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Abstract

This paper presents a critical over-
view of the characterization of bilin-
guals and lexical access for research-
ers in the field of language acquisition.
The language acquisition and language
use of bilinguals has been approached
from different theoretical perspectives.
These perspectives have described bi-
linguals’ cognitive processing of the
words they know as different from that
of monolinguals. Additionally, they as-
sume that the context and the language
use of a second-language learner are
similar to that of bilinguals, and do not
always consider these factors when de-
fining these two types of language us-
ers. This paper provides a perspective
on some basic elements that should
be considered in the study of lexical
access processing with bilinguals and
second-language learners.

Keyvvords: lexical access; bilinguals;
proficiency; dominance; second-lan-
guage learners

Resumen
Este articulo propone una vision criti-
ca acerca de la caracterizacién de los
bilingiies y del acceso al 1éxico para
investigadores en el drea de la adqui-
sicion del lenguaje. Diversas perspec-
tivas tedricas se han interesado por la
adquisicion del lenguaje y el uso del
lenguaje en poblaciones bilingiies. Es-
tas perspectivas han descrito como el
procesamiento cognitivo de las palabras
que los bilingiies conocen es diferente
al procesamiento de los monolingiies;
asumen que el contexto y el uso de la
lengua en un aprendiente de segun-
das lenguas y en los bilingiies son simi-
lares, asi que estos factores no siempre
se consideran cuando se definen a estos
dos tipos de usuarios de lengua. Este
articulo brinda una perspectiva sobre
los elementos bésicos que deben consi-
derarse en el estudio del procesamiento
al acceso 1éxico de los bilingiies y de
los aprendientes de segundas lenguas.

Palabras clave: acceso al 1éxico;
bilingiies; proficiencia; dominio;
aprendientes de segundas lenguas
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1. Introduction. Key considerations in the characterization of
bilinguals and second-language learners in psycholinguistic
research’

Every study should clearly characterize the variables and concepts
supported by a theoretical framework to provide valid interpreta-
tions of results. Researchers interested in recruiting bilinguals as
participants should have a clear definition of what they mean by
bilingual. There is an ongoing debate on this point among experts
(for a review, refer to Kroll, Dussias, Bice & Perrotti, 2015), and
efforts have been made to describe the main aspects of bilingual-
ism. Currently, there is no consensus on a definition since there
are different typologies of speakers and their contexts (Costa &
Sebastidn-Gallés, 2014). The typologies for bilinguals are also fre-
quently used to describe second-language learners, and, therefore,
the definition of these speakers may be unclear. This section briefly
describes the current perspectives on the subject.

One general definition of bilingualism is that of Grosjean
(2010), who indicates that a bilingual is a person who knows
at least two languages. Marian, Hayakawa, Lam and Schroeder
(2018) assume that bilinguals have a broader linguistic experience
than monolinguals due to their acquisition of the first language
(L1) plus a second language (L2). Linguistic experience is under-
stood as a person’s exposure to each language, which in bilinguals
promotes the learning and use of languages in general.

Another typology sorts bilinguals into the simultaneous and
successive categories (Costa & Sebastian-Gallés, 2014). Simul-
taneous bilinguals learn two languages at the same time, while
successive bilinguals learn an L2 later in life through processes
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such as formal L2 learning, L2 immersion in a country, or mi-
gration. These classifications of bilinguals may consider the age
when L2 acquisition started and the level of literacy in the L1.
For instance, Marian et al. (2018) describes those who begin
L2 acquisition before seven years of age as early bilinguals and
the others as late bilinguals. Other researchers, however, consider
late bilinguals as those who learn an L2 after four years old (Ger-
vain, Sebastidn-Gallés, Diaz, Laka, Mazuka, Yamane, Nespor &
Mehler, 2013).

Age of acquisition is not the only relevant factor, however.
The characterization as simultaneous, successive, early, and late
bilingualism does not consider the personal and social domains in
which bilinguals are immersed. Luk and Bialystok (2013) argue
that bilinguals should not merely be classified according to cate-
gorical variables like age of L2 acquisition; they adopt a broader
view, calling for the inclusion of language background and esti-
mation of L2 performance with self-administered tests to provide
a better understanding of their experience.

