteracies project involved a series of collaborations between educators and university researchers in the Vancouver and Toronto areas to explore the pedagogical possibilities that emerge when conceptions of literacy within schools are broadened to take account of multilingualism, multiliteracies, and multimodalities3 (Early and Yeung, 2009; Cummins and Early, 2011).

• The Multiliteracies Pedagogy project initiated in 2003 by Dr. Heather Lotherington of York University in Toronto involved a range of collaborations between educators in Joyce Public School and researchers at York University to explore how the concept of plurilingualism could be translated into pedagogical design. The professional learning community at Joyce P. S. worked with students to rewrite traditional stories from a critical perspective using multimodal and multilingual forms of representation (Lotherington, 2011, 2013; Lotherington and Sinitskaya Ronda, 2012; Lotherington et al., 2013).

• Linguistically Appropriate Practice (LAP) is an approach to working with preschool and primary grade children from immigrant backgrounds, aimed at enabling children to realize their bilingual potential. Developed by Dr. Roma Chumak-Horbatsch (2012) at Ryerson University in Toronto, LAP consists of both an educational philosophy and a set of concrete instructional activities that help teachers transform their classrooms from monolingual into multilingual environments where students’ languages are acknowledged and come to life.

• The Dual Language Reading Project was initiated by Dr. Rahat Naqvi of the University of Calgary and colleagues in the Calgary Board of Education. It documented the linguistic and metalinguistic benefits that students experienced as a result of teachers and community members reading dual language books to students both in linguistically diverse schools and in the Calgary Board of Education’s Spanish-English bilingual program4 (Naqvi et al., 2012a,b).

• The Family Treasures and Grandma’s Soup dual language book project was initiated by Dr. Hetty Roessingh at the University of Calgary in collaboration with the Almadina Language Charter Academy, a public charter school focused on providing comprehensive language support to students learning English as an additional language. In the project, Kindergarten and Grade 1 students created dual language books as a means of enhancing their early literacy progress5 (Roessingh, 2011).

• Dr. Shelly Taylor at Western University, London, Ontario, conducted a dual language book project designed to produce positive identity texts to counter damaging representations of Aboriginal communities. “The participant-authors were Aboriginal parents who wrote books intended for their preschool-aged children in their ancestral language and English” (Taylor, 2011, p. 289).

• The ScribJab website and iPad application6 were created by Simon Fraser University researchers Dr. Diane Dagenais and Dr. Kelleen Toohey to enable students to read and create digital stories (text, illustrations and audio recordings) in multiple languages (English, French and other non-official languages). The website notes that “ScribJab creates a space for children to communicate about their stories, and come to an enhanced appreciation of their own multilingual resources.”

These projects document the possibilities of what we have called teaching through a multilingual lens (Cummins and Persad, 2014). They represent “bottom-up” school-based language policy initiatives in which educators challenge the restrictive normalized assumptions with respect to linguistic diversity that still predominate in schools across Canada. The collaborative project which we describe below is rooted in similar pedagogical and social philosophies; simply stated, our starting point is that instruction in multilingual and multicultural schools will be effective to the extent that it challenges societal power structures that marginalize students’ cultural and linguistic capital.

CONTEXT AND METHODOLOGY

METHODOLOGY AND DATA COLLECTION METHODS

The project was initiated by Jennifer Fannin and Mike Montanera, who co-taught Grades 2/3 students in this inner-city school. They questioned how, as teachers, they could build on their students’ funds of knowledge (Gonzalez, 1995; González et al., 2005) and promote students’ academic engagement, literacy investment, and literacy learning. They contacted Jim Cummins and Burcu Yaman Ntelioglou, university-based researchers, in October 2012 to explore possibilities for collaboration. This paper presents the findings from the resulting collaborative inquiry project. Methodologically, we decided that this project would be a Collective Pedagogical Inquiry. The goal of a collective pedagogical inquiry framework is for the teachers/school-based researchers and university-based educators/researchers to work collaboratively and examine the organizational and pedagogical choices that are being made in a specific context, explore possible alternatives, and mobilize the research evidence and their own pedagogical experiences both to articulate school-based language policies and collectively implement instructional and organizational changes that respond to the challenges and opportunities represented by the students and communities.

Collective Pedagogical Inquiry methodology, like Practitioner Research/Action Research (Crookes, 1993; Cochran-Smith and Lytle, 2009; Simon et al., 2012) is situated in teacher practice with the aim of researching the pedagogical questions identified by the teachers. In addition to the important aspect of the research questions coming directly from the teachers’ pedagogies and the teaching and learning in their specific classrooms, another very important aspect is the collaborative and participatory approach in Collective Pedagogical Inquiry methodology. The teachers and the researchers work collaboratively from the planning of classroom work to data analysis. Challenging the teacher/researcher dichotomy, the teachers and the researchers become co-teachers and co-researchers in all aspects of the process. The data sources for this project included observation field-notes, videotaped classroom practice, and multimodal artifacts created in the classroom (e.g., digital texts, drama performances, student writings), as well as formal and informal interviews with the teachers and the students, and individual and focus group interviews with the parents.

CONTEXT AND PARTICIPANTS

Jennifer and Mike were teachers in a Grades K-8 school with about 550 students, 76% of whom spoke a language other than English at home. The two teachers described the school and community context as follows:

Our school is an inner city school with each class composed of around 50% Hungarian Roma students. These students are here claiming refugee status and their situation has been very tenuous. The rest of our student population comprises a high number of ELLs from different backgrounds such as Tibetan, Indian, Sri Lankan, Vietnamese, Gambian and several others. (Email communication, October, 2012)

As the teachers describe in this first email communication, the research took place in an inner city elementary school with a large population of recently arrived and Canadian-born linguistically and culturally diverse students from countries such as Gambia, India, Mexico, Sri Lanka, Tibet, and Vietnam. A high number of these students were from low-SES backgrounds and some of the families lived in the subsidized “community housing” buildings in the school’s neighborhood. The student body also included a recent wave of Roma students. Some of these students, at the time of the project, were experiencing significant language, literacy and social challenges. These challenges were compounded by the fact that these Roma students came from a social group that has been subjected to racism in their home countries and whose status, both social and legal, within Canada is marginalized and uncertain. In fact, over the course of the academic year, many of the Roma students and their families had been deported back to Hungary. Most of these students’ lack of experience or negative experience with schooling, and their uncertainty of not knowing if their families’ refugee claims would be accepted or not, all influenced both the classroom environment and students’ investment and academic engagement. Within this same email, the teachers explained that their primary goals, therefore, were to spark the students’ interest in reading and to change their attitudes toward literacy:

We are interested in creating identity texts with our students in order to increase their interest in reading and improve their attitudes toward reading. Our neediest students are also our most under-represented in terms of the books that are available to them. Our project would have these students create their own books and digital stories drawing on their cultural experience and sharing their stories with others. (Email communication, October, 2012).

The notion of identity texts (Cummins and Early, 2011) focuses on linking identity affirmation and literacy engagement. Students invest their identities in the creation of these “texts,” which can be written, spoken, signed, visual, musical, dramatic, or combinations in multimodal form. Through identity texts, students’ identities, cultures, languages, and past and present experiences are “reflected back in a positive light.” When students share identity texts with multiple audiences (peers, teachers, parents, grandparents, sister classes, the media, etc.) they are likely to receive positive feedback and affirmation of self in interaction with these audiences. In this classroom, the use of digital technologies, as well as the use of multimodal drama pedagogy, acted as an amplifier to enhance the process of identity text production.

As mentioned in the above email, the teachers were particularly interested in the creation of multilingual identity texts with their students, not only because the home languages of most of their students were not reflected in the bilingual or multilingual books available to them, but also because they thought that their students’ academic engagement and interest in literacy would increase if they could bring their knowledge of, and pride in, their cultures, identities and languages into their mainstream classrooms through the creation of multilingual texts.

The collaboration between these two Grade 3 teachers and the university-based researchers sought to create instructional approaches that would support students’ academic engagement in general, and literacy engagement in particular. Many different projects took place during the academic year, based on the curriculum expectations articulated by the provincial Ministry of Education, the two teachers’ specific questions, and projects that connected with students’ lives and interests, opening up the pedagogical space to include students’ home languages and cultural knowledge. Students were encouraged to write in their home languages, as well as in English (with the help of the school translator, their parents and their proficient peers). Our goal was to observe and document the literacy practices that emerged when the learning space was opened up to other languages in addition to English and when digital technology tools and drama pedagogy provided incentives and support for students to engage with multimodal forms of literacy. For the purposes of this paper, we will describe one of these projects, in which we explored how a descriptive writing unit could be implemented in a way that connected with students’ lives and enabled them to use their home language(s) in order to increase their engagement in learning and interest in literacy.

The claims to knowledge afforded by collaborative pedagogical inquiry rest in the documentation of teaching/learning interactions and their outcomes, which are brought about by the instructional initiatives undertaken. These claims are obviously not generalizable beyond the specific classroom contexts in which the initiatives were implemented and observed. However, the documentation of what happened in these pedagogical interactions constitutes phenomena that require explanation and are capable of refuting theoretical hypotheses. For example, the claim that students’ home languages cannot feasibly be mobilized for instructional purposes has been refuted by numerous examples deriving from this type of research (e.g., Chow and Cummins, 2003; Lotherington, 2011). The implications for policy can be summarized succinctly in the phrase Actuality implies Possibility – if a particular instructional initiative has been successfully implemented, then it can be implemented. Thus, our goal in the present study was to add to the documentation regarding the feasibility of undertaking instructional initiatives that position students’ home languages as cognitive and instructional resources.

