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Abstract

Move1 Global age of acquisition of L1 and L2 in individual speakers has been investigated as a

step1 deterministic factor in nativelikeness of grammatical knowledge and lexical processing. The age

step2 of acquisition of individual words has also been shown to affect both native and nonnative lexical

access. Given the centrality of the lexicon to language acquisition and use, this study investigated

Move2 which of these variables is most relevant and how these two variables may potentially interact

step1 during lexical access of the less dominant language in bilinguals. A group of English-speaking late

L2 learners of Spanish and a group of early bilingual speakers who were exposed to Spanish as

an L1 at home and learned English in childhood (heritage speakers) completed a lexical decision

step2 task in Spanish and an English–Spanish translation decision task. The performance of the two

groups, which vary on global age of acquisition of Spanish, but not on language dominance, was

compared.The results indicated no differences in the overall accuracy of lexical access according

to global age of acquisition of L1 and L2, though the L2 learners responded more quickly than

step3 the heritage speakers in both tasks.The results differed within each participant group depending

on word age of acquisition, with heritage speakers showing a speed and accuracy advantage for

words learned early in L1 Spanish and L2 learners showing an advantage for words learned early

in L2 Spanish. Based on these findings, it is argued that it is the language experience along with

word age of acquisition that determines lexical processing of the weaker language, whether in

step4

L1 or L2.
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Introduction

In second language (L2) acquisition and bilingualism, age of acquisition (AoA) has figured prominently as a deterministic factor in explaining potential nonnative outcomes in language learning

(Abrahamsson &amp; Hyltenstam, 2009; DeKeyser, 2000; Hyltenstam &amp; Abrahamsson, 2003; Johnson

&amp; Newport, 1989; Long, 1990, 2007). Many studies of L2 ultimate attainment have demonstrated

that AoA is correlated with bilingual outcomes: the earlier the AoA the more nativelike a bilingual

is likely to become in the L2. Yet, the impact of age effects in L2 acquisition has been almost exclusively examined in the learning of phonology and morphosyntax. Because vocabulary feeds the

grammar, building a lexicon is also central to language learning. Nevertheless, AoA in general has

not received as much attention as an experimental variable in the study of L2 vocabulary acquisition and representation, probably because the ability to learn and remember words seems to rest

heavily on experience and may be largely spared from a critical period (Curtiss, 1977; Long, 2007).

Most recently, age effects have also been implicated in the L1 attrition, or loss, of phonology,

morphosyntax, and lexical semantics, with the observation that the earlier the AoA of L2 acquisition the less nativelike the bilingual is likely to become in the L1 (Bylund, 2009; Montrul, 2008;

Schmid, 2011). Studies of lexical access and retention in L1 attrition research suggest that lexical

access is one of the aspects of language most susceptible to loss (de Bot, 1998; Weltens &amp; Grendel,

1993). After a certain degree of disuse, L1 speakers immersed in an L2 environment encounter

lexical retrieval difficulties in the L1 due to low levels of activation (and reduced proficiency).

Although the issue of age effects and vocabulary retention has not been investigated in L1 attrition,

existing research suggests that very young children whose L1 acquisition has not been completed

upon immigration, and prepuberty children, lose their L1 productive vocabulary faster and to a

much greater extent than adults, whose language is fully developed upon immigration (Ammerlaan,

1996; Hulsen, 2000; Polinsky, 2005). Underscoring the importance of lexical learning and retention, Polinsky (1997, 2006) showed that degree of lexical retrieval is highly correlated with degree

of morphosyntactic attrition in incomplete L1 learners of Russian.

In psycholinguistics, there have been some studies investigating AoA in monolingual and bilingual lexical access (Bonin, Barry, Méot, &amp; Chalard, 2004; Izura &amp; Ellis, 2002, 2004), except that

in these studies AoA is defined differently. While in L2 acquisition and L1 attrition AoA is typically operationalized as the age at which the individual is first exposed to the second language or

global AoA, AoA in these psycholinguistic studies refers instead to the age at which words are first

learned in either their spoken or written form, or onset of word learning. That is, word AoA is a

learning property that depends on the order, and not the age, at which words are learnt. AoA effects,

in turn, refer to the observation that words acquired early in life are processed faster and more

accurately than those acquired later. And not only does word AoA affect L1 lexical processing, but

it also affects L2 lexical processing. Izura and Ellis (2004) found that how long it took to decide

whether a string of letters was a word in Spanish (the L1 of the Spanish–English bilinguals tested)

was predicted by AoA of words in Spanish, whereas the time it took to do the same in English (the

bilinguals’ L2) was predicted by AoA of words in English.

