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Introduction: The resolution of temporary ambiguity in incremental sentence processing has
been tentatively linked to the upregulation of domain general cognitive control.! Real-time
comprehension of intrasentential code-switching (CS) presents a compelling testbed for
cognitive control in language processing as it may require that the bilingual parser engage in
cross-linguistic conflict resolution. Previous work finds that CS detection induces an
upregulation of cognitive control that spills over to succeeding nonlinguistic tasks (e.g., flanker
task): the conflict effect, or the increased effort required to resolve conflicting information in
incongruent flanker trials, was reduced after reading sentences with CS relative to unilingual
sentences. This result suggests that cross-linguistic conflict resolution elicits cross-task
adaptation of cognitive control.?2 However, this adaptation has not been consistently replicated.
Some behavioral studies observed either no effect of CS on the conflict effect, or a larger
conflict effect after CS than after unilingual sentences.®#° Such results may favor the
predictions of the Control Processes Model (CPM), which posits that the open control requisite
of some CS makes the computational system vulnerable to interference.® This study
disentangles upregulation and interference accounts by characterizing the neural signatures
underlying CS cross-task paradigms.

Methods: Early Spanish-English bilinguals (current n=14; goal n=40) participated in a cross-
task experiment during EEG recording. In critical trials, participants heard a sentence (unilingual
Spanish or containing multiple language switches, Table 1) and then responded to a flanker trial
(congruent or incongruent; n=32 per sentence type) (Figure 1). All experimental items were
normed for plausibility by bilingual code-switchers.

If CS processing incurs a boost to cognitive control, N2 (associated with conflict
monitoring)” and P300 (associated with inhibition)®° amplitude may be attenuated for
incongruent flankers following a switch relative to those following a unilingual sentence;
however, if CS induces more susceptibility to interference, N2 and P300 amplitudes may be the
same or greater for incongruent flanker trials after a switch than after a unilingual sentence.
Preliminary Results: A linear mixed effects analysis of frontal electrode sites in the 200-300
ms (N2) time window reveals a main effect of congruency, such that congruent flanker trials
have a more negative amplitude than incongruent trials [b=0.42, SE=0.2, p=0.04]; this is the
opposite of what is expected if N2 reflects conflict monitoring. An equivalent analysis conducted
in the 600-800 ms (later part of P300) time window yields a main effect of congruency, such that
incongruent flankers had a more positive amplitude [b=2.1, SE=0.25, p<0.001], and a main
effect of sentence type, such that flanker trials following a CS elicited more positive deflections
[b=0.5, SE=0.25, p=0.05] (Figure 2). Descriptively, the difference between amplitudes of the
positivity attested in this later time window is larger for flankers following a CS than those
following unilingual sentences.

Discussion: Results for the N2 time window were not anticipated and do not align with either of
the tested accounts. The difference in amplitude for a late fronto-central positivity, presently
interpreted as a P300 component (an index of cognitive interference), is greatest for flanker
trials following CS, with incongruent trials being more positive. This suggests that CS
processing for early bilinguals does not bring about boosts in cognitive control that are
sustained for following non-linguistic tasks, but rather additionally taxes the cognitive control
system. If these results remain consistent, arguments can be made about whether (1) CS
constitutes linguistic conflict and (2) some CS classes recruit broader attention (as per the
CPM), making nonlinguistic conflict resolution more effortful.
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Figure 1 (left). Critical trial structure for main experimental task.

Figure 2 (right). Grand average ERP signatures time-locked to post-sentence flanker
trials for fronto-central electrode sites. Negative is plotted up. The 600-800ms time window
is highlighted. Waveforms for flanker trials following unilingual Spanish sentences are plotted
with dashed lines, while those following CS sentences are plotted with solid lines. Incongruent
flanker trials are plotted in red and congruent flanker trials are plotted in blue.

Table 1. Critical sentences by sentence type.

Sentence Type Example Translation
Unilingual En la fiesta, la joven pidi6é una “At the party, the young woman
Spanish copa de vino de la anfitriona. asked for a glass of wine from the
hostess.”
CSs Un recent study revel6 que the “A recent study revealed that the
popular diet realmente perjudica la | popular diet actually harms health.”
salud.
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