THEORETICAL FRAMEWORK

A number of theoretical lenses informed this work. Multiliteracies approach, initially proposed by the New London Group (1996) and elaborated subsequently by numerous researchers (e.g., Cope and Kalantzis, 2000, 2009; Hull and Schultz, 2001, 2002; Pahl and Rowsell, 2005; Anstey and Bull, 2006; Alexander, 2008; Gee, 2008; Jewitt, 2008; Mills, 2010; Lotherington, 2011; Yaman Ntelioglou, 2011; Heydon, 2012; Leander and Boldt, 2012; Hibbert, 2013) with its focus on multimodality, stresses the need for schools in the 21st century to focus on a broader range of literacies than simply traditional reading and writing skills, distinguishing itself from mainstream language and literacy theories by drawing attention to multiple modes of meaning making and communication (e.g., audio, visual, linguistic, spatial, performative) and how they can help students optimize their language and literacy learning. It also responds to the increasing cultural and linguistic diversity, paying attention to the importance of multilingualism and L1 use in the classroom.

Drawing on sociocultural and poststructural theories of identity and the notions of identity positioning (Toohey et al., 2007) and identity investment (Norton, 2000) is also important for our work, since, as Toohey et al. (2007) argue, “the formation and negotiation of identity positions represent an important dimension of classroom practices that contributes critically to students’ evolving relationship with school communities and their investment in learning English” (627). Based on the poststructural notions of identities as hybrid, multiple and dynamic, and the notion of identity positioning, classroom practices that draw on students’ funds of knowledge and linguistic and cultural capital help students to develop a positive sense of who they are and how they relate to their teachers, classmates and to the outside world. Literacy Engagement pedagogical framework and identity texts pedagogical practice, which we describe below, complement these notions of identity positioning, identity investment and literacy learning.

Literacy Engagement pedagogical framework (Cummins and Early, 2011) posits that literacy engagement is a major determinant of literacy achievement. This proposition is well-established empirically (e.g., Organisation for Economic Cooperation and Development [OECD], 2010) but has rarely been explicitly articulated in school improvement policies. The framework also highlights the importance of literacy engagement for (a) scaffolding meaning, (b) connecting to students’ lives, (c) affirming student identities, and (d) extending students’ awareness and command of academic language across the curriculum. There is general consensus among researchers, educators, and policy-makers about the importance of scaffolding meaning, connecting to students’ lives (e.g., by activating and building background knowledge) and extending language. This is illustrated by the fact that all three constructs are repeatedly invoked by the authors who were invited to contribute to the synthesis of research on ELLs published by the California Department of Education [CDE], (2010). However, the role of identity affirmation has not been generally acknowledged by policy-makers and many researchers. Thus, the Literacy Engagement framework differs from other school improvement tools insofar as it is focused on school improvement in schools serving multilingual students and highlights the role of both literacy engagement and identity affirmation as central components of effective instruction. The Literacy Engagement framework was used in the project as a starting point for discussion, among educators and researchers of the research evidence regarding effective pedagogical practice.

Linked to this pedagogical framework is the pedagogical practice of the creation of identity texts, described in a previous section. The basic claim underlying the concept of identity text is that students will engage actively with literacy only to the extent that such engagement is identity-affirming. In this regard, creative writing and other forms of cultural production (e.g., art, drama, computer animation) assume particular importance as an expression of identity, a projection of identity into new social spheres, and a re-creation of identity as a result of feedback from and dialog with multiple audiences. This re-creation of identity through the production of identity texts assumes particular importance in the case of students from social groups whose languages, cultures, religions, and institutions have been devalued, often for generations, in the wider society.

Finally, in developing our pedagogical initiatives, we took account of the need to acknowledge explicitly the multilingual and plurilingual realities of students’ linguistic repertories. A distinction between multilingualism and plurilingualism has been made by the Council of Europe (CECR) and scholars in North America such as Danièle Moore (Moore, 2006; Moore and Castellotti, 2008; Moore and Gajo, 2009), Heather Lotherington (Lotherington, 2013), and Enrica Piccardo (Piccardo, 2013). Plurilingualism refers to the dynamically integrated and intersecting nature of bi/plurilingual individuals’ linguistic repertoires, which include unevenly developed competencies in a variety of languages, dialects, and registers. Multilingualism, by contrast, in the Council of Europe’s framework refers to the presence of several languages in a given geographical area or social context, regardless of those who speak them (Coste et al., 2009; Beacco et al., 2010; Cenoz and Gorter, 2013; Piccardo, 2013). Moore and Gajo (2009) explain that multilingualism is “the study of societal contact” and that plurilingualism is “the study of individuals’ repertoires and agency in several languages” (p. 138). Citing the English version of the CECR, Moore and Gajo state that “plurilingual and pluricultural competence refers to the ability to use languages for the purposes of communication and to take part in intercultural interaction, where a person, viewed as a social agent has proficiency, of varying degrees, in several languages and experience of several cultures. This is not seen as the superposition or juxtaposition of distinct competences, but rather as the existence of a complex or even composite competence on which the user may draw” (CECR, English version, 2001, p. 168 as cited in Moore and Gajo, 2009). This nuanced understanding of plurilingual speakers as social actors developing a repertoire of multiple languages, and rarely equally or entirely fluent in all of their languages, was important to our study. In the context of our project, any attempt to connect instruction to students’ lives must take account of the fact that students speak multiple languages and have varying degrees of competence in them.

RESULTS AND DISCUSSION: DESCRIPTIVE WRITING – MULTILINGUAL, MULTIGENERATIONAL DESCRIPTIONS OF FAVORITE PLACES IN SCHOOL

In this paper we describe only one of the multilingual projects in which students engaged. Our purpose is to illustrate the kinds of academic work that students with very limited English are capable of producing when teachers teach through a multilingual lens that acknowledges (1) the dynamically interconnected nature of their multiple languages and/or dialects and their relationships with each other (Piccardo, 2013); (2) that students’ competencies in these multiple languages can be unevenly developed; and 3) that not only multilingual students but all students, including those who are monolingual, benefit from a multilingual pedagogy by increasing their “Language Awareness,” that “has students attend systematically to language diversity and compare the patterns of their own languages as well as those of their classmates, communities, and the media” (Dagenais, 2005, n. page); and (4) that students develop metalinguistic awareness in these cross-linguistic learning environments (Duibhir and Cummins, 2012; Naqvi et al., 2014).

Descriptive writing was a curriculum expectation for Grade 3 students, and the two teacher/researchers found that this was a challenging task for the students in this class, who had a range of literacy levels from emerging to grade-level, for a number of reasons: most students had trouble moving beyond simple physical descriptions (e.g., big, green, wooden) to richer sensory and emotional analysis. Because many of ELL students were in the initial stages of reading or pre-reading and writing in English (and some with their other languages as well), their descriptions were further limited by gaps in vocabulary. Finally, some students were at such a beginning level of literacy awareness and practice, like some of the recently arrived Roma students, that engaging them in writing itself was the goal. In order to make their descriptive writing richer and more meaningful, we searched for a theme that would help them relate to and personalize their writing. We decided that the theme of “their favorite places within the school” could nurture a more descriptive, sensory, and emotional piece of writing. We also wanted them to experiment with multiple forms of text and multiple languages rather than being confined to traditional print-based text in English.

Each student first brainstormed about their favorite place and made a drawing of it. Then, each student took pictures of this favorite place using iPads. Next, they wrote a sensory and emotional description of what this special place meant for them. We recognized early on that students would become more engaged in the project if their parents and community were also involved. Therefore, we invited the parents and extended family members to be part of the project. For homework, the students interviewed their parents or an older family member about their own experiences in Grade 3 (or elementary school), and about their own favorite place or activity in the school they attended. Students took notes during the interview and brought these notes back to school. We invited the students to write both their own stories and their parents’ stories in other languages, if they wished, in addition to English.

As Toohey et al. (2007) suggest, “through participation in the social practices of the classroom, children develop a sense of the order of the academic world and their place within it, their status relative to teachers and peers, the nature of the tasks they face, and the relative legitimacy ascribed to their cultural and linguistic resources. For young second language learners, these broad lessons crucially influence investment in, access to, and acquisition of English” (626). The multilingual and multimodal practices in the classroom changed the power relations in the classroom and allowed the students access to identity positions of expertise, increasing their literacy investment, literacy engagement and learning. At the beginning of this project, the two teachers were worried because many of the newcomer ELL students, especially the Roma students, had developed “learned helplessness.” When they were asked to read or write any text, their immediate response was “Miss, I don’ t know how to read/write.” Both the multimodal practice and the multilingual practice changed this dynamic. For example, from the outset of the project, whenever we introduced the students to any technology, we decided to first teach the use of the technology (use of iPad, computer applications, etc.) to these ELL students so that they could become the experts, and later could teach their classmates, accessing their identity positions of expertise. The multimodal nature of the texts they created using digital media allowed them to express themselves in ways not limited to the linguistic mode, but multimodally using gestures, visuals, demonstrations etc. in addition to the linguistic mode. These multimodal affordances especially helped certain students who normally felt embarrassed about their lack of spoken language fluency.

