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In her review article “The Neurocognitive Underpinnings of Second Language
Processing: Knowledge Gains from the Past and Future Outlook,” Distin-
guished Professor Janet van Hell presented a rigorous review of the most
prominent electrophysiological and neuroimaging research on second lan-
guage (L2) learning and processing and various promising future directions.
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We would like to focus on one of them: investigating individual variability in
neural correlates of language learning and processing. As thoroughly described
in the review, there are several key variables for L2 learning and processing be-
yond age of acquisition and proficiency. These include language use, amount of
exposure, environmental context, language switching habits, but also general
cognitive parameters such as cognitive functions, language learning aptitude,
and motivation. As van Hell pointed out, individual variability is not limited
to the L2 but may be present in the first language (L1). In the following, we
would like to raise awareness of four important variables likely related to L2
variability that have received little attention thus far: auditory processing pre-
cision, language background, input type, and variability in L1 processing. We
then discuss methodological considerations in exploring individual variability.

Auditory processing precision refers to lower-order abilities in perceiving
domain-general acoustic information, that is, pitch, formants, duration, and
intensity. Language input is often provided auditorily, which means that
complex auditory analyses take place during language learning. Auditory
processing precision is not limited to learning novel sound contrasts but is also
important to identifying word and phrase boundaries, syntactic structures, and
morphosyntactic markers. Auditory processing may be associated with suc-
cess in L2 speech learning, explaining up to 50% of the variance (Saito, 2023).
Assessing learners’ auditory processing ability is therefore an important step
toward understanding individual differences in L2 processing, and there are
open-source tools available for this purpose (Mora-Plaza et al., 2022).

The language background of research participants should be thoroughly
considered. Although studies of L2 learners might exclude participants for
whom the target language is a third language (L3; e.g., a study on L1-English
learners of L2-Spanish may exclude English-Portuguese bilingual learners of
Spanish), such studies may not exclude people who speak a L3 in addition to
the target L2 (e.g., L1-English learners of L2-Spanish with L3-Portuguese).
Current research has shown that this may be problematic as several lan-
guages can influence each other in multidirectional ways even resulting in a
later-acquired, less proficient language influencing an earlier-acquired, more
proficient language (Cabrelli Amaro, 2017; de Bruin et al., 2023). Conse-
quently, L2-Spanish speakers with L3-Portuguese may find an ungrammatical
construction like *Lorenzo me parece adorar a Irene “Lorenzo seems to me
to adore Irene” more acceptable than L2-Spanish speakers without knowledge
of Portuguese because it is grammatical in Portuguese (Cabrelli Amaro,
2017).
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Language input may often be confounded with proficiency measures:
Higher proficiency is often related to immersion experience that in turn is
associated with exposure to native input. This is in contrast to learning a
foreign language in the L1 environment where the input often comes from
nonnative classmates and teachers. Frequent exposure to foreign-accented
input is associated with nonnative phonetic properties in bilingual children’s
production (Stoehr et al., 2019). If the language input includes ungrammatical
constructions, this may affect language processing in the brain. In this case,
the bilingual brain may not react to grammatical violations simply because of
differences in the input it has received.

Considerations of individual variability are generally limited to L2 pro-
cessing. As van Hell discussed, researchers have recently started acknowledg-
ing variability in L1 processing even within typical young speakers/readers,
and such variability should be further investigated (Vaughn et al., 2019). We
argue that the fields of both L1 and L2 processing would gain major ad-
vancements by deeply exploring individual variability in L1 processing (Fre-
unberger et al., 2022). Research correlating L1 and L2 processing may reveal
that L2 processing variability is at least partially explained by L1 processing
variability.

The importance of exploring individual variability in L2 processing and
its relationship with L1 variability has led us to several methodological
considerations:

� It is important to conduct within-participant designs whenever possi-
ble, in which individual difference variables are incorporated as con-
tinuous variables. As van Hell argued, such designs would lead to bet-
ter consideration of individual variability and differences in the L2 but
also in the L1 (Bice & Kroll, 2021). Correlation analyses of L1 with
L2 processing would then be possible and certainly highly informative.
Within-participants designs also render comparisons with L1 speakers
less needed, which would help move away from considering monolin-
guals as the gold standard (see Freunberger et al., 2022).

� Within-participant designs are not always possible, for example, when
researchers explore grammatical rules in the L2 that are absent in the L1.
When L1 speaker comparisons are necessary, mirror-image bilinguals
rather than monolinguals (who hardly exist anyway) may provide the
most reasonable baseline, for instance, by comparing the Spanish of L1-
English–L2-Spanish and L1-Spanish–L2-English speakers. Such a com-
parison would at least compare people with similar linguistic repertoires.
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� If the field is moving toward a deeper consideration of individual vari-
ables influencing L2 processing, the recent trend of internet-based studies
is a methodological advancement that can be combined with neurocog-
nitive studies. The most prominent advantage of internet-based studies is
that large and diverse samples can be accessed easily to measure the asso-
ciation of these variables with perception/comprehension and production.
Large samples are needed to reliably identify variables explaining indi-
vidual differences, and increasing linguistic diversity is an important step
forward in any discipline concerned with bilingualism.

To conclude, we fully concur with Janet van Hell that the research field on
the neurocognition of L2 learning and processing has advanced impressively
over the last decades, but that it is time to take different angles to continue
progressing. Major advances in methodological tools and statistical analyses,
such as individual-level analyses of electroencephalography and event-related
potentials data using mixed-effect models, will allow the field to move forward
by investigating the role of individual differences in several linguistic and non-
linguistic parameters in L1 and L2 processing as well as the relation between
individual differences in L1 and L2 processing.

Final revised version accepted 16 May 2023
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