Similarly, the definitions of second-language learners are un-
clear: it is more common to find descriptions related to differences
in the processing between learning a first and a second language
than a definition per se. For instance, Rieder-Biinemann (2012)
indicates that an L2 is different from the L1, and that learning an
L2 can be different from that of a bilingual learning situation, as
in the case of a child learning two languages simultaneously at
home. This perspective might be limited because it considers only
cognitive processing, disregarding factors such as the context and
language use of the L2, or the L2 proficiency that second-language
learners are developing. One proposal to clarify the description
of second-language learners comes from The Douglas Fir Group
(2016), which defines situations for learning and using languages
other than the L1. One such situations is the formal learning of the
L2 in contexts where no immersion experience is possible, that is,
when the L1 is used for socialization and schooling and the L2 is
learned only a few hours a week. In this view, second-language
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learners have a different language use than bilinguals as defined
by the authors just mentioned. The different definitions would af-
fect the characterization of L2 proficiency, language processing,
and learning since bilinguals, as previously defined, are immersed
through schooling and socialization in the context of the L2. It is
thus important to fully characterize the socialization and school-
ing context of bilinguals and second-language learners to avoid
confusion regarding the context and the purpose for studying and
using the L.2.

Quantitative instruments have been developed to collect rel-
evant information from children and adults who know more than
one language as an approach to explore bilingualism more closely.
The use of these instruments fulfills specific research objectives:
each uses different domains to describe bilingualism. Examples are
the Language Experience and Proficiency Questionnaire (LEAP-Q;
Marian, Blumenfeld & Kaushanskaya, 2007) and the Language
and Social Background Questionnaire (LsBQ; Anderson, Mak, Key-
vani Chahi & Bialystok, 2018). LEAP-Q considers a person’s lan-
guage proficiency, dominance, and preference in different settings.
It also collects data about age at language acquisition and past and
current exposure to each language in different situations, includ-
ing basic sociodemographic questions such as formal education
and migration status. LSBQ shares some features with LEAP-Q, in-
cluding questions about the context where each language is used,
but also includes more detailed questions about language use in
settings such as preschool, religious activities, Internet browsing,
and language switching (the preference for one language over an-
other when communicating with family and friends). According to
Baker (2006), dimensions such as the context of language use or
the culture promoting its use may be relevant for learning a sec-
ond language. Qualitative instruments can also be used as a means
to exploring multifactorial dimensions inherent to bilingualism.
These instruments frequently employ open-ended questions and
are generally tailored to the objectives of a particular study (for
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example, refer to Delgado, Guerrero, Goggin & Ellis, 1999, and
Rodriguez-Lazaro, 2015).

Quantitative and qualitative questionnaires should be included
in any study of bilingual individuals to provide a closer look at the
factors influencing the results. In addition, such studies should ad-
dress the questions of language proficiency and dominance. These
two notions, which are key to the concept of bilingualism, can
help clarify the difference between language acquisition and per-
formance as significant factors in the study of bilinguals (for ex-
ample, refer to Bice & Kroll, 2021). Proficiency usually refers to
a particular component of a language skill, including knowledge
of vocabulary. It can be estimated through tests designed for this
purpose (Montrul, 2016), such as the Test of English as a For-
eign Language (TOEFL; Educational Testing Service, 2018) and the
Quick Placement Test (QpT; Oxford University Press, n. d.). Profi-
ciency exams like TOEFL provide information on L2 performance
in reading, writing, grammar, and speaking. In addition, there are
simplified tests to evaluate both proficiency and performance. Lex-
TALE (Lemhofer & Broersma, 2012) is a lexical decision test in
which participants decide whether the word displayed on a screen
exists in English. Lemhofer and Broersma (2012) report that the
results on this test are highly correlated with the results from pro-
ficiency tests like QpT; thus, LexXTALE is a practical measure of
proficiency in English as an L2, identifying whether a person has
a beginner, intermediate, or advanced proficiency level (Lemhofer
& Broersma, 2012).

Dominance, which is closer to the concept of language ac-
quisition in social domains, is frequently used to refer to an indi-
vidual’s main language used on a daily basis or to their prevailing
exposure to one language. Dominance is generally measured with
self-report questionnaires (Montrul, 2016). The Bilingual Lan-
guage Profile (BLP; Birdsong, Gertken & Amengual, n. d.) is one
example of such a questionnaire. It collects sociodemographic data
and information related to the languages acquired by a person, in-
cluding questions such as “At what age did you start to feel com-
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fortable using the following languages?” Answers from the BLP can
provide insight into the social and even personal factors that may
impact language dominance in bilingual individuals.