The multilingual focus also allowed the student access to identity positions of expertise. Figure 1 shows Jose [pseudonym]’ s narrative, which is written both in English and Spanish. Jose was born in Canada, yet he was a fluent Spanish speaker since Spanish was regularly spoken at home. However, he had never been schooled in this language and so could not read or write in Spanish. On the other hand, his teacher, Jennifer, had studied Spanish as a foreign language and could read and write in that language, yet she never had the opportunity to become immersed in the language and develop a natural fluency. The picture of the two of them working on this project was intriguing: a standing student dictating his narrative to the seated teacher, who was trying to write it all down. There was a lively bilingual conversation between the two, since they were collaboratively deciding on certain vocabulary, expressions, and sentence structures that would best describe Jose’ s story. Jose’ s body language alone expressed the deep engagement he was experiencing in this literacy activity. He was in charge, directing the narration of his own story, and the teacher was the facilitator, working alongside her student to co-construct the text. This reversal of the traditional classroom dynamic (in which, generally, the teacher dictates to the student) resulted in the student having at least equal say in what the text was going to be about and how it was going to be told, which organically and inevitably shifted the power relations in the classroom. This kind of collaborative practice engaged the student by acknowledging his bilingual skills and maintaining his ownership of the narrative. This identity position of expertise, in turn, resulted in greater agency and a deeper level of investment as observed by the teachers and researchers.


[image: image]

FIGURE 1. Jose’s narrative.



Pali [pseudonym] was a Roma student and English was quite new to him. Therefore, Pali, like the other Roma students in his class, chose to write his narrative (Figure 2) initially in Hungar- ian. (It is important to note here that Pali wrote in Hungarian as opposed to Romani because he had been schooled in Hungarian for a year before he arrived in Canada. Most of the Roma students in this class spoke “street Hungarian” to get by; like Pali, some had also been schooled in Hungarian.) Roma students then found ways to express themselves either in shorter sentences in English, or in a direct translation from Hungarian with the help of a school-based translator7. Using different digital technologies such as PowerPoint, iMovie, iPhoto, and iPads, students were also able to record their own voices reading these multilingual stories. They also added images, songs, sounds and other modes of representation. Some of these narratives were also turned into dramatic performances. Drama practice was a particularly important aspect of the revision process in the student’ s writing of their individual narratives because, as they were trying to embody the narrative that was represented on the page, they could test the print representation against what they meant to convey. This kind of dialogic feedback afforded through embodied multimodality (Yaman Ntelioglou, 2011, forthcoming) helped to immediately see what was working and what was not working with their writing.


[image: image]

FIGURE 2. Pali’s PowerPoint slide.



Even students who did not have strong fluency in their home languages, because they were born in Canada and/or had been schooled here from the age of four, and who did not regularly speak their family’ s first language at home, responded positively to the invitation to use their home languages.

Because students were invited to write in multiple languages, some students like Fatu [pseudonym] -who said she sometimes understood her home language, Mandingo, but did not speak it - chose to include some Mandingo words in her writing. Fatu’ s parents are from Gambia and Fatu was born in Canada. At home the parents sometimes spoke Mandingo, but they resorted to English mostly when they spoke with Fatu and her siblings. As seen in Fatu’ s first draft (Figure 3), as well as a subsequent draft in PowerPoint (Figure 5), based on the interview that she did with her father, she wrote about how he walked three kilometers to school in Gambia and that he learned the Quran. She adds, “Sumalie” which she explains means “how are you;” “intelafta ta carambong” means “I want to go to school;” and “caramoe” means “teacher.” This curiosity about her home language carried on past the time of the assignment. For example, one day she came to us and excitedly asked if we could videotape her with the iPad, because she now knew how to count in Mandingo. This is another example of how affirming students’ multilingual and multicultural funds of knowledge (Gonzalez, 1995) can nurture their identities and their investment in learning, not only in their L2, but also in their L1, and in turn, foster learner autonomy (Benson, 2006; Jiménez Raya, 2009). Benson (2006) draws attention to the social dimensions of learner autonomy, and in reference to Toohey and Norton’ s (2003) conception of identity investment and agency, state that “agency can perhaps be viewed as a point of origin for the development of autonomy, while identity might be viewed as one of its more important outcomes” (30). As this project proceeded, Fatu became a very prolific writer and story-teller. According to her teachers, “she developed from a learner who showed initial enthusiasm for school work, but less carry-through, to a learner who was more engaged, autonomous and more able to see the work through to completion” (Teacher focus interview, February 2012). She completed the writing project and went beyond the basic requirements, adding a narrative in both of her languages as well as a song, making her narratives more multimodal as well as more representative of her identities. In the PowerPoint slides, as seen below in Figure 4, the two audio buttons on each slide were linked with the audio segments she recorded in English and Mandingo, even though as explained above, her proficiency in Mandingo was not advanced. It is also interesting to note that her Mandingo recordings are done in a much lower volume, which may also reflect her relative lack of confidence, but she persisted nevertheless. In the interview with Fatu, she explained that she wanted to show her audience who she is by including both of her languages, as well as a song (audio button 3), in her PowerPoint because she loves singing. She explained that for the moment she can only sing in English, but her goal is to also learn to sing in Mandingo. For her PowerPoint, when she was recording herself in Mandingo, and encountered words like “ocean” and “pool,” for which she did not have equivalent Mandingo words, she altered English words by adding the final suffix –o, to make them sound more like Mandingo words. Her elder sibling, in an informal conversation, explained that the final vowel in most Mandingo words is –o. This simple translanguaging example and Fatu’ s explanations of this cognitive process in the interview saying, “in Mandingo, most words for things end in –o” shows her metalinguistic awareness.
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FIGURE 3. Fatu’s first draft.
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FIGURE 4. A slide from Fatu’s PowerPoint presentation.
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FIGURE 5. Another slide from Fatu’s PowerPoint presentation.



Mixing of languages (if conceptualized as “code-switching”) can be seen as an error, a “dangerous flaw,” when approached from a traditional bilingual perspective that assumes that the two languages of bilinguals are two separate monolingual codes. However, from the perspective of plurilingualism (Moore and Gajo, 2009)/multilingualism (García, 2009), Fatu’ s mixing of English word (pool) with the Mandingo suffix “-o” is a valuable translanguaging practice that illustrates that bilinguals have one linguistic repertoire from which they select different features strategically, to communicate more effectively. 

Fatu’ s story was also one of the narratives that was turned into a dramatic performance. Students worked in groups and decided how they would like their individual narratives to be performed. They had options regarding which role to take on, which props they were going to use, and how they were going to bring the story alive. In the performance of her story, Fatu chose the role of storyteller, while three other classmates acted it out. Sequence one depicted her favorite place in school, and sequence two depicted her father’ s story. As a result of transferring the written text back and forth into the embodied, students were asked to consider “the content and context of the statements, and provided a forum that allowed for communication, restating and subsequent interaction” (Booth, 1991, p. 95). Students became aware of their own weaknesses and problems in writing by reading each others’ writing and working collaboratively. The multiple voices of each of the four students (one Mandingo, one Spanish and two Tibetan speakers) informed the embodied collective creation. Fatu’ s group decided that since they were coming from multiple linguistic backgrounds, it would be a good idea to begin the performance by saying the title of the story in their multiple languages, and ending the performance by saying goodbye, using the words and gestures of their respective home languages and cultures.

In the classroom, having the opportunity to use their multiple languages, through multimodal texts, students had the opportunity to choose their multiple linguistic repertoires, their medium of choice(s) to express their meanings. Having these multiple options and choices allowed the students to make their texts/narratives their own, fostering learner autonomy, identity investment, and literacy engagement. Even though translanguaging practices were not explicitly taught in this class, because students were invited to use their multiple linguistic repertoires, some students naturally used translanguaging practices, drawing on all of their linguistic resources “to maximize understanding, (self-expression), and achievement. Thus, both languages (were) used in a dynamic and functionally integrated manner” (Lewis et al., 2012, p. 655), illustrating that the two or more languages of bilinguals or plurilinguals do not function as two or more separate monolinguingual codes; rather they exist as a holistic and interactive linguistic repertoire (García, 2009; Lewis et al., 2012).

CONCLUSION

As noted in our introductory section, there is a void with respect to language policy in schools, school boards, and Ministries of Education across Canada. This neglect is highly problematic because, in the absence of any coherent articulated policies, the “default option” will be to ignore students’ languages, cultures, and background knowledge within schools and classrooms. Schools then become “English-only zones” (or “French-only zones” in Quebec, as well as in French-immersion programs in various provinces, Taylor, 2010; and Franco-Ontarian schooling, Russette and Taylor, in press), which reinforces the societal pattern of power relations whereby the cultural capital or funds of knowledge of dominant group communities are valued considerably more than the cultural capital of the many other communities that make up the Canadian social landscape.

