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Abstract

Recent literature indicates that the effects of bilingualism on
executive control functions need to be examined with a more
comprehensive characterization of bilingualism, and with the
use of multiple measures of executive control (Backer and
Bortfeld, 2021,Paap and Greenberg, 2013). In the current
study, we operationalize bilingualism using a set of continuous
variables related to language knowledge and use. We exam-
ine the effects of language proficiency, immersion, language
dominance, diversity of language use and language switching
on individuals’ performance on tasks measuring inhibition. 66
Hindi-English bilinguals responded to the LHQ3, BSWQ and
completed four inhibition tasks online. Inhibition tasks varied
on the type of conflict (stimulus-stimulus/ stimulus-response)
and the type of stimuli (arrows/ words). Bilingualism related
variables failed to predict performance on any of the four tasks
when included in linear regression models. We also conducted
Bayesian regression analyses to validate the evidence for the
lack of an effect. For three out of four tasks, we find BF10
(Bayes Factor indicating evidence for the alternate over null)
of less than 1. Our data were most likely for the case where
the null is true. Posterior odds for the null increased by fac-
tors of 13.1, 10.9, 4.3 and 11.8 for the four tasks, respec-
tively. However, for the nonverbal Vertical Stroop Task, the
best model contained only multilingual diversity scores as a
predictor. We fail to find adequate evidence for the effects
of bilingualism on inhibitory performance. We find that the
effects of bilingualism do not appear to be task-specific or de-
pendent on the type of conflict involved in a task, as previously
suggested.(Blumenfeld and Marian, 2014) and conclude that it
is unlikely that behavioral effects of bilingualism on inhibition
exist.
Keywords: bilingual advantage; inhibition; bayesian; task-
specificity

Introduction
Several studies across the past decade have participated in the
debate regarding a ”Bilingual Advantage” on executive func-
tions, specifically inhibition ability (Bialystok et al., 2010,Bi-
alystok, 2011,Paap and Greenberg, 2013,Antón et al., 2014).
The notion of facilitatory (or other) effects of bilingualism
is based on the following reasoning: When bilinguals wish
to produce words in a target language, translational equiv-
alents from the non-target language are also active and com-
pete (Blumenfeld and Marian, 2014). The bilingual must then
engage some conflict resolution mechanism in order to pro-
duce correct speech in the language of their choice without
intrusions. Practice with such conflict resolution is thought
to transfer to non-linguistic domain-general tasks which also
involve inhibition of irrelevant representations. This simple
reasoning needs to be qualified with other facts: Effects of

bilingualism would only appear if the mechanism for resolv-
ing conflict between lexical representations is also used for
resolving general conflict. In addition, the use of two lan-
guages and the practice with inhibition achieved must have
effects that go beyond the practice achieved by resolving con-
flict within the use of a single language. (for example, in se-
lecting between words depending on formal or informal con-
texts, or choosing between synonyms)

Mixed results
To demonstrate the effects of bilingualism on inhibition, stud-
ies typically compare the performance of groups of monolin-
guals and bilinguals on non-verbal inhibition tasks, such as
the Stroop, Simon or Flanker tasks. However, such group
comparisons have yielded mixed results: For instance, while
some studies found that bilinguals outperformed their mono-
lingual counterparts, several recent studies fail to find a non-
trivial difference. This is demonstrated by several meta-
analyses showing small effect sizes and results consistent
with the absence of bilingual advantages. (Lehtonen et al.,
2018,Paap, Mason, et al., 2020)

Mixed findings remain open to two exclusive interpreta-
tions. One, effects of bilingualism exist, and appear under
certain conditions only and not others, or Two, bilingual-
ism does not affect inhibition and any effects seen are arte-
facts. For the first, we would need to specify what are the
conditions under which we should observe the advantage as-
sociated with bilingualism. In the second case, we would
need to assess the hypothesis with stricter controls and ro-
bust theories. With reference to the initial reasoning provided
(where repeated practice leads to a transfer), problems in ex-
amination of the bilingual advantage in EF hypothesis may
arise either at source (due to the modular nature of bilingual
language control), transfer (due to failure in transfer) or tar-
get (due to unreliable measurement of inhibition) domains.
(Blanco-Elorrieta and Caramazza, 2021)