Proficiency and dominance are different concepts: higher pro-
ficiency levels in one language do not determine language domi-
nance (Vicente, Calandruccio, Miller, Browning, Oleson & Leibold,
2019). That is, proficiency can be operationalized as a linguistic
characteristic, while dominance can be measured as a multidimen-
sional construct in the acquisition of a second language, at least
in adults (Montrul, 2016). For children, caregivers can provide the
relevant information about proficiency and dominance related to
the acquisition of the L1 and the L2 by children, their use of both
languages at home, and the words they know in each language
(Mayor & Mani, 2019; Byers-Heinlein, Tsui, Bergmann, Black,
Brown, Carbajal, Durrant, Fennell, Fiévet, Frank, Gampe, Gervain,
Gonzalez-Gomez, Hamlin, Havron, Hernik, Kerr, Killam, Klassen,
Kosie, Kovacs, Lew-Williams, Liu, Mani, Marino, Mastroberardino,
Mateu, Noble, Orena, Polka, Potter, Schreiner, Singh, Soderstrom,
Sundara, Waddell, Werker & Wermelinger, 2020).

This section has briefly outlined some of the main issues in
characterizing bilinguals and second-language learners. The terms
“bilingual” and “second-language learner” assume language expe-
rience and exposure to a language other than the L1; in addition,
these terms imply the acquisition of a certain proficiency level
in the L.2 (except for people who have been exposed to languages
other than the L1 without reaching proficiency or dominance). The
objectives of a particular study will determine whether a research-
er focuses on proficiency or dominance. If the main objective of
a study with bilinguals is to determine which cultural factors pro-
mote L2 acquisition, then it should include tests of language dom-
inance. Alternatively, if the objective is to explore performance in
a skill such as word processing in the L1 and the L2 (i.e., lexical
access), then the study should include proficiency tests (Bice &
Kroll, 2021).
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The following section provides a general perspective on how
lexical access processing in bilinguals has been conceptualized.

2. Lexical access in bilinguals and second-language learners

Lexical access may be an indicator of language proficiency associ-
ated with word learning in bilinguals and second-language learners
(Kroll & Bogulski, 2012). Lexical access implies that previously
known words in the L2 are retrieved from memory and that this
processing depends on the information perceived. Reading a text in
the L2, for example, activates information related to the words we
know. More specifically, in this paper, lexical access is defined as
the process whereby all of the phonological, semantic, or other in-
formation embedded in a word becomes active or available follow-
ing its recognition (Harley, 2005: 243). For instance, when we hear
a specific sound, such as the /[/ phoneme, different words with this
phoneme might be triggered and activated, such as the word shoe
(/fu/) (Kroll & Stewart, 1994; McClelland & Elman, 1986; Shook
& Marian, 2013). Figure 1 shows an example of lexical access
when the word shoe is heard or seen and the information that might
become available. Words within circles, such as show (/fow/) and
shock (/fak/), share phonological features with shoe (/fu/). In con-
trast, words within rectangles, such as shoelace, sneaker, and sock,
share semantic information with shoe. However, only one of these
words will become available, or active, according to what triggers
the word shoe. For instance, someone who learns the pronunciation
and meaning of shoelace in the L2 activates the word shoe due to
the similar pronunciation in the first syllable (shoe-shoelace), and
its semantic relatedness also becomes active, since a shoelace is
part of a shoe. The words shock or show will not become available
in that context. In addition, factors such as the frequency of use of
a word (i.e., the probability that a word appears in a conversation
or in written texts), similarities in the form (e.g., visual shape), and
meaning are conveyed to activate previously stored potential tar-
get words (McClelland & Elman, 1986; Shook & Marian, 2013).
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Fieure 1. Activation of information related to the word shoe through an auditory or visual inputs.
Note: Images from Creative Commons. Shoe image from "File:Oxfordskor.svg"; Original: sv:User:
Arbapp; Vectorization: User:Cerveaugenie, licensed under CC BY-SA 3.0. Speaker image from
"File:Bw-unmuted.svg" by libertyernie, marked as CCO 1.0.