However, educators have the power to exercise agency in relation to the ways in which they negotiate identities with their students (Cummins, 2001). As our case study documents, enlightened language policies can be implemented by individual teachers in their own classrooms. Furthermore, these policies are considerably more evidence-based than English-only zone policies insofar as they (a) promote students’ literacy engagement, (b) scaffold comprehension and production of academic language, (c) connect with students’ lives and activate their background knowledge, (d) affirm students’ identities as linguistically talented and intellectually accomplished, and (e) extend and deepen students’ awareness of academic language. When teachers open up the instructional space for multilingual and multimodal forms of pedagogy, languages other than English or French are legitimized in the classroom and students’ home languages and community connections become resources for learning.
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Footnotes
								
1http://www.elodil.com

2http://www.thornwoodps.ca/dual/index.htm

3http://www.multiliteracies.ca

4http://www.rahatnaqvi.ca

5http://www.duallanguageproject.com/

6http://www.scribjab.com

7 In 2009, during the second year of the influx of Roma students, the principal hired a part-time Hungarian translator. A Hungarian, rather than Romani, translator was hired because there were no Romani translators available and, according to the Hungarian translator, Hungarian Romani is a particular type of Romani, different from the type of Romani that might be spoken in other countries. Since all students had some fluency in street Hungarian, and some had been schooled in Hungarian, the school was advised to hire a Hungarian translator.
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The paper addresses the intersections between research findings and Canadian educational policies focusing on four major areas: (a) core and immersion programs for the teaching of French to Anglophone students, (b) policies concerning the learning of English and French by students from immigrant backgrounds, (c) heritage language teaching, and (d) the education of Deaf and hard-of hearing students. With respect to the teaching of French, policy-makers have largely ignored the fact that most core French programs produce meager results for the vast majority of students. Only a small proportion of students (<10%) attend more effective alternatives (e.g., French immersion and Intensive French programs). With respect to immigrant-background students, a large majority of teachers and administrators have not had opportunities to access the knowledge base regarding effective instruction for these students nor have they had opportunities for pre-service or in-service professional development regarding effective instructional practices. Educational policies in most jurisdictions have also treated the linguistic resources that children bring to school with, at best, benign neglect. In some cases (e.g., Ontario) school systems have been explicitly prohibited from instituting enrichment bilingual programs that would promote students’ bilingualism and biliteracy. Finally, with respect to Deaf students, policy-makers have ignored overwhelming research on the positive relationship between academic success and the development of proficiency in natural sign languages, preferring instead to leave uncorrected the proposition that acquisition of languages such as American Sign Language by young children (with or without cochlear implants) will impede children’s language and academic development. The paper reviews the kinds of policies, programs, and practices that could be implemented (at no additional cost) if policy-makers and educators pursued evidence-based educational policies.
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THE CANADIAN POLICY CONTEXT

Although Canada enjoys a strong international reputation as a leader in the area of second language teaching, primarily as a result of the implementation of French immersion programs in the 1960s, the development of policies at federal and provincial levels with respect to language teaching has been largely incoherent. Because education falls under provincial jurisdiction, different policies and provisions in relation to language teaching exist in different provinces. All provinces strongly support the learning of the second official language (French in English Canada, and English in Quebec) and they also provide support for newcomer students to learn the language of school instruction but few have developed coherent policies regarding the multilingual realities of schools and communities. Similarly, at the federal level, the 1971 policy of multiculturalism within a bilingual framework omitted any meaningful consideration of languages other than the two official languages, substituting positive rhetoric in relation to the cultural contributions of the other ethnic groups for any concrete action to foster Canada’s multilingual resources. In the 1970s and 1980s, some funds were provided by the federal government to community groups for purposes of heritage language teaching but those funds were discontinued in the early 1990s. No province has articulated an educational language policy that addresses in a positive way the multilingual realities of its schools, although Alberta at least did consider the issue in the 1980s (Alberta Government, 1988). Some provinces (e.g., Ontario) have articulated restrictive policies in relation to multilingualism by prohibiting use of languages other than English and French as mediums of instruction except on a short-term transitional basis.

The lack of coherence with respect to policy is compounded by the fact that many of the programs and provisions that have been implemented are inconsistent with the empirical evidence regarding effective practice. In this paper, I review this evidence with respect to four spheres of dual language learning: (a) teaching French as a second language (FSL) in English Canada; (b) teaching English and French as additional languages to newcomer students in English Canada and Quebec; (c) teaching heritage languages; and (d) teaching American Sign Language (ASL) to Deaf students in English Canada. I refer to students in these contexts collectively as dual language learners (DLL).

TEACHING FRENCH AS A SECOND LANGUAGE

CORE FRENCH PROGRAMS

Core FSL programs typically teach French for 30–40 min each day. Starting grades vary from province to province, and within provinces school boards typically have some discretion regarding the starting grade level. In many parts of Ontario, for example, FSL starts in Grade 4 and continues until at least Grade 9, when it is a compulsory subject for all students.

Results of Core FSL programs have been disappointing. Canadian Parents for French, a federally funded advocacy group, summarized the outcomes as follows: “Only 3% of [Ontario] grade nine core French students continue with the program to Grade 12, most graduating with little ability to converse in, or understand French” (Canadian Parents for French, 2008, p. 17). Research has also shown minimal improvement in students’ French proficiency as a function of length of time in the program. Harley et al. (1988), for example, examined the French proficiency (speaking, listening, reading, and writing) of 574 students in 25 different classes in seven provinces or territories. They found that, with some minor exceptions, performance at the Grade 8 level was unrelated to the starting grade and the length of time the students had been learning French. Few differences were observed regardless of whether students started learning French in Kindergarten, Grade 1, 3, 4, 6, or 8. In other words, one year of Core FSL produced equivalent outcomes to 7+ years, suggesting that core FSL during those years was not particularly effective (see Lapkin et al., 2009, for a more complete review of FSL outcomes).

The persistent failure of Core FSL programs to develop even minimal communicative proficiency in French among a large proportion of participating students highlights the need for a change in policy. There is no empirical support for continuing to pour considerable funds into a program that yields such paltry academic outcomes. Yet, policy-makers across Canada have shown no interest in radically changing Core FSL provision. The ideological commitment to teach both official languages, regardless of the success of this endeavor, trumps the evidence of ineffectiveness.

Much stronger outcomes have been attained both by French immersion and Intensive French (a literacy-oriented half-year immersion in French starting at the Grade 6 level, Netten and Germain, 2005). Extended French programs, where one or more subjects are taught through French (similar to content and language integrated learning, CLIL programs), have also shown much more promising outcomes than Core FSL. However, more than 90% of students studying French in Canada are enrolled in Core FSL rather than in one of these more successful alternatives.

Another program that has demonstrated much more promising outcomes than traditional Core French is the accelerated integrative method (AIM) developed by Canadian educator Wendy Maxwell. AIM is a form of Core French insofar as it is taught for approximately 30–40 min per day but its pedagogical assumptions and outcomes are radically different. AIM has been implemented in more than 4,000 schools across Canada as well as in some international contexts (Arnott, 2011).

ACCELERATED INTEGRATIVE METHOD

Accelerated integrative method adopts a very different approach to the scope and sequence of L2 teaching than the typical Core French program, which has traditionally been organized around themes (e.g., going to the supermarket, animals in the zoo, etc.). In contrast, AIM integrates the teaching of French with the arts (e.g., drama) and literacy (extensive reading and writing in addition to speaking and listening). AIM scaffolds meaning initially through gestures which enable students to understand full sentences in which each word is represented by a gesture. Basic grammatical markers (e.g., masculine, feminine, past tense, etc.) are also represented by gestures. Reading skills are developed through the use of big books read to the class and supported by gestures. These stories are dramatized by the teacher and students together. Finally, writing is developed after students have mastered the story. Students answer comprehension questions in writing and, with increasing proficiency, script their own dramatizations on the basis of the story.

Maxwell (2004) describes the approach as follows:

Through this approach, all target vocabulary to be learned by the student is taught kinesthetically, visually, and in an auditory manner, thus responding to a variety of learning styles. Because words are kinesthetically represented through gesture, and contextualized through story and drama, students learn to see and feel the language.… Fluency is built by systematically scaffolding the presentation of new vocabulary, beginning with words of highest frequency and widest scope. Words targeted for presentation through gesture and story in this program have been selected … according to frequency, function and ease of acquisition. This target vocabulary, termed pred down language (PDL), places a high emphasis on verbs, but also includes other vocabulary and structures important for beginning fluency development1.

Arnott (2011, p. 157) points out that research carried out on the effectiveness of AIM has shown positive results in a number of small scale studies “while larger-scale quantitative and mixed method research suggested that merely using AIM does not make students significantly more proficient in French (Bourdages and Vignola, 2009; Mady et al., 2009).” Her own research focused on exploring the ways in which teachers implemented AIM rather than attempting to compare AIM and non-AIM methods. She points out that comparison of methods is problematic because of significant variation among teachers in the ways in which they implement particular methods.

This reality is evident in the research which failed to find differences between AIM and non-AIM classrooms. For example, in the Mady et al. (2009) study, which reported no differences in French proficiency between AIM and non-AIM Grade eight classrooms, characteristics of the AIM methodology were found in classrooms designated as both AIM and non-AIM. The authors point out: “Observation data used for selecting the sample (Mady et al., 2007) suggest that… characteristics deemed central to AIM were not exclusive to AIM classrooms” (Mady et al., 2009, p. 716). Teachers in each group had attended some AIM training sessions and were using some AIM materials in their classrooms. Thus, the comparison is not particularly robust in assessing the impact of AIM.

The findings of the Bourdages and Vignola (2009) study are also interpreted in very problematic ways by the authors. They interpreted their results as showing “few significant differences between the AIM group and the non-AIM group” (p. 731) in oral interviews conducted with 18 AIM and 16 non-AIM Grade 3 students. In actual fact, there are highly significant differences between the groups in the amount of oral language students produced in French and in the extent to which the students were capable of using French exclusively in the interviews rather than reverting to English. Specifically, the AIM students produced 1751 utterances compared to 811 for the non-AIM students – more than twice as much. The AIM students also produced 1662 utterances completely in French (95%) compared to 306 for the non-AIM group (38%). It is worth noting that teachers of both AIM and non-AIM groups used French exclusively in their instruction so these huge differences cannot be attributed to differential exposure to French.

The authors’ claim that there were few differences between the groups is based on the percentages of utterances produced by each group that had various types of grammatical errors (e.g., gender, verb agreement, etc.). The authors chose to focus on the fact that both groups of early stage learners were making similar grammatical errors rather than on the fact that AIM students demonstrated much greater fluency in French and ability to continue speaking French rather than revert to English when attempting to express themselves. The logic entailed in the conclusions of the Bourdages and Vignola (2009) study is equivalent to claiming that there are no differences in French proficiency between a student who produced more than 20 utterances in the interview, the vast majority of which were in French only, compared to a student who produced only 10 utterances, only four of which were exclusively in French, just because a similar proportion of utterances of each student contained errors of various kinds.