The purpose of our study is to investigate whether global AoA (i.e. the age at which the individual learned the L2 or became bilingual) and the AoA of individual words affect lexical

retrieval and access in the less dominant language of bilinguals. Although lexical access and age

effects have been independently examined in L2 acquisition and to a lesser extent in L1 attrition,

the uniqueness of our study lies in the investigation of how global AoA of L1 and L2 interacts

with the variable AoA of words in both L2 acquisition and L1 loss (or incomplete L1 acquisition). The present study examines the effect of word AoA in two groups of bilinguals: adult
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English-speaking L2 learners of Spanish and adult English-dominant Spanish heritage speakers,

whose L1 is Spanish (Valdés, 2000). In the context of the USA, heritage speakers are bilingual

speakers whose family language is an ethnic minority language. In the two groups, the stronger

language is English and the weaker language is Spanish, as shown by independent measures of

proficiency and responses to a linguistic background questionnaire. However, for the L2 learners,

Spanish is the L2, but for the heritage speakers, Spanish may be considered an incompletely

acquired L1 (Montrul, 2002, 2008; Polinsky, 1997), a specific case of attrition in childhood.1 L2

learners who acquire an L2 around or after puberty are also characterized as late bilinguals. The

heritage speakers, who were exposed to Spanish and English in childhood, are early bilinguals.

Hence, while the two groups were exposed to English in childhood, they differ on their AoA of

Spanish (early for the heritage speakers and late for the L2 learners) as well as on the type of language-learning experience. After all, acquisition of vocabulary is heavily dependent on the context

of learning and on when in life words are learned. Heritage speakers are exposed to the heritage

language at home since early childhood while L2 learners are exposed to the L2 around or after

puberty and primarily in the classroom. Thus, L2 adult learners typically do not know many L2

words acquired in early childhood by monolingual children and heritage speakers may not know

words that are acquired later in life, when their use of the language becomes much less frequent.

A series of recent studies have investigated the role of AoA in aspects of morphosyntax and

phonology and have compared the linguistic abilities of L2 learners and heritage speakers, who

differ on their age and mode of acquisition of the majority language (Au, Knightly, Jun, &amp; Oh,

2002; Montrul, 2009; Montrul, Foote, &amp; Perpiñán, 2008). But to our knowledge, no published

study to date has compared similar groups on their knowledge and retrieval of lexical items, and

the present study aims to fill this gap. Investigating lexical knowledge and retrieval of words for

these two groups can contribute to understanding lexical access as a function of experience and can

also have implications for proficiency testing and language program development that seeks to

understand linguistic differences between these two types of language learners (Fairclough &amp;

Ramírez, 2009).

AoA of language and AoA of words are tightly related, since the global AoA of L1 and L2

directly affects the AoA of specific words in L1 and L2. Furthermore, because the global AoA of

L1 and L2 has been shown to play a deterministic role in how acquisition and loss proceed and in

the ultimate outcomes of bilingualism, it is crucial to examine whether word AoA has the same

effect on lexical access regardless of when a particular language was learned. In the present study,

we therefore ask the following specific questions: (a) Does global age of language acquisition

affect speed and/or accuracy of lexical access, irrespective of language dominance? In other words,

do heritage speakers, who have been shown to have advantages over L2 learners in some aspects

of phonology (Au et al., 2002) and in some aspects of lexical semantics (Montrul, 2005), access

words more quickly and more accurately than L2 learners? (b) Does the AoA of words in L1 and/

or L2 affect speed and/or accuracy of lexical access? Specifically, do both heritage speakers and L2

learners access words in Spanish more quickly and accurately based on Spanish word AoA? Before

presenting the methodology and results of our study, we first address in more detail the issue of

AoA in bilingual lexical access with a specific focus on L2 acquisition, lexical retention, and

access under L1 attrition.