Operationalising Bilingualism
The examination of the effects of bilingualism as a dichoto-
mous yes/no question, answered based on group compar-
isons, is not adequate. For instance, when a study reports
differences in performance of groups of monolinguals and
bilinguals, one cannot readily describe the aspects of bilin-
gualism driving these differences. Studies examining group-
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based differences face criticisms citing “a forest of confound-
ing variables” and the inadequacy of treating bilingualism as
a unitary construct. It has therefore been suggested that pat-
terns of language use might be what is important, rather than
mere membership in a bilingual or monolingual group. Stud-
ies with this temperament have examined various sources of
individual differences in language use, for instance, Age of
acquisition of the L2, Proficiency in L2, frequency of lan-
guage switching and immersion in various language con-
texts.(Zirnstein et al., 2019, Dash and Kar, 2020, Beatty-
Martinez et al., 2020, Pot et al., 2018)

Comparison across the two groups is also susceptible to
confounds, such as those of culture, since several studies fea-
ture immigrant bilinguals who are compared to culturally dif-
ferent monolinguals. Samuel et al., 2018 tested for the bilin-
gual advantage in young adults and tested whether Korean
culture could predict an advantage in the Simon task. In addi-
tion to the comparison of groups of bilinguals and monolin-
guals, they also compared performance in groups of Korean
participants, British participants and a mixed cultural group.
They found that Korean participants outperformed the British
on global RT, global accuracy, and showed smaller Simon ac-
curacy and RT effects. The study did not find any effect of
bilingualism on performance on the Simon task, and when
there was an effect, it was a bilingual disadvantage. These
results mean that previous findings supporting a bilingual ad-
vantage with a greater proportion of East-Asian participants
as bilinguals would need to be re-examined.

Measurement Problem in EF
Another set of shortcomings originate from the measurement
of inhibition. Tasks commonly used to measure inhibition
employ the calculation of difference scores. Difference scores
are calculated as differences in reaction times for conditions
where a conflict is present versus when it is absent. How-
ever, difference scores in tasks purported to measure the same
inhibition construct do not significantly correlate (Kousaie
and Phillips, 2012) or show only weak correlations. For
instance,Paap and Greenberg, 2013 reported a correlation r
= 0.01 between Simon and Flanker effects. Given mixed
findings, and the lack of convergent and concurrent validity
across tasks, it is important that when the ’bilingualism ad-
vantage in EF’ hypothesis is examined, multiple measures of
inhibition are used. Paap and Greenberg, 2013 recommend
using atleast two measures. If interference scores in two tasks
correlate, we can say that the two have a common mechanism
for conflict resolution. (Paap, Anders-Jefferson, et al., 2020)

The Bayesian Way
Various researchers have called for the treatment of bilingual-
ism as a set of continuous variables indexing the knowledge
and use of multiple languages, and to incorporate the use of
multiple measures of inhibition to provide a comprehensive
view of the relationship between bilingualism and inhibition
(Backer and Bortfeld, 2021). Studies responding to such
calls have aimed at predicting inhibition performance from

variables capturing bilinguals’ language use and knowledge.
This is done by building regression models with bilingualism-
related characteristics as predictors of inhibition performance
(operationalised as the difference in reaction times for incon-
gruent and congruent trials) (Pot et al., 2018).

Since bilingualism involves many factors, a model contain-
ing all predictors is prone to overfit the data and consequently
produce unreliable estimates of the regression coefficients.
This limitation is typically resolved by reducing the set of pre-
dictors to a smaller subset of relevant factors. For instance,
Pot et al., 2018 employed a partial least squares regression to
find an “optimum subset” of predictor variables. Such an ap-
proach, however, ignores the uncertainty associated with the
manner in which one arrives at the subset of relevant vari-
ables. This two-step process, where the first step involves re-
ducing the number of predictor variables, and the second step
consists in building a regression model with these selected
predictors, can lead to misleading or biased inferences and
overconfident parameter estimates. This is because a regres-
sion model is interpreted without evaluating the appropriate-
ness of model selection techniques. (Bergh et al., 2021) With
these caveats in mind, the current study examines the rela-
tionship between bilingualism and inhibition where we treat
bilingualism as a set of continuous variables corresponding to
language usage patterns and use Bayesian multi-model infer-
ence .