In short, the Bourdages and Vignola (2009) study, contrary to the claims of its authors, provides strong support for the findings of smaller-scale studies showing that the AIM methodology can significantly increase students’ fluency in French. As Arnott (2011) points out, it is not possible to identify which components of AIM are most effective in scaffolding comprehension and production of French but there is clearly a case to be made for incorporating elements of AIM into both Core FSL and French immersion programs.

FRENCH IMMERSION PROGRAMS

A common finding from L2 immersion programs across a variety of contexts is that students gain a reasonable level of fluency and literacy in L2 at no apparent cost to their academic skills in the socially dominant language. In the Canadian French immersion context, students catch up in most aspects of English standardized test performance within a year of the introduction of formal English language arts. With respect to French skills, students’ receptive skills in French are better developed (in relation to native speaker norms) than are their expressive skills. By the end of elementary school (Grade 6, age 12) students are close to the level of native speakers in understanding and reading of formal French (assessed by standardized tests), but there are significant gaps between them and native speakers in spoken and written French. The gap is particularly evident with respect to accuracy of grammar and range of vocabulary knowledge and use.

These gaps are clearly related to the restricted input that students receive in French. Typically students experience little contact or interaction with French outside the school context. Very few students watch French television or read for pleasure in French. After the initial grades, reading in French tends to be primarily textbook reading, which is typically not particularly engaging for students. Thus, there are few opportunities for students to extend their exposure to French and expand their vocabulary knowledge and grammatical command. Writing also tends to be carried out only within the school context and applied to academic tasks that are often not highly engaging for students.

Despite the fact that there is overwhelming evidence for strong relationships between the development of academic skills in French and English (e.g., Cummins, 2001), there has been little attempt within French immersion programs to teach for transfer across languages. This is because monolingual instructional assumptions have dominated practice within immersion. The rationale for developing bilingualism by means of monolingual instruction was clearly expressed by Lambert (1984, p. 13):

No bilingual skills are required of the teacher, who plays the role of a monolingual in the target language... and who never switches languages, reviews materials in the other language, or otherwise uses the child’s native language in teacher-pupil interactions. In immersion programs, therefore, bilingualism is developed through two separate monolingual instructional routes.

Since the time of the initial St. Lambert program some aspects of the strict separation of languages have become somewhat more relaxed. For example, the same teacher frequently teaches both the French and English parts of the day in Grades 4 through 6. However, the principle of linguistic separation and a total ban on any kind of translation across languages remains largely unchallenged within French immersion theory and practice. I have termed this the two solitudes assumption and highlighted its problematic instructional consequences (Cummins, 2007). Among these consequences are (a) the inability to draw students’ attention to the many cognate relationships between French and English, (b) inability to enable students to create and web-publish dual language books that might showcase students’ emerging bilingual skills, (c) inability to pursue partner class projects with French L1 students who are learning English in which the Internet is used to connect learners of each language. The “two solitudes” assumption also discourages educators from coordinated planning that would integrate curriculum objectives in French and English. For example, in teaching writing in French and English, the rules and conventions for paragraph formation could be taught at a similar time in French and English language arts, thereby reinforcing the learning of this content (see Ó Duibhir and Cummins, 2012).

Is there any empirical evidence supporting the two solitudes assumption? During the 50 years that French immersion programs have been in existence, researchers have found no evidence to support this assumption. Even researchers who have been in the forefront of French immersion program evaluations during the past 40 years have advocated more instructional flexibility with respect to bringing the two languages into productive contact (e.g., Swain and Lapkin, 2000, 2013). As a result of the two solitudes assumption, immersion programs have needlessly avoided teaching for transfer across languages and at least some of the limitations observed in students’ French proficiency can be attributed to the failure to exploit the learning efficiencies afforded by bringing the two languages into productive contact. Initial research exploring instructional approaches that promote transfer of morphological and broader literacy skills across French and English in the Canadian context has produced promising results (Lyster et al., 2009, 2013).

In summary, a variety of gaps between research evidence and instructional policies and practices are evident with respect to the teaching of French in Canada. These gaps apply to both Core FSL and to French immersion.

TEACHING ENGLISH AND FRENCH TO NEWCOMER STUDENTS

A synthesis of research findings from Montreal, Toronto and Vancouver demonstrates that, in general, DLL students from immigrant backgrounds tend to perform relatively well in Canadian schools (McAndrew et al., 2009). However, this apparent success masks considerable variation in DLL students’ academic outcomes. Studies in Alberta (Derwing et al., 1999; Watt and Roessingh, 1994, 2001) revealed that large proportions of DLL students failed to graduate with a high school diploma (60% in the Derwing et al. (1999) study and 74% in the Watt and Roessingh, 1994 study). More recent studies from British Colombia also show a high “disappearance” or non-completion rate among DLL high school students (Gunderson, 2007; Toohey and Derwing, 2008). Immigrant students from higher socioeconomic backgrounds tended to perform considerably better than those from refugee and/or low socioeconomic backgrounds.

Although a stable infrastructure for providing language support services to newcomer students has been established in most provinces, there remain significant gaps in the extent to which educational policies and practices conform to what is implied by the research evidence. For example, there has been a lack of serious policy consideration at all levels of the educational system (provincial ministries, school boards, university-level teacher education programs, and individual schools) regarding the pedagogical implications and opportunities of linguistic diversity. Home languages other than English or French are still viewed by many educators as largely irrelevant to children’s schooling. Consequently, many schools do not encourage bilingual students to showcase their linguistic accomplishments, thereby missing an important opportunity both to enable students to use their L1 as a cognitive tool and develop their L1 abilities to the level of literate competence.

Most classroom teachers at the elementary level and content teachers at the secondary level have had no pre-service or professional development preparation focused on appropriate instruction for DLL students. Educational policies and structures (e.g., teacher education) across Canada have articulated no expectation or requirement that mainstream teachers should have any knowledge regarding appropriate ways of scaffolding instruction for second language learners in their classrooms. The implicit assumption in English Canada has been that ESL teachers will take care of “fixing” the language problems of English language learners. This assumption ignores the fact that typically at least five years are required for DLL students to catch up academically in the school language (e.g., Cummins, 1981; Klesmer, 1994). Thus, content teachers will inevitably be teaching DLL students over the course of several years while students are still in the process of catching up to grade expectations in academic English (or French). In an education context characterized by linguistic diversity and high rates of immigration, it is no longer sufficient to be an excellent Science or Mathematics (or other content areas) teacher in a generic sense; excellence must be defined by how well a teacher can teach Science or Mathematics to the students who are in his or her classroom, many of whom may be in the early or intermediate stages of English (or French in Quebec) language acquisition. Toohey and Derwing (2008), similarly highlight the “untenable situation” whereby “many ESL learners are now taught by teachers who have no training at all in second-language education techniques and approaches” (p. 190).

There is also no articulated expectation that school principals and vice-principals should know anything about appropriate instruction for DLL students from immigrant backgrounds. Principals’ courses typically include no content relating to effective leadership in linguistically diverse schools. Furthermore, the decision-making process within school boards regarding promotion to administrative positions rarely takes account of an individual’s ability to provide instructional leadership in schools with large numbers of linguistically diverse students. One of the duties of administrators in schools is to inspect teachers at regular intervals to ensure that they are delivering effective instruction. If the principal or vice-principal has little awareness of appropriate scaffolding strategies to support DLL students in understanding instruction, how can they assess the extent to which teachers are implementing these strategies effectively?

Solutions to this issue are surprisingly simple and cost-effective. Any school system that wanted to build its capacity to teach effectively in a linguistically diverse context could implement two “no-cost” initiatives that would quickly generate results. First, they could publicly specify the knowledge and expertise they expect of all new teachers they are planning to hire. For example, they could articulate the expectation that all teachers should know how to teach their content areas effectively to students who are in the early and later stages of acquiring English (or French in Quebec). They could also specify that content teachers should know how to articulate and teach linguistic objectives as well as content objectives in their teaching practice. The announcement of this initiative could also include a sample of the kinds of questions regarding appropriate instruction for DLL students that applicants for teaching positions could expect to be asked. These policies would put immediate pressure on Faculties of Education to ensure that new teachers have the opportunity to develop this expertise.

Second, school systems characterized by linguistic diversity could institute criteria for advancement within the school system (e.g., to principal or vice-principal positions) that would explicitly require either formal qualifications in ESL or demonstrated expertise in issues related to effective instruction of linguistically diverse students. Specific questions regarding these issues should be asked in interviews for appointment or advancement. For example, school systems might specify that school leaders should be familiar with the core knowledge base regarding (a) trajectories of school language acquisition among newcomer students, (b) the positive role of students’ L1 in facilitating L2 development, (c) instructional strategies (e.g., scaffolding) required to teach academic content effectively to students who are in the process of developing academic English proficiency.

The reluctance of most school systems across Canada to even discuss, let alone institute such policies, together with the inertia that has characterized most Faculties of Education with respect to preparing teachers to teach DLL students, is inconsistent with the commitment to equity and social justice that these institutions claim to endorse.