AoA in bilingual lexical access

The study of bilingual lexical representation and access has a long tradition in psycholinguistics

(see Altarriba, 2000; Kroll &amp; Dijkstra, 2002; Kroll &amp; Sunderman, 2003; Libben, 2000; as well as
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Kroll &amp; De Groot, 2005). The relationship between words and concepts in the bilingual lexicon,

the autonomous or interdependent connections between the L1 and the L2 lexicons, and the specific cognitive factors affecting accuracy and speed in lexical access during word recognition and

production (as evidence of fluent language use) are among the central issues in this field. Although

there are many word-related variables that contribute to how quickly and accurately words are

identified and produced in a first or second language (e.g. concreteness, imageability, frequency,

length, morphological complexity, semantic relatedness, phonological relatedness, and cognate

status), in this study we are concerned with the effects of AoA: the age at which words are first

learned.

Carroll and White (1973a, 1973b), according to Ellis and Morrison (1998), were the first to

propose, on the basis of naming latencies for objects, that earlier learned words are retrieved

faster than later learned words in monolingual lexical access and that the effect of word AoA is

independent of other frequency effects. Because this early work relied on subjective measures of

AoA of words as reported by participants participating in these experiments, the validity of AoA

as a variable was seriously questioned. But a study by Ellis and Morrison (1998), which used real

AoA norms with children, also found word AoA effects in two object-naming experiments. Even

though words acquired earlier in life tend to be more concrete and shorter and occur more frequently in adulthood, Bonin et al.’s (2004) critical appraisal of AoA effects reported in several

psycholinguistic tasks confirmed that AoA effects are independent of word frequency in the adult

input. Three main theoretical explanations for why early acquired words are easier to process and

retrieve than later acquired words have been proposed (Izura &amp; Ellis, 2004). The first explanation

relates AoA effects to phonological representations. Specifically, it may be the case that AoA

affects the speed of retrieval of the phonological forms of words (Gilhooly &amp; Watson, 1981;

Levelt, Roelofs, &amp; Meyer, 1999), though since AoA effects have been found in tasks that do not

require word form retrieval (Moore &amp; Valentine, 1999; Vitkovitch &amp; Tyrrell, 1995), this explanation may be inadequate. The second explanation of AoA effects is that they are related to when a

particular concept is acquired. However, Izura and Ellis’s (2002, 2004) finding of AoA effects in

an L2 (see below) creates problems for this explanation, since L2 learners do not learn new concepts as they learn an L2, but rather new word forms to go with the concepts that they already

know. The third explanation of AoA effects that has been proposed is that they are found in the

mapping between different levels of the representation of words. Links between semantic, phonological, and orthographic (for written forms of words) representations that were formed early in

life are stronger than those that are formed later. This “Mapping Hypothesis” is based on simulations of word learning in a connectionist network that were conducted by Ellis and Lambon Ralph

(2000). According to these simulations, AoA effects come about due to the nature of the lexical

network, which becomes less plastic as word learning progresses (Ellis &amp; Lambon Ralph, 2000,

p. 1119). This explanation of AoA effects has the advantage over the other two proposals, in that

it can account for effects that go beyond language (i.e. effects on object and face recognition), as

pointed out by Izura and Ellis (2004, p. 167).

It appears, then, that AoA effects are relevant in the lexical processing of not only a first language, but also a second language. Izura and Ellis (2002) investigated AoA of L1 and L2 words in

Spanish L1 speakers born and raised in Spain who started learning English as L2 or foreign language after the age of 10 years. Results of an experiment involving object naming and lexical decision found AoA effects in both L1 and L2; in English, the L2, participants were faster at recognizing/

producing words that were acquired early than those that were acquired late in English. Some early

acquired words in the L1 coincide with early acquired words in the L2, such as nouns for food or

clothing, but this is not always the case. For example, adult L2 learners learn abstract vocabulary
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related to school activities earlier than L1-acquiring children (e.g. correo “mail,” universidad

“university”).