A number of researchers have attempted to explain, from a psycho-
linguistic perspective, how lexical access processing in monolin-
guals is achieved. They have had to explain increased lexical ac-
cess in bilinguals as a means to account for the comprehension of
words in more than one language. Diverse theoretical models have
been proposed to describe this processing through the visual and
auditory perception of words. This section provides an overview
of some of these models (for an extensive review, refer to Li, 2013;
Shirai, 2018; de Groot & Hagoort, 2018; and Thomas & van Heu-
ven, 2005). One of the most accepted explanations of lexical access
processing in monolinguals is the TRACE model (McClelland &
Elman, 1986). This model seeks to characterize how linguistic in-
formation is connected and analyzed by different units in different
layers. These units activate and inhibit distinct connections to rec-
ognize the information that is perceived (for further information on
models such as TRACE, refer to Harley, 2005: 439). As stated by
McClelland and Elman (1986), the name of this model refers to a
trace in the information that is processed and analyzed simultane-
ously in each phase or layer. According to the TRACE model, lex-
ical access in monolinguals is activated in two different ways: the
units in each level identify words either visually or by their sound.

To describe differences in the lexical processing of mono-
linguals and bilinguals, Kroll and Stewart (1994) proposed the
Revised Hierarchical Model (RHM; for an updated review of this
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model, refer to Kroll, van Hell, Tokowicz & Green, 2010). This mo-
del assumes that words and concepts are stored by distinct labels
in the L1 and L2, thus being directly connected and influenced
by language proficiency in the L2. RHM suggests that L2 learners
first translate words from the L1 to the L2 to access the meaning
of the L2 words. As learners progress in the L2, access to this
meaning is processed directly, without the mediation of the L1.
In addition, RHM predicts that translations from the L1 to the
L2 will be mediated conceptually due to the robust relationship
between words and concepts in the L1 (Kroll & Bogulski, 2012).

Another model is the Bilingual Interactive Model (B1A)
and its updated version Bia+ (Dijkstra & van Heuven, 2002),
which suggest that L1 activation is available momentarily when
L2 words are processed. Under this assumption, it is likely that
bilinguals have lexical access that is similar to that of monolin-
guals, in which case there is only one language activated (Kroll &
Bogulski, 2012).

A more recent model of lexical access and its processing in
bilinguals is the Bilingual Language Interaction Network for Com-
prehension of Speech model (BLINCS) of Shook and Marian (2013).
This computerized model simulates language processing in bilin-
guals when linguistic and non-linguistic information is perceived
through visual or auditory inputs, or both. BLINCS is based on the
interactive features of the TRACE, Bia+, and RHM models. Its gen-
eral architecture includes different levels: semantic, phonological,
phono-lexical, and ortho-lexical. On the phonological level there
is a shared system between the two languages, and on the seman-
tic level the concept representation of words is shared, as predict-
ed by RHM. In computarized models, words are commonly stored
prior to lexical processing simulations. These words are general-
ly retrieved from lexical databases; in the BLINCS model, they are
taken from SUBTLEXus (English words; Brysbaert & New, 2009)
and SUBTLEXesp (Spanish words; Cuetos, Glez-Nosti, Barbdn,
& Brysbaert, 2011). These two databases include elements such
as the lexical frequency of words in English and Spanish based on
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subtitles for films and television programs. Since these subtitles
resemble spoken language, the lexical frequencies they contain
should resemble the use of a word among the speakers of a lan-
guage. The BLINCS model was trained with SUBTLEXus and SUB-
TLEXesp as a way to learn and distinguish English and Spanish
words, so the model learned the lexical frequency of the words in
these two languages as well as their translation.

In the BLINCS model simulation, the word face was presented
to the model as the target word, followed by the words bed and
windmill, and the Spanish words cama and cara were then shown
as lexical competitors. The model exhibited a greater activation
for the Spanish word cara (“face”) and a lesser activation for bed,
windmill, and cama. This evidence demonstrates that associations
between words are strengthened, that the translation of words is an
important process, and that the meaning of words will be equiva-
lent in both languages (Shook & Marian, 2013). The BLINCS mod-
el thus offers a likely explanation for how words are processed by
a bilingual, although further evidence is clearly needed to fully
explain the phenomenon of lexical access in bilinguals and sec-
ond-language learners.