TEACHING HERITAGE LANGUAGES

As it has been used in the Canadian context, the term heritage languages usually refers to all languages other than the two official languages (English and French), the languages of First Nations (Native) and Inuit peoples, and the languages of the Deaf community (ASL and langue des signes québécoise, LSQ). The term heritage languages came into widespread use in 1977 with the establishment of the Heritage Languages Program in the province of Ontario. Funded by the provincial government, this program provides support for the teaching of heritage languages for up to two-and-one-half hours per week outside of the regular 5-hour school day. All students can enroll in these programs regardless of the specific language spoken at home. In the early 1990s, the term heritage languages was changed to international languages by the Ontario provincial government, reflecting misgivings among ethnocultural communities that the notion of “heritage” entailed connotations of learning about past traditions rather than acquiring language skills that have significance for children’s overall educational and personal development. In western Canadian provinces, the term international languages is commonly used to refer to languages taught within the public school system (either as subjects of instruction or through bilingual programs) while the term heritage languages usually refers to languages taught in programs organized by ethnocultural communities. The terms heritage and international languages are used interchangeably in the present article.

In Quebec, the government provides funding for the programme d’enseignement des langues d’origine (PELO), which was originally introduced in 1977. The rationale for PELO has gone beyond simply promoting skills in students’ home languages; PELO is currently seen by school boards and the Quebec government as a stimulus to enable students to transfer knowledge and skills from one language to the other and from one culture to the other, thereby supporting students in learning French and succeeding academically.

Considerably more openness to the use of heritage/international languages as mediums of instruction is evident in the western Canadian provinces (Alberta, British Colombia, Manitoba, and Saskatchewan) than in eastern Canadian provinces. Bilingual programs involving heritage/international languages exist in all four western provinces. As noted in a previous section, Alberta has been a leader in actively supporting the establishment of bilingual programs in a variety of languages. In 1971, Alberta became the first province to legalize languages other than English or French as mediums of instruction in the public school system. An amendment to the Education Act stated that a “board may authorize (a) that French be used as a language of instruction, or (b) that any other language be used as a language of instruction, in addition to the English language, in any or all of its schools” (Aunger, 2004). In 1973, the Edmonton Public School Board introduced the English-Ukrainian program at the Kindergarten level and an English-German program followed in the fall of 1978. Currently, Alberta offers 50/50 English/heritage language bilingual programs in ASL, Arabic, German, Hebrew, Mandarin, Polish, Spanish, and Ukrainian. The Spanish program has grown significantly in recent years and currently serves more than 3,000 students. First Nations Band-operated bilingual programs are also offered in Blackfoot and Cree (see Alberta Government, 2006).

It is interesting to relate the teaching of international languages to the teaching of French discussed in an earlier section. The international language bilingual programs have been evaluated as highly successful in developing moderately strong heritage language skills at no cost to students’ English proficiency (see Cummins and Danesi, 1990, for a review). In this respect they parallel the outcomes of French immersion and CLIL programs. No formal evaluation has been carried out on heritage language programs taught as a subject outside the school day but indications are that both the quality of teaching and outcomes are mixed (Cummins and Danesi, 1990). This is not surprising in view of the limited success of Core FSL programs which have much higher status and institutional support.

Thus only the western provinces (particularly Alberta) have implemented evidence-based programs to support the teaching of heritage languages. In Ontario, as noted in a previous section, it is illegal to teach through the medium of a heritage language except on a short-term transitional basis to help students learn English. It is instructive to examine the reasoning of the Royal Commission on Learning (1994) which considered this issue in its report. The Commissioners acknowledged the range of submissions they received supporting an amendment to the Education Act to permit heritage languages to be used as mediums of instruction and they also acknowledged that enrichment bilingual programs were in operation in several other provinces. However, they went on to note:

We do not recommend a change in Ontario’s legislation with respect to languages of instruction at this time. We strongly support the use of other languages as a transitional strategy, which is already permitted... We also support a learning system that places more value on languages as subjects, and we hope that many more students will learn third (and fourth) languages, and take courses in them at secondary and post-secondary levels.... But we are very concerned that all students in Ontario be truly literate in one of the official languages. In our view, the school system is obliged to help students function at a high level in English or French, and to gain a reasonable knowledge of the other official language. We appreciate the value of the existing, optional International- (formerly Heritage-) Language program, elementary, but we are not prepared to go well beyond that by suggesting that students be educated in an immersion or bilingual program in any one of a vast number of non-official languages (Royal Commission on Learning, 1994, pp. 106–107).

The Commissioners’ failure to engage with the research evidence on this issue is, unfortunately, very obvious. They imply that students who enroll in a bilingual program involving English and a heritage language (such as the Alberta programs outlined above) will fail to become “truly literate” in English or French despite the fact that there is not a shred of evidence from the Alberta programs or any other bilingual program for minority group students to support this assumption (Cummins and Danesi, 1990). They raise the specter of demands for bilingual programs from speakers of a “vast number of non-official languages” despite the fact that the demand for heritage language bilingual programs in both the Prairie provinces and in Ontario has been modest.

In summary, with the notable exception of the province of Alberta, and to a lesser extent the other western provinces, Canadian provinces have shown little interest in imaginative approaches to heritage language education. Because there has been little sustained demand from ethnocultural communities to implement bilingual programs, governments have stood on the sidelines and declined to show any leadership regarding the promotion of Canada’s linguistic resources.

DENYING DEAF CHILDREN BILINGUAL OPPORTUNITIES

Several phases can be identified in the history of Deaf children’s education. The first phase emerged from the initial founding of a school for Deaf students by Abbé de l’Epée in Paris, France in 1760. As pointed out by Gibson et al. (1997), “a natural outgrowth was the emergence of a Deaf community, the essential circumstance in which a language – sign language – could develop” (p. 231). In the early 1800s Thomas Gallaudet, an American educator, went to Paris to learn more about the methods of educating Deaf students that had been developed in the French context. Later, he returned to the United States and, with Laurent Clerc, a Deaf master teacher from the Paris school, founded the first school for Deaf students in the United States in 1817. ASL evolved as the French sign language used by Clerc merged with the sign language used by local Deaf people.

What many Deaf communities regard as the “Golden Age” of Deaf education ended with the adoption of an exclusively oral instructional approach by delegates at the 1880 International Congress of Educators of the Deaf in Milan, Italy. This approach dominated the education of the Deaf for almost 100 years and continues to be implemented in a shrinking number of schools internationally. The auditory/oral approach emphasizes the development of any residual hearing with the assistance of hearing aids and the development of speech-reading skills and speech production. A major part of the rationale for an exclusive reliance on the auditory/oral modality was that children will not make the effort to develop oral language if they are permitted to use the “crutch” of sign language.

Gibson et al. (1997) point out that by the early 1970s, educators began to realize “the disastrous effects the oral, monolingual approach had on the spoken and written English of the students, many of whom graduated from oral programs illiterate in both ASL and English” (p. 232). Swanwick (2010) similarly notes that research in the United Kingdom and elsewhere showed that “deaf pupils left school with median reading ages of nine; with poor speech intelligibility and with lip-reading skills no better than those of the hearing population, despite focused training in this” (p. 149).

The Total Communication approach began to replace an exclusively auditory/oral approach during the 1970s. This approach involves the simultaneous use of spoken language together with a signed form of the spoken language. These signed forms of spoken languages have been controversial both among educators and Deaf communities in many countries. In some countries many members of the Deaf community use a signed form of the spoken language but in others (e.g., Canada) a significant proportion of the Deaf community rejects this form of manually coded language as an artificial imposition from hearing educators and policy-makers.

This skepticism in relation to the effectiveness of Total Communication approaches is reinforced as a result of the fact that these programs have failed to increase the academic achievement of Deaf students in any significant way. As pointed out by Allen (1986, p. v): “After 25 years of Total Communication the average deaf high school graduate had achieved a third to fourth grade level education (Allen, 1986).”

As a result of the failure of Total Communication approaches, debate has shifted to the feasibility and rationale for implementing bilingual/bicultural approaches that would use a natural sign language together with the dominant spoken/written language as mediums of instruction. Initial implementation of bilingual instructional approaches took place in Sweden in the early 1980s and bilingual programs have spread to other contexts (e.g., in Europe, North American, and Japan) since that time. However, there remain many areas of controversy with respect to the theoretical and empirical rationale for bilingual/bicultural programs and the appropriate ways of implementing them. For example, within North America and elsewhere there is debate about whether the development of ASL fluency might impede spoken English acquisition among Deaf children who have received cochlear implants. There is also the question as to whether cross-lingual transfer will occur between a manual signed language and a spoken/written language in the same way that it does between two spoken/written languages.

Research provides a definitive answer to this latter question. Many studies (reviewed by Hermans et al., 2010; Cummins, 2011) have consistently demonstrated significant relationships between students’ proficiency in ASL and their development of English reading and writing skills. Transfer between sign language and written/spoken language has been reported at lexical, morphological, syntactic, and pragmatic levels (e.g., Padden and Ramsey, 1998; Menéndez, 2010). These positive relationships can be attributed to transfer of conceptual elements (knowledge of the world) across languages, transfer of metacognitive and metalinguistic elements, and some specific linguistic elements (e.g., fingerspelling, initialized signs).

To what extent does this pattern hold for Deaf children who have undergone cochlear implants? This question is important because currently in Ontario and most other parts of Canada, children who receive cochlear implants are required to forgo the opportunity to learn ASL/LSQ if they wish to receive audio/verbal therapy (AVT), considered necessary to train the brain to hear and comprehend spoken language. AVT professionals mandate that children receiving AVT not acquire ASL and they discontinue the program if children are exposed to ASL input or instruction. Their rationale is that ASL will interfere with children’s ability and motivation to acquire speech by causing auditory areas of the brain to be reallocated to visual processing. As Snoddon (2008) points out, there is absolutely no evidence to support this policy. In fact, although research on the issue is limited, the existing evidence supports the development of bilingualism (e.g., ASL/English) among students who have received cochlear implants. In Swedish research (Preisler et al., 2002) children with cochlear implants who had developed fluency in Swedish sign language showed better speech production than similar students who had not developed sign language fluency. This is consistent with the more general research on ASL/English relationships showing positive transfer across languages. In contrast to Canada, Sweden strongly encourages children who receive cochlear implants to acquire Swedish sign language (Preisler and Ahlström, 1997; Bagga-Gupta, 2004).