Bayesian Multi-model Inference Bayesian multi-model
analyses allow us to carry out model selection and regression
simultaneously. Here, we can calculate a ”weight” for each
model that captures how well the data supports a model. We
simultaneously obtain predictions for each individual model.
Then, predictions from all models are averaged by using
model posterior probabilities as weights.By doing this, we
can inspect the entire model space and the uncertainty present
in each model. Variable selection and prediction occur to-
gether and allow us to overcome the limitations of a two-step
process where the first step is illusorily treated as given a pri-
ori. (Bergh et al., 2021)

This process also overcomes the limitations of using R2 as
a yardstick for model comparison. Using the coefficient of
determination to assess model fit is unsuitable for comparing
models with different number of predictors. R2 favours more
complex models since R2 can only increase as more predic-
tors are added. Furthermore, complex models may overfit the
data and treat noise as systematic relationships. In compari-
son, the Bayes Factor inherently penalizes complexity and is
also a continuous measure of evidence.

Methods and Materials
Participants
Participants were selected if they met the following criteria:
1. they were English-Hindi bilinguals who were native-users
of Hindi. 2. They were in the age group 16-35 years. 3.
they have normal or corrected to normal vision.- Participants
were recruited based on responses to calls for participation by
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the institute via emails and posters. 66 Hindi-English bilin-
guals (20 female and 46 male, mean age=22.7) completed
this experiment in two phases. One session included com-
pletion of the Language History Questionnaire 3.0 (Li et al.,
2020) and the Bilingual Switching Questionnaire (Rodriguez-
Fornells et al., 2012). This session had a duration of 30-45
minutes. The second session involved completion of four in-
hibition tasks. Participants completed the experiment online.
Questionnaires were filled out online via google forms and
the lhq-blclab website. Tasks were designed using JS-psych
and were hosted on the institute server. Each block of the task
took approximately 8-10 minutes. Participants were given a
break of up to 10 minutes between tasks and within each task,
they could take a break of 5 minutes between blocks. The
protocol for this study was approved by the institute’s IRB.

Materials
Measures of Bilingualism

• Language History Questionnaire 3.0: The LHQ 3.0 (Li et
al., 2020) consists of 27 questions enquiring about demo-
graphic details and language use. The LHQ yields aggre-
gate scores corresponding to proficiency in each language,
dominance of each language (dominance ratios between
languages), immersion in each language context and a mul-
tilingual diversity score (MLDS). The following aggregate
scores were considered as independent variables: Profi-
ciency L1, Proficiency L2, Immersion L1, Immersion L2,
Dominance Ratio, and MLDS.

• Bilingual Language Switching Questionnaire (Rodriguez-
Fornells et al., 2012): The BSWQ enquires about language
switching frequency and includes 12 questions to tap four
factors: (1) Switches into L1 (2) Switches into L2 (3) Con-
textual Switches (4) Unintended Switches. All responses
were given on a 5-point Likert scale from “completely dis-
agree” to “completely agree”. A higher score indicates a
higher switching frequency. An index of total switching
frequency was calculated by summing reported switches
into L1 and switches into L2. This index, along with fre-
quencies of contextual and unintended switches were con-
sidered as independent variables.

Inhibition Tasks The experiment included four tasks that
measure “inhibition” ability i.e., the ability to suppress task
irrelevant information. The tasks differed on two domains- on
the type of conflict involved (stimulus-stimulus vs. stimulus-
response) and the nature of the stimulus used (verbal(words)
vs. non-verbal(arrows)). In each task, a fixation (+) sign
appeared for 500ms, followed by the stimulus (an arrow or
word). The trial ended when the response was made. Partic-
ipants were prompted to respond faster if response time ex-
ceeded 2 seconds. Each task consisted of two blocks. Within
each block, 160 trials were divided into 120 congruent and
40 incongruent trials. Both blocks were preceded with 10
practice trials where feedback was provided. To prevent any

ordering effects, the sequence of the four tasks was counter-
balanced using a Latin square. The tasks were structured after
Paap et al., 2019.

• Simon (Nonverbal): In the Simon task, arrows pointing
up or down are presented on the screen. They appear ei-
ther to the left or to the right of the fixation point. Sub-
jects must ignore the location of the arrows, and instead
respond (by pressing keys located on left and right of the
keyboard) based on their orientation. Stimulus response
conflict is seen in the Simon task as there is no overlap
between the task relevant stimulus (direction in which the
arrow is pointing) and task irrelevant stimulus (location of
arrow on screen), since the arrows differ on a vertical plane,
and the location differs on a horizontal plane. Participants
respond to Arrow pointing UP by pressing the Z key and to
Arrow pointing DOWN by pressing the M key.