Izura and Ellis (2004) conducted a follow-up study with similar participants (20 Spanish learners

of English in Spain with global AoA of the L2 ranging from 6 to 24 years, well before and well after

puberty). They used a visual translation decision task, in which a decision is made as to whether two

words are translation equivalents, (Experiments 1 and 3) and a lexical decision task (Experiment 2).

Translation pairs used in the first experiment consisted of an L1 word followed by an L2 word

(camisa–shirt), and there were four conditions: (a) early acquired words in both Spanish (L1) and

English (L2), (b) words acquired early in Spanish (L1) but late in English (L2), (c) words acquired

late in Spanish (L1) and early in English (L2), and (d) words acquired late in Spanish (L1) and in

English (L2). Eighty percent of the words in the two lists were nouns, and the remaining 20% were

verbs and adjectives. AoA of L2 words was decided by asking a group of participants when they

thought they had learned certain words in English as a second language; AoA of L1 words was also

based on ratings made by native Spanish speakers. In another experiment, the same participants

completed the same translation decision task but with the presentation of the English words preceding the presentation of the Spanish words by 400 ms, as in shirt–camisa. The combined results of

the three experiments showed that early acquired words in Spanish (the L1) were processed faster

than late acquired words in Spanish and early acquired words in English (the L2) were also processed faster than late acquired words in English as a second language. Although important subject

variables typically controlled in L2 acquisition studies such as global AoA (before and after puberty)

and L2 proficiency level were not considered by Izura and Ellis, this study still suggests that AoA of

words is an important factor in speed and accuracy of L2 lexical processing.

In terms of the overall or global AoA of the language (early in life or later in life), few psycholinguistic studies have focused on this issue in bilingual lexical access except for a study by

Silverberg and Samuel (2004). Silverberg and Samuel investigated the effects of proficiency and

AoA of Spanish as a second language in Spanish–English bilinguals (L2 learners) in the architecture of the mental lexicon. There were three groups: Early L2 learners, Late proficient L2 learners,

and Late less proficient L2 learners. Using lexical priming experiments in which the effects of the

presentation of one word (the prime) on a related word (the target) were investigated, the goal of

this study was to determine whether AoA and proficiency mattered for the conceptual links to L1

and L2 acquired words. According to their results, there were priming effects for words related in

meaning (semantic priming) and in orthographic form for the Early L2 learners, only form-related

priming effects for the proficient Late L2 learners, and no priming effects of any sort for the less

proficient Late L2 learners. Not only did this study show that AoA and proficiency in the L2 play

a role in bilingual lexical access but also that both factors contribute to the organization of the

developing mental lexicon. Specifically, Silverberg and Samuel argue that early learners have a

shared conceptual level for both L1 and L2 concepts, but separate lexical stores for each language.

In contrast, late proficient learners have separate concept stores for L1 and L2, but a shared lexical

level. In conclusion, there is evidence that both AoA of words and global AoA of language play a

role in bilingual lexical access.



Lexical access in L1 attrition: The case of heritage speakers

Under normal circumstances, L1 attrition refers to the loss of linguistic skills in a bilingual environment. Attrition may occur during the first generation of immigration, affecting structural

aspects of the L1 due to language shift, or a change in the relative use of the L1 and the L2.

Seliger (1996, p. 616) defines attrition as “the temporary or permanent loss of language ability
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as reflected in a speaker’s performance or in his or her inability to make grammaticality judgments that would be consistent with native speaker (NS) monolinguals of the same age and stage

of language development.” Recent research suggests that the extent of attrition is inversely

related to age of onset of bilingualism (Bylund, 2009; Montrul, 2008; Pallier, 2007). Very young

children whose L1 acquisition has not been completed entirely upon migration, and prepuberty

children, tend to lose their L1 productive skills more quickly and to a greater extent than people

who moved as adults and whose L1 was fully developed upon migration (Ammerlaan, 1996;

Hulsen, 2000). That is, the extent of attrition and severe language loss is more likely in children

younger than 10 or 12 years old than in individuals who immigrated after puberty. And within

childhood, language attrition, most typically referred to as incomplete L1 acquisition (Montrul,