In short, once again we find a language education context in Canada where evidence-free assumptions rather than research findings determine policy and practice. Not only are children who receive cochlear implants denied the opportunity to develop bilingualism, crucial time during their early years is spent learning how to decode speech instead of engaging in genuine communication that develops concepts and expands their minds.

SOME POSITIVE DEVELOPMENTS

Although the discussion to this point has focused on gaps between the research evidence and Canadian policies and practice in language education, some emerging positive directions should be noted. Across Canada, a series of collaborations between educators and university researchers has begun to explore two orientations which we (Cummins and Persad, in press) have termed (a) teaching through an EAL (English-as-an-additional-language) lens and (b) teaching through a multilingual lens. These complementary orientations to pedagogy reflect school-based language policies that articulate all teachers’ responsibility to provide effective and comprehensible instruction across the curriculum to DLL students rather than view this role only as the responsibility of the language specialist teacher. They also articulate the opportunities that all teachers have to expand students’ language awareness and expertise in the context of subject matter instruction. Thus, at the secondary level, the science teacher would see herself not only as a teacher of science but also a teacher of the language of science. This implies that she articulates language objectives as well as content objectives in her lesson plans.

Teaching through a multilingual lens incorporates the philosophy and pedagogical practices of teaching through an EAL lens but broadens the pedagogical orientation to position students’ multilingual abilities as personal, cognitive, and academic resources for learning. Teachers explicitly orient their instruction to promote two-way transfer across languages and communicate to students that their language talents represent intellectual accomplishments that are valued by the school and, by implication, the wider society. Thus, teachers actively challenge the devaluation of Canada’s multilingual resources that is implicit in the intellectual inertia of policy-makers and educational leaders in relation to this issue. Imaginative leadership from administrators is essential for the school to move in a coordinated and coherent way in the direction of teaching through EAL and multilingual lens.

The principles underlying teaching through EAL and multilingual lens have been articulated in a variety of ongoing projects that have documented the classroom implementation and outcomes of concrete instructional strategies (e.g., Armand et al., 2008; Dagenais et al., 2008a,b; Marshall and Toohey, 2010; Cummins and Early, 2011; Lotherington, 2011; Roessingh, 2011; Chumak-Horbatsch, 2012; Naqvi et al., 2012; Stille and Cummins, 2013; Ntelioglou et al., submitted). Rather than attempting to review these projects in any detail (see Cummins and Persad, in press), I will simply list the kinds of classroom activities that are implied by these pedagogical orientations. Four categories of activity or project work are described, ranging from the very simple to the more elaborate. It is noteworthy that implementation of these projects requires no additional financial or material resources; they simply entail some instructional imagination and a commitment to teach the whole child.

SIMPLE EVERYDAY PRACTICES TO MAKE STUDENTS’ LANGUAGES VISIBLE AND AUDIBLE WITHIN THE SCHOOL

• Each day, one or two students bring a word from their languages into the classroom and explain why they chose that word and what it means. All students and the teacher learn that word. The multilingual words that the class has learned can be displayed on a word wall that rotates every month. The words can also be included into a computer file that can be printed out on a regular basis for review by students and teachers.

• All students including the teacher learn simple greetings (hello, thank you, etc.) in the languages of the classroom. Students who speak these languages are the “teachers.” The “teachers” can also show their peers and teacher how to write a few simple expressions in different scripts (e.g., Arabic, Chinese, Greek, etc.).

• During the morning announcements, students give greetings and say a few words in different languages (with follow-up translation in English).

• At school assemblies, teachers who speak additional languages (including French) say a few words in a language other than English and a student also gives greetings in a language other than English.

• Examples of students’ work in English and L1 are prominently displayed in school corridors and at the entrance to the school in order to reinforce the message to parents and students that students’ linguistic talents are seen as educational and personal assets within the school.

These simple activities have the potential to sensitize students to the sounds and writing systems of different languages and counteract the ambivalence and even shame that many students develop in relation to their languages. The unveiling of students’ languages within the classroom can also be linked to other curricular content. For example, if a Sri Lankan Tamil student has brought a word from her language to share with the teacher and her classmates, this could be extended to demonstrating where Sri Lanka is on a map of the world and explaining some salient aspects of its culture and history.

ENCOURAGING STUDENTS TO USE THEIR L1s FOR READING, RESEARCH, NOTE-TAKING ETC.

• Beyond the early grades, newcomer and bilingual students could be encouraged to activate their background knowledge of content (e.g., science content) and expand that knowledge by accessing L1 resources that might be available on the Internet (e.g., researching the concept of photosynthesis in L1). Building up this L1 knowledge will make L2 content and texts more comprehensible and promote two-way transfer across languages.

• Encourage DLL students to use L1 for group planning of projects which will be presented to the wider class in English. In these cases, L1 is used as a stepping stone to better performance in English where limited English skills do not impede students’ ability to engage with the project.

• Encourage parents (and/or students) to read and/or tell stories in L1 in the home both as a means of expanding L1 knowledge into literate spheres and also expanding knowledge of the world.

• Ensure that the school library has a good collection of L1 and dual language books for students to read and parents to check out for reading at home.

• Invite community members to come to class to read and/or tell stories in community languages (see Naqvi et al., 2012).

• In social studies at intermediate or high school levels, encourage students to research issues and current affairs using Internet sources in their L1s. Parents can assist in this process. Students then bring this information back to class and differences in perspectives across different languages, cultures, and ideologies can be discussed.

USING TECHNOLOGY IN CREATIVE WAYS TO BUILD AWARENESS OF LANGUAGE, GEOGRAPHY, AND INTERCULTURAL REALITIES

• Google Translate2 can be used for a wide variety of purposes – for example, to aid in the “language teaching” outlined above or to assist newcomer students in creating dual language books or projects. For example, students write in L1 and then use Google Translate to generate a rough version in English. The teacher and/or other students can then help the newcomer student edit this rough version into coherent English prose.

• Google Earth can be used to “zoom into” the towns and regions of students’ countries of origin. Students can adopt a comparative approach to compare aspects of their countries of origin to Canadian realities that are incorporated into the curriculum expectations of the social studies curriculum (see Cummins and Persad, in press, for examples). Obviously, parents can participate in this process by describing aspects of the culture and landscape and supplying additional artifacts.

• Students’ languages can be integrated in creative ways into a variety of content instruction. For example, Grade 5 teacher, Tobin Zikmanis, in the Peel District School Board addressed the Ministry curriculum expectations in the Data Management Unit of the Math curriculum by having students carry out a language survey of the entire school and then using spreadsheet software to generate a variety of graphs (e.g., pie charts, bar graphs) to display and disseminate their findings.

DUAL LANGUAGE PROJECT WORK

• Students can write and web-publish dual language stories or projects (see Lotherington, 2011 for examples and also3,4). Where students are learning French, the book or project production can be trilingual (L1, English, French). An excellent resource for facilitating the web-publication of multilingual books is the website and iPad application Scribjab 5 developed by Simon Fraser University researchers Dr. Diane Dagenais and Dr. Kelleen Toohey. Scribjab allows students to upload their creative writing and audio recordings of this writing and to read and listen to other students’ stories6.

• Students can collaborate with partner classes in distant locations (across the world or across the city) to carry out a variety of projects involving dual or multiple languages. These projects could focus on social justice issues (e.g., environmental policies, income disparities, etc. in different countries) or other substantive curriculum-relevant content.

These examples are illustrative of the pedagogical options that open up when educators adopt a multilingual lens. Many other examples of “translanguaging” have been described in the publication Translanguaging (Celic and Seltzer, 2011; available for free download at7). Dr. Roma Chumak-Horbatsch (2012) of Ryerson University has also documented a wide variety of multilingual instructional activities for early childhood education and primary grades in her book Linguistically Appropriate Practice (see also her website at8).

CONCLUSION

The critique of Canadian educational provision in relation to language development issues in this paper is not in any sense intended to undermine the commitment to quality education that educators and policy-makers alike have pursued over several decades. Canadian education has generally avoided the dysfunctional ideological battles that have characterized education in the United States during this period (e.g., in relation to reading instruction, bilingual education, school funding, etc.). Achievement outcomes of Canadian education also compare well with those of other countries (e.g., OECD, 2010).

However, Canadian policy-makers have not responded adequately to the instructional challenges and opportunities afforded by Canadian multilingual realities. With respect to the education of immigrant-background students, we have failed to ensure that Canadian school administrators and educators in mainstream classrooms have had opportunities and incentives to develop the instructional expertise to teach these students effectively. For more than 40 years of consistently high levels of immigration to Canada since the early 1970s, Faculties of Education in English Canada have viewed the job of teaching DLL students as the job of the specialist ESL teacher. There are indications of a change in thinking in relation to this issue in some provinces but there is still a long way to go before the well-worn mantra of “capacity-building” is extended to include building the capacity of all teachers and administrators to educate DLL students in an evidence-based way.

Similarly, with the notable exception of the province of Alberta, there has been a policy vacuum with respect to imaginative educational responses to Canada’s multilingual resources. For the most part, we have been content to stand on the sidelines as observers while children’s home languages slip away from them in the early years of schooling. The exercise in imaginative thinking that generated French immersion programs as well as more recent initiatives such as Intensive French and AIM, has been largely stifled by restrictive provincial policies and administrative inertia that continue to frustrate parents and community members who attempt to initiate effective programs for the teaching of languages other than English and French.