The RHM, BIA, BIA+, and, more recently, BLINCS models are
some cognitive models representative of the lexical access pro-
cessing that occurs when bilinguals perceive words in two lan-
guages. The BLINCS model reliably contrasts and exemplifies lex-
ical access in the L1 and L2, since it integrates the basic elements
considered in models like RHM, BIA, and BIA+.

3. Considerations for future research about lexical access in
bilinguals and second-language learners

As briefly described in Section 1, there are several definitions of
bilingualism, which might be confusing to researchers. Hakuta
(1990) states that no definition is broad enough to offer a clear
characterization of a bilingual. All these definitions provide dif-
ferent perspectives aimed at clarifying the characterization in
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particular ways and improve future research in the field. How-
ever, as the authors discussed herein have shown, lack of a care-
ful definition of “bilingual” in a study is a serious limitation (for
a detailed discussion of these limitations, refer to de Bruin, 2019;
other studies examining bilingualism include Block, 2003; Fran-
ceschini, 2011; and Salzmann, 2000),"' and the definition of a sec-
ond-language learner might be indistinguishable from those used
for bilinguals. This lack of an accurate characterization of these
two types of language users, without sufficient attention to the
contexts, language proficiency, and use of the L2, may lead to
misunderstandings.

Distinct definitions have led to the different cognitive models
presented here to provide approximations to answering the ques-
tion of how bilinguals and second-language learners might process
words, and additional evidence has been provided more recently
from the neuroscience perspective (for a review, refer to Bialys-
tok, 2017). Moreover, language proficiency and dominance are
two major considerations for the performance of bilinguals and
second-language learners in one or both languages, given that, ac-
cording to Surrain and Luk (2019), few studies with bilinguals
and second-language learners have reported an objective measure
of proficiency. When exploring linguistic skills, proficiency is a
key factor for an objective assessment of performance. Theoret-
ical perspectives, such as the BLINCS model, are used to analyze
lexical access processing in bilinguals. However, lexical access is
only one perspective to address bilingual proficiency in an L2 and
in second-language learners. Other theoretical frameworks may
provide complementary perspectives, including those focusing on

! 1In this article, the concepts “multilingual” and “plurilingual” have not been
addressed since they are proposals from Sociolinguistics. However, the use
of these terms has provided a broader perspective about a person in contact
with more than one language that should be considered in psycholinguistics
research. Stavans and Hoffmann (2015) and Garcia and Wei (2014) offer a de-
tailed discussion of these concepts.
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inhibitory control (Goral, Campanelli & Spiro, 2015) and syntac-
tic proficiency (Huang, Pickering, Chen, Cai, Wang & Branigan,
2019). Inclusion of the evidence related to language processing in
bilinguals and second-language learners provides additional per-
spectives on language proficiency and dominance.

Social variables should also be considered: tests of language
dominance can provide additional information that could be rele-
vant for comparing L1 and L2 use by bilinguals and second-lan-
guage learners.

The questionnaires mentioned here, which were based on a bi-
lingual scenario, could be adapted to the second-language learners’
context where immersion in the L2 is a limited option. Informa-
tion about practicing the L2 outside of formal learning could also
provide an interesting insight on the characterization of bilinguals
and second-language learners.

It is also important to consider related social and affective
factors. Instruments evaluating language dominance can also pro-
vide supplementary information; more importantly, they could help
us understand the language use by second-language learners that
helps improve their proficiency in the L2. Research on bilinguals
and second-language learners continues to produce improved in-
struments that provide quantitative and qualitative measures to ad-
dress the complex experience of these speakers. There are different
online tools available that can be adapted to focus on particular
topics of interest in specific bilingual populations (for example,
refer to the LEAP-Q model adapted for different languages).

Finally, the careful definition of second-larguage learners and
bilinguals should include an objective measurement of language
proficiency and dominance in lexical access research as a means
to expand efforts in this area. Studies of bilinguals and second-lan-
guage learners must be performed with analytical awareness and
an objective assessment of each. This more detailed characteriza-
tion could yield a better distinction between bilinguals and sec-
ond-language learners, who experience the use of the L1 and the
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L2 languages under different scenarios that may impact lexical
access processing.

In conclusion, instead of looking for the ultimate definition
of “bilingual” and “second-language learner,” we should seek to
provide detailed information regarding factors in the L1 and the
L2, such as language use, practice (dominance), and proficien-
cy that contribute to a better understanding of language users and
their experience.
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