2008; Polinsky, 1997, 2006), also tends to be more extensive in younger children than in older

children (Montrul, 2008).2

While L1 attrition may affect several linguistic components, lexical access, which heavily rests

on experience and use, is most susceptible to language loss (de Bot, 1998; Weltens &amp; Grendel,

1993). Due to less frequent use of their L1, low levels of activation, or reduced proficiency, speakers under attrition encounter lexical access and retrieval difficulties manifested in high error rates

and slowed processing with lower frequency words. An example of a psycholinguistic study of

lexical attrition confirming these effects is Hulsen (2000), who tested three generations of Dutch

immigrants in New Zealand in their two languages, Dutch and English. The study also included a

control group of Dutch speakers in The Netherlands. Hulsen used an oral picture-naming task (with

objects) and a picture–word matching task to test both accuracy and speed of lexical access in

production and comprehension.

Results of both the Dutch and the English experiments showed main effects for generation,

cognate status of words, and frequency. The first-generation speakers were less accurate and slower

in Dutch than the controls from The Netherlands, but only in production. The second-generation

speakers were significantly slower and less accurate in Dutch than in English in both measures,

although they were much slower and more inaccurate in production than in comprehension. The

third-generation immigrants showed the highest level of attrition. In fact, the picture-naming task

proved too difficult for these speakers, and the results had to be discarded. The performance on the

picture-matching task was better than on the picture-naming task, suggesting that production is

affected more by attrition and/or incomplete acquisition than comprehension. Thus, at least for

lexical retrieval and access, Hulsen found that, in fact, Dutch is the weaker language both in terms

of use and speed of access in incomplete learners of Dutch. Incomplete acquisition, as demonstrated from the second and third-generation speakers, affects lexical retrieval and production more

dramatically than L1 attrition in first-generation speakers.



The present study

As the previous review shows, AoA of words has been investigated in L2 acquisition by Izura and

Ellis (2002, 2004). However, Izura and Ellis did not control for, or directly manipulate, at what age

L2 was learned or proficiency in the L2. In fact, some of the participants in their experiments were

child L2 learners (exposed to the L2 between ages 6 and 12) and the rest were late L2 learners

(13–24), but this crucial variable was not taken into account in their results. By contrast, Silverberg

and Samuel (2004) did manipulate global AoA of L2 in their study of lexical access, but they did

not look at word AoA as a factor in their study. Given that both AoA variables have been shown to

play a role in bilingual lexical access independently, the purpose of this study is to expand this line

of research to two different bilingual populations by investigating the potential interaction between
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Table 1. Variables and groups manipulated in the present study.

Group



Heritage speakers

L2 learners



AoA of Spanish



Early (as L1)

Late (as L2)



AoA of words (with examples)

pañal “diaper”



perro “dog”



correo “mail”



Early

Late



Early

Early



Late

Early



AoA: age of acquisition.



the two types of AoA. Specifically, our study examines whether and how global AoA of L1 and L2

interacts with AoA of words in heritage speakers (a case of incomplete L1 acquisition) and late L2

learners of Spanish matched for proficiency in Spanish. Table 1 illustrates how AoA of Spanish as

L1 or as L2 interacts with the assumed onset of word learning or AoA of words in the two participant groups.

Neither Izura and Ellis nor Silverberg and Samuel examined bilinguals whose dominant language was their L2, as we do in the current study. The inclusion of this population allows for an

examination of how language experience in addition to age may interact with the effects of when

particular words are acquired. By experience we mean the timing, type, modality, frequency, and

amount of exposure to relevant input and use of the language, which differ in these two groups of

language learners compared in the present study. L2 learners typically acquire the language in an

instructed setting through visual and aural input, while Spanish heritage speakers are exposed to

the language since early childhood at home, through aural input and interactions with caregivers.