On a positive note, the seeds of educational change have been planted in cities across Canada by educators in individual schools who have not waited either for community pressure or top-down mandates to implement instruction that is truly imaginative and inspirational. School/university collaborations in communities across Canada have articulated and field-tested imaginative instructional strategies that build language awareness and proactively communicate to students that their multilingual abilities contribute significantly to their own identities, their communication with family members, and to the cultural richness of their school communities. The commitment of these educators to repudiate the notion of the school as an English-only zone (or French-only zone in Quebec) in favor of teaching through a multilingual lens is identity-affirming both for them as educators and for their students whose intellectual, cultural, and linguistic resources are being constructed rather than constricted by their educational experiences. The challenge of the next decade is to scale up these initiatives so that they become institutionalized as educational policy rather than just the inspired teaching of exceptional educators.
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Footnotes

1http://www.caslt.org/pdf/aim.pdf

2http://www.translate.google.com

3http://schools.peelschools.org/1363/pages/dual.aspx

4http://www.multiliteracies.ca/index.php/folio/viewProject/8

5www.scribjab.com

6http://www.sfu.ca/education/newsevents/foe-news/2014/january-2014/diane-dagenais-speaks-to-radio-canada-about-scribjab.html

7http://www.nysieb.ws.gc.cuny.edu/publicationsresources/

8http://www.mylanguage.ca
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My swimming lessons

The swimming pool looks like the beach. It sounds like the ocean, The
swimming pool tastes like the sink where we drink water. The swimming pool
smells like the occean. The first time I went to the pool I was scared because |
thought there were sharks. Miss. P. came to me and she held my hand and
took me to the water, 1 believed in her so 1 went to the pool then [ wasn't
scared.
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D Group Sex 0sG HISCED HISEI School LASG LASHL TSE

143032 Ger. f ml Level 6 88 Gym 148.57 ml 6.0
143387 Ger. m ml Level 6 65 Gym 134.59 ml 6.0
133044 Viet-Ger. f 6 Level 6 a3 Gym 110.79 888 6.0
143009 Ger. m ml Level 6 51 Gym 128.16 ml 6.0
14341 Ger. f ml Level 6 77 Gym 1441 ml 55
143396 Ger. m ml Level 6 7 Gym 169.26 ml 55
113183 Rus.-Ger. f n/a n/a nfa Real 1230 106.24 55
113090 Rus.-Ger. f 6 Level 6 67 Gym 88.00 96.99 5.0
113186 Rus.-Ger. f 3 Level 6 57 Gym 13.35 109.97 5.0
113193 Rus.-Ger. m 0 Level 6 7 Gym 143.49 165.19 5.0

0SG, Onset German; HISCED, Highest educational background in informants’ families; HISEI, Highest socioeconomic background of the informants’ house-
holds; LASG, Language Assessment Score German; LASCHL, Language Assessment Score Heritage Language; TSE, Total Score English; mi, monolingual; Gym,
Gymnasium; Real, Realschule.
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D Group Sex 0sG HISCED HISEI School LASG LASHL TSE

133098 Viet.-Ger. f Level 8 67 Gym 104.38 11760 25
13177 Rus.-Ger. f 3 Level 6 32 Gym 77.06 58.39 10
133130 Viet-Ger. m >6 Level 6 a9 Stadt 75.45 12624 10
123240 Turk.-Ger. f 0 Level 3 39 Stadt 98.58 102,59 1.0
123236 Turk.-Ger. f 0 Level 2 43 Gym n/a n/a 10
113156 Rus.-Ger. f 0 Level 2 30 Real 93.47 8768 10
123163 Turk-Ger. f 0 nla nfa Gesamt 99.79 123.19 10
123241 Turk.-Ger. m 0 Level 3 49 Stadt 61.00 73.62 0.5
143565 Ger. f ml Level 3 32 SIF 7220 ml 0.0
143327 Ger. f ml Level 3 33 SIF 101.52 ml 0.0

0SG, Onset German; HISCED, Highest educational background in informants’ families; HISE, Highest socioeconomic background of the informants’ house-
holds; LASG, Language Assessment Score German; LASCHL, Language Assessment Score Heritage Language; TSE, Total Score English; ml, monolingual: Gym,
Gymnasium; Stadt, Stadtteilschule; Real, Realschule; Gesamt, Gesamtschule; S/E Sonderschule/Férderschule.





OPS/images/fpsyg-05-00557/fpsyg-05-00557-g012.gif
iner-participant  Intra-participant
Variability Variability





OPS/images/fpsyg-05-01197/pg1-1.jpg





OPS/images/fpsyg-05-00288/fpsyg-05-00288-g001.jpg
1.20

1.00

mwi
OWF

o 9o o
® e s

T4 pazijeulIoN ueay

Mono

Early

Late

.00





OPS/images/fpsyg-05-00288/fpsyg-05-00288-g003.jpg
1.20

mWwi
O WF

Early

1.00

S 8 <
G

74 pazijewoN ueajy

Late

.00





OPS/images/fpsyg-05-00288/fpsyg-05-00288-g002.jpg
1600
1400
1200
1000
800
600
400

Mean F2-F1 Difference (in Hz)

200

Late

Early

Mono

mwi
OWF





OPS/images/fpsyg-05-00288/fpsyg-05-00288-g005.jpg
Mean Normalized F2

1.20

1.00

.80

.60

.40

.20

.00

Late

Early

M Spanish Wi
[ Spanish WF
W English Wi

m English WF





OPS/images/fpsyg-05-00288/fpsyg-05-00288-g004.jpg
1600

mWwi
O WF

o o 9 9 9
S S & © ©
I © © ¥ «

(zH w1) @2ua.131@ T4-24 UBSIN

1400
1000

Early

Late

o





OPS/images/fpsyg-05-00288/fpsyg-05-00288-g007.jpg
A Late Bilinguals B Early Bilinguals

Spanish Spanish Spanish  clearer
Wi W WF
Spanish English English
WF Wi V\|II
English English
WF WF

darker





OPS/images/fpsyg-05-00485/fpsyg-05-00485-g002.gif





OPS/images/fpsyg-05-00288/fpsyg-05-00288-g006.jpg
1600
1400
1200
1000
800
600

400

Mean F2-F1 Difference (in Hz)

200

Late

Early

M Spanish WI
[ Spanish WF
m English Wi

m English WF





OPS/images/fpsyg-05-00485/fpsyg-05-00485-g001.gif





OPS/images/fpsyg-05-00485/fpsyg-05-00485-g003.gif





OPS/images/fpsyg-05-00557/fpsyg-05-00557-g008.gif





OPS/images/fpsyg-05-00557/fpsyg-05-00557-g007.gif
| | 3 >

, >
RN Ak B a

Participant 4 Participant 5





OPS/images/fpsyg-05-00557/fpsyg-05-00557-g009.gif





OPS/images/fpsyg-05-00557/fpsyg-05-00557-g004.gif





OPS/images/fpsyg-05-00557/fpsyg-05-00557-g003.gif





OPS/images/fpsyg-05-00557/fpsyg-05-00557-g006.gif
'II.I piomnd

Portclpent

:
i
]





OPS/images/fpsyg-05-00557/fpsyg-05-00557-g005.gif





OPS/images/fpsyg-05-00557/fpsyg-05-00557-g002.gif





OPS/images/fpsyg-05-00557/fpsyg-05-00557-g001.gif
e mied ims

Frpr—

Tipeorwie





OPS/images/fpsyg-05-01235/pg1-1.jpg





OPS/images/fpsyg-05-01338/pg1-1.jpg





OPS/images/fpsyg-05-00557/fpsyg-05-00557-t002.jpg
Participant  Reading  Writing  Speaking Listening

o s WN =
o N N0 s
oo NN
No N
NoNNo





OPS/images/fpsyg-05-00557/fpsyg-05-00557-t001.jpg
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Bedroom Chopstick Cardshark Deadline
Coalmine Crowbar Doughnut Dingbat
Daylight Dashboard Heatwave Fleabag
Doorbell Godchild Jailbird Hallmark
Farmyard Jackknife Oddball Hogwash
Fencepost Nickname Shoehorn Humbug
Paintbrush Pothole Slowpoke Ragtime
Rosebud Shortcake Sourpuss Rugrat
Sailboat Strawberry Spoilsport Stalemate
Schoolboy Sunfish Staircase Windfall

Compounds are classified as T, transparent-transparent; O, opaque-
transparent; TO, transparent-opaque; and OO, opaque-opaque.
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F1 F2
wi WF wi WF

English

Late Bilinguals 407 (21) 520 (28) 1508 (64) 1161 (46)
Early Bilinguals 403 (24) 509 (23) 1420 (77) 1123 (30)
Monolinguals 391 (12) 505 (16) 1235 (48) 1055 (32)
Spanish

Late Bilinguals 385 (20) 399 (17) 838 (43) 698 (47)
Early Bilinguals 386 (19) 405 (10) 716 (41) 644 (51)
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English

Spanish

wi

ease |lis]
ay [lel]
0ss [las]
oad [loud]
oose [lus]
WF

meal [mit]

mail [melt]
mall [mat]
soul [sot]

tool [tut]

liso [liso] “flat, smooth”
ley [lei]l "law”

laso [laso] “weary”
lodo [lodo] “mud”

luz [lus] "light”

mil [mil] “thousand”
miel [miell “honey”
mal [mall “bad”

sol [sol] “sun”

tul [tul] “tulle”
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