• Simon (Verbal): In the verbal version of the Simon task, the
arrows pointing up and down were replaced by the words
“UP” and “DOWN” which appear on either side of the fix-
ation. Participants respond to UP by pressing the Z key and
to DOWN by pressing the M key.

• Vertical Stroop (Nonverbal): In the vertical Stroop task,
stimulus-stimulus conflict is created by displacing the ar-
rows presented on the vertical plane. Here, conflict is cre-
ated between representations of location of arrow (above
or below fixation) and type of arrow (pointing above or be-
low). Participants respond to Arrow pointing UP by press-
ing the left arrow key and to Arrow pointing DOWN by
pressing the right arrow key.

• Vertical Stroop (Verbal): In the verbal vertical Stroop task,
the words “UP” or “DOWN” appear and are also displaced
vertically. Participants respond to UP by pressing the right
arrow key and to DOWN by pressing the left arrow key.

Data Preparation
For the four inhibition tasks, trials with RT greater than 3
standard deviations were removed before the calculation of
mean reaction time for congruent and incongruent trials. For
each participant and each task, Interference Effect scores
were calculated as the difference between the mean RT on
incongruent and congruent trials. The distribution of scores
for the four tasks is presented in Figure 2.

Data Analyses
Based on our research questions and goals, we employed the
following analyses: Multiple linear regression models were
built for each task including bilingualism variables as predic-
tors afnd interference scores as the dependent variable. Since
the examination of the bilingual advantage warrants examina-
tion of the evidence for the null and the alternative, we under-
took Bayesian multi-model analyses. Bayesian analysis can
allow interpretations about the null, which null-hypothesis-
testing regression does not allow. Four Bayesian multi-model
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analyses were done. Bayesian regression was conducted us-
ing JASP. (JASP Team, 2022)

Estimation of regression coefficients Given a model M (a
regression model with a subset of variables), regression co-
efficients are estimated. We start with prior beliefs about the
values of regression coefficients represented by a probability
distribution. For this study, we used the Jeffreys-Zellner-Siow
(JZS) prior for the parameter β. This distribution is then up-
dated using the Bayes theorem after observing data. The up-
dated distribution rewards β values which predict data better
by increasing the plausibility for those values. β values which
predict data worse than average are penalized- their plausibil-
ity decreases.

Model Comparison The relative plausibility of each model
is updated by using the data. Again, we start with some prior
beliefs about the plausibility of each model. We employ the
default model prior, which is a beta binomial prior with α = 1
and β = 1. This prior ensures that models with equal num-
ber of predictors are equally likely. (Bergh et al., 2021) In
our inferences, we consider what evidence exists for a spe-
cific model, which variables are important to predict inhibi-
tion performance and examine the regression coefficients for
the predictors.

Table 1: Descriptive Statistics

Variable Mean S.D. Min. Max.
Proficiency L1 0.825 0.107 0.57 1.00
Proficiency L2 0.805 0.127 0.50 1.00
Immersion L1 0.803 0.101 0.49 0.94
Immersion L2 0.773 0.112 0.36 0.95
Dominance Ratio 1.031 0.292 0.34 2.51
MLDS 1.160 0.286 0.86 1.98
Unintended Switches 10.106 1.647 6.00 15.0
Contextual Switches 8.212 2.533 3.00 15.0
All Switches 17.182 3.369 8.00 25.0

Results

The descriptives for the bilingualism-related predictors em-
ployed in both frequentist and Bayesian regression are pre-
sented in Table 1. The average participant is a balanced bilin-
gual with approximately equal levels of proficiency and im-
mersion in both language contexts. We built four multiple
regression models, one for each task. All four multiple linear
regression models were non-significant (see Table 2).