According to the Mapping Hypothesis (Ellis &amp; Lambon Ralph, 2000; Izura &amp; Ellis, 2004),

early acquired words have superior links between semantic, phonological, and orthographic representations in the mental lexicon in comparison to late acquired words of comparable frequency

because early words were acquired and used gradually and cumulatively. The mappings between

phonology, semantics, and orthography tend to be less reliable for late acquired words. The

advantage for early acquired over late acquired words is maintained even when these words are

less frequently encountered later in life, according to the connectionist model simulations of AoA

effects conducted by Ellis and Lambon Ralph (simulation 12). For words to lose the advantage

that early acquisition confers, they must be completely replaced with a different set of words (e.g.

as in the case of the Korean adoptees described by Pallier et al., 2003), or no longer be encountered at all (Ellis and Lambon Ralph, simulations 1 and 2). A unique feature of our study is that

we verify this aspect of Ellis and Lambon Ralph’s simulations with human participants. Their

computer simulations would imply that although the weaker language investigated in heritage

speakers is their L1, heritage speakers should not lose the advantage of early acquired words even

when their L1 is no longer the stronger language, unless they completely stopped using the L1

when they learned the L2. For late L2 learners of Spanish, all Spanish words in general, whether

learned early or late during the course of L2 acquisition, are at a disadvantage in terms of the

strength of the links between semantic, phonological, and orthographic representations in the

mental lexicon in comparison to L1 English words (i.e. words in their native language). However,

learning a second language vocabulary require that new links be formed between orthographic,

semantic, and phonological representations. Based on Izura and Ellis’ (2004) results, stronger

links are formed for early acquired words in the L2 than for later acquired L2 words as well; that

is, AoA effects not only apply to L1 words but also to words learned as an adolescent or an adult

in a second language.
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A total of 28 heritage speakers and 28 late L2 learners of Spanish matched for proficiency completed a lexical decision task in Spanish and an English–Spanish translation decision task to words

acquired at different ages in L1 and L2 in order to answer the questions outlined above and repeated

here for convenience: (a) Does global age of language acquisition affect speed and/or accuracy of

lexical access, irrespective of language dominance? In other words, do heritage speakers who were

exposed to Spanish in childhood access Spanish words more quickly and more accurately than L2

learners who acquired those Spanish words later in life in their second language? (b) Does the AoA

of words in L1 and/or L2 affect speed and/or accuracy of lexical access? Specifically, do both heritage speakers and L2 learners access words in Spanish more quickly and accurately based on

Spanish word AoA?

The purpose of the tasks was to see how heritage speakers and L2 learners access words in their

less dominant language, in this case Spanish, as a function of AoA. Word AoA effects have been

reported in a number of tasks, most notably object naming, word naming, and visual lexical decision and translation decision. Several studies comparing L2 learners and heritage speakers have

shown that heritage speakers outperform L2 learners in oral tasks, whereas L2 learners outperform

heritage speakers in written tasks (Alarcón, 2011; Montrul, 2011; Montrul et al., 2008), so ideally

we should have a task with oral and a task with visual stimulus presentation. We followed Izura and

Ellis (2002) and chose to start with a visual lexical decision task and a visual translation decision

task because visual tasks have been used as proficiency measures and placement tests for L2 learners and heritage speakers (Fairclough &amp; Ramírez, 2009). The following hypotheses were formulated based on the assumption of effects of global AoA of both L1 and L2 (e.g. Silverberg &amp;

Samuel, 2004) and of individual words (e.g. Izura &amp; Ellis, 2002, 2004):

1.



2.



If acquiring a language early in childhood confers an advantage over staring acquisition

late, after puberty, then the heritage speakers may show an advantage over the L2 learners

in both accuracy and reaction times (RTs) with Spanish words acquired early in L1 acquisition, but late in L2 acquisition (Early L1–Late L2; e.g. pañal–diaper) and with words

acquired early in L1 acquisition and early in L2 acquisition (Early L1–Early L2; e.g. perro–

dog), since the heritage speakers will have acquired all of these early words at a much

younger age than the late L2 learners. The heritage speakers may also show an advantage

over the late L2 learners with words acquired late in L1 acquisition but early in L2 acquisition (Late L1–Early L2; e.g. correo–mail), or the two groups may show similar results,

depending on when each group acquired these words. These findings would suggest that

global AoA affects lexical access.

We also hypothesize differences in the two tasks with the three sets of words within each

group due to effects of word AoA as a function of experience. For example, the heritage

speakers will be faster and more accurate in their responses to Early L1–Late L2 and Early

L1–Early L2 words in comparison to Late L1–Early L2 words. The L2 learners will pattern

in the opposite direction, with an accuracy and RT advantage for the Late L1–Early L2 and

the Early L1–Early L2 words over the Early L1–Late L2 words.



Participants

A total of 56 participants, with intermediate to advanced proficiency in Spanish, completed the

experiment. They were all enrolled in Spanish language classes at a major research university in

the USA. For half of the participants, Spanish was the L2, and for the other half the L1. Twentyeight adult native speakers of English who were L2 learners of Spanish (age: M = 22.4, range
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Table 2. Information about participants in this study.

Group



Heritage speakers

L2 learners



N



28

28



L1



Spanish

English



L2



English

Spanish



AoA Spanish



Age at testing



Spanish proficiency

score (maximum = 50)



Mean (range)



Mean (range)



Mean (SD)



Birth

14.13 (12–25)



21.2 (18–45)

22.4 (18–39)



39.22 (4.96)

39.36 (6.86)



AoA: age of acquisition; SD: standard deviation.



18–39) and started their L2 acquisition after puberty (AoA Spanish: M = 14.13, range 12–25) were

the participants in the L2 learner group. The heritage speaker group consisted of 28 Spanish adult

heritage speakers from Mexican background exposed to English (their L2) before age 5, but with

stronger command of English than of Spanish at time of testing. Their AoA of Spanish (the L1) was

birth, and their age at the time of testing ranged from 18 to 45, mean 21.18. Twenty were born in

the USA and the other eight were born in Mexico but immigrated to the USA in early childhood

(range: 2–4 years old, age of immigration). Although all participants completed a language background questionnaire that included questions about self-assessments of their proficiency in Spanish,

unlike Izura and Ellis (2004) who only used self-ratings, we used an independent measure of proficiency to assess their level of Spanish.3 The measure consisted of the vocabulary part of a Modern

Language Association test (30 items) and cloze part of the advanced Diplomas de Español como

Lengua Extranjera (DELE; 20 items), the same test used in several other studies of L2 learners and

heritage speakers (McCarthy, 2007; Montrul, 2005; White,Valenzuela, Kozlowska-Macgregor, &amp;

Leung, 2004). The maximum number of points on this test was 50. The two groups scored around

80% accuracy and did not differ statistically from each other: L2 learners: M = 39.36; standard

deviation (SD) = 6.86; range, 30–50 and heritage speakers: M = 39.22; SD = 4.96; range, 30–48;

t(57) = 0.91; p = 0.34. Reliability statistics, computed using Cronbach’s alpha, were found to be

high (r = 0.87) for both the heritage speakers and the L2 learners. Table 2 presents information

about the two groups.



Materials—lexical decision task

The stimuli for the lexical decision task consisted of 108 (noncognate) Spanish words, 36 nouns,

36 verbs, and 36 adjectives.4 In each word class, 12 words were classified as acquired early in L1

Spanish but late in L2 Spanish (Early L1–Late L2). Twelve others were classified as acquired late

in L1 Spanish but early L2 Spanish (Late L1–Early L2), and the control condition, Early L1–Early

L2, consisted of 12 words assumed to be acquired early in both L1 Spanish and L2 Spanish acquisition. Unlike Izura and Ellis (2004), who used native speaker judgment ratings on when they thought

they had acquired some words, AoA in our study was decided by consulting the Mexican Spanish

and English versions of the MacArthur–Bates Communicative Development Inventory (CDI) for

L1 acquisition; if a word appeared in the inventory of the corresponding language, it was considered to be early acquired in the L1 (see also Kittredge, Dell, Verkuilen, &amp; Schwartz, 2008, for use

of the CDI to determine AoA).5 A word was considered to be early acquired in the L2 if it appeared

in the glossary of the first-year Spanish textbook used at the university where participants were

tested. If a word appeared in both the inventory and the Spanish textbook, it was classified as

“Early L1–Early L2.” If it appeared only in the inventory, it was classified as “Early L1–Late L2.”

If it appeared only in the textbook, it was classified as “Late L1–Early L2.” Examples of each word
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