Bayesian multiple regression To inform the current de-
bate, we can compare the evidence supporting the null model
(bilingualism variables do not predict performance), and the
evidence supporting alternate models (all subsets with various
combinations of the predictors) for each task. For the Simon
tasks, the best model (model with the highest Bayes Factor for
model odds) was the null model. Bayes Factor for model odds

(BFm) captures the change from the prior to posterior plausi-
bility of models. For the non-verbal version of the Simon
task, BFm equalled to 13.113 and for the verbal version, BFm
equalled to 10.985. BF10 shows the relative predictive perfor-
mance of the alternate model Mi and the null model M0 for
the obtained data. A BF10 value of 10 would indicate that the
data are ten times more likely under Mi than M0. For the non-
verbal Simon task, BF10 for the alternate model containing all
predictors was 0.008. Taking the reciprocal (1/0.008 = 125),
we see that the observed data are 125 times more likely un-
der the null. For the verbal Simon task, BF10 is 0.01, mean-
ing that for this task, the data is 100 times more likely if the
null were true rather than the alternate. Of course, it is pos-
sible that not all bilingualism variables are good predictors.
The performance of the best 10 models which are made from
subsets of all bilingualism predictors for the Simon tasks can
be found in Table 4 and Table 5. All alternate models for
the two tasks have BF10 values less than 3, comprising only
anecdotal evidence. Similar findings are seen for the verbal
vertical Stroop task, where the best model was the null model
with BFm = 11.824. Again, comparing the alternate model(
which includes all predictors) and the null model, we see
BF10 = 0.01. In contrast to the findings in these three tasks,
for the non-verbal vertical Stroop task, the best model was
the model containing only Multilingual Diversity Scores as a
predictor (BFm = 15.629). The data are 4 times more likely
under this model than under the null (BF10) = 4.134). This
finding cannot be readily interpreted in favour of a ”Bilingual-
ism Effect”, especially since these effects are not mimicked
in the minimally different version of the same task. Intertask
correlations are reported in Table 3.The intertask correlations
demonstrate the lack of convergent validity of the Simon and
Stroop tasks, prevalent in literature. For the minimally differ-
ent versions of the tasks with the same kind of conflict, we
see that there is only a weak correlation (r = 0.214) for the
Simon and no significant correlation among the two Stroop
tasks. We can also assess the explanatory ability of predic-
tors by looking at the performance of models which include a
specific predictor and models which do not include it. We can
compare the prior probability (by summing prior probabilities
of all models which include the variable) and the posterior
probability (sum of probabilities of models which contain the
variable after observing the data). The Bayes Factor for inclu-
sion BFinclusion captures the change from the prior to posterior
probability that a factor will be included in a model. We see
that for all tasks, the probability of inclusion decreases for all
factors after observing the data (except for multilingual diver-
sity scores in the non-verbal Stroop analysis). The inclusion
probabilities are presented in Figure 1.
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Figure 1: Updated Inclusion Probabilities. Prior inclusion probability = 0.5, represented by the yellow line.

Table 2: Linear Regression Models

Models R R2 Adj. R2 p
Simon (NV) 0.303 0.092 -0.054 0.769
Simon (V) 0.319 0.102 -0.043 0.701
Vertical Stroop (NV) 0.410 0.168 0.034 0.281
Vertical Stroop (V) 0.319 0.102 -0.043 0.702

Table 3: Pearson’s Correlations for the four Inhibition Tasks

Variable NVSMN VSMN NVVS VVS
NVSMN –
VSMN 0.214∗ –
NVVS 0.254∗ 0.408∗∗ –
VVS −0.026 0.368∗∗ 0.143 –

* p < 0.05, ** p < 0.001
NVSMN:Nonverbal Simon, VSMN: Verbal Simon

NVVS: Nonverbal Vertical Stroop, VVS: Verbal Vertical Stroop

Discussion
In the current study, where we sought to evaluate the predic-
tive efficacy of continuous measures of bilingualism for in-

hibition performance, we find that linear Regression models
built for the four inhibition tasks failed to reach significance.
At this juncture, an inference would be limited to say that
we failed to find evidence that bilingualism affects inhibition.
“If the null is true, the best outcome of a significance test is
a statement about a lack of evidence for an effect” (Rouder
et al., 2012). The debated question can be answered better
by evaluating the evidence that exists for the null, which is
made possible under the Bayesian framework. As described
in the previous section, for three out of four tasks, the null
model was the model which was best supported by the data.
The dominant null findings are in line with a sizeable chunk
of past null findings, such as that in Paap et al., 2019, who
also report no significant relationships between bilingualism
related variables (such as L2 Proficiency, Age of Acquisi-
tion, Language Switching Frequency) and inhibition. The
claim that effects of bilingualism on inhibition would appear
when we look at patterns of language knowledge and use (in-
stead of group comparisons) , does not hold. We see that for
the non-verbal vertical Stroop task, a ”positive” finding ap-
pears. When examining the relationship between continuous
bilingualism variables and inhibition, one should not make
strong inferences that completely discard the null results ob-
served for group comparisons. While the Multilingual Diver-
sity score model has the greatest evidence for this task, it is
not clear why. We cannot appeal to any theories which can
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Figure 2: Distribution of Interference Effects for the four Inhibition tasks

describe or explain the golden conditions which existed for
this task and made an effect of MLDS appear. We also can-
not specify the necessary or sufficient conditions that would
reliably reproduce this effect, since the task design was nor-
mative (structured after Paap et al., 2019) and no effects were
seen on the verbal version of the same task. It is important
to note that these findings occur in a broader context of null
findings. Hence, the mixed results observed should not be in-
terpreted in favor of ”task-specificity of the bilingual advan-
tage” but rather highlight the need to use multiple measures.
When multiple measures of inhibition are used, null results
dominate (Paap et al., 2016). Warned against ”Type 1 in-
competence” (lapses that cause disregard for null findings and
confirmation bias driven false positives), in conjunction with
the collected evidence, we are inclined to refute any claims of
any facilitatory effects of bilingualism on inhibition.

Limitations
The conclusions made based on these results are marked by
some limitations. One, measures related to bilingualism were
based on self-reports only. In addition,the tasks we used
purport to measure only one aspect of control - inhibition.
More importantly, these tasks rely on difference-based scores
and have questionable validity (Draheim et al., 2021; Paap,
Anders-Jefferson, et al., 2020). These were used to allow
comparisons to previous studies which employed them. Our
conclusion that bilingualism has no facilitatory effects is also
limited to the young adult population.
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Appendix A

Models P(M) P(M∥data) BFM BF10 R2

Null model 0.100 0.593 13.113 1.000 0.000
DR 0.011 0.029 2.701 0.447 0.021
us 0.011 0.027 2.451 0.407 0.017
l2imm 0.011 0.024 2.227 0.370 0.014
mlds 0.011 0.023 2.118 0.353 0.012
l1prof 0.011 0.019 1.696 0.284 0.004
cs 0.011 0.018 1.589 0.266 0.002
l1imm 0.011 0.018 1.588 0.266 0.002
l2prof 0.011 0.017 1.528 0.256 0.001
alls 0.011 0.017 1.511 0.253 0.000
l1prof + l2prof + l1imm + l2imm + DR + mlds + us + cs + alls 0.100 0.005 0.043 0.008 0.092
l2imm + DR 0.003 0.004 1.450 0.244 0.037
DR + us 0.003 0.004 1.434 0.242 0.037
l1imm + l2imm 0.003 0.004 1.291 0.218 0.033
l2imm + us 0.003 0.003 1.228 0.207 0.031

Table 4: Best 10 models for the nonverbal Simon task. l1prof: L1 Proficiency, l2prof: L2 Proficiency, l1imm : L1 Immersion,
l2imm : L2 Immersion, DR: Dominance Ratio, us: Unintended Switches, cs: Contextual Switches, alls: All Switches, mlds:
Multilingual Diversity Scores.

Models P(M) P(M∥data) BFM BF10 R2

Null model 0.100 0.550 10.985 1.000 0.000
l2prof 0.011 0.047 4.409 0.773 0.040
DR 0.011 0.024 2.218 0.398 0.017
cs 0.011 0.023 2.078 0.374 0.014
mlds 0.011 0.021 1.916 0.345 0.011
l1prof 0.011 0.019 1.679 0.303 0.007
us 0.011 0.018 1.614 0.292 0.005
l1imm 0.011 0.017 1.512 0.274 0.003
alls 0.011 0.016 1.472 0.266 0.002
l2imm 0.011 0.016 1.405 0.254 0.000
l2prof + mlds 0.003 0.006 2.344 0.425 0.057
l1prof + l2prof 0.003 0.006 2.299 0.417 0.056
l1prof + l2prof + l1imm + l2imm + DR + mlds + us + cs + alls 0.100 0.005 0.050 0.010 0.102
l2prof + us 0.003 0.005 1.773 0.322 0.047
l2prof + cs 0.003 0.005 1.691 0.307 0.045

Table 5: Best 10 models for the verbal Simon task. l1prof: L1 Proficiency, l2prof: L2 Proficiency, l1imm : L1 Immersion,
l2imm : L2 Immersion, DR: Dominance Ratio, us: Unintended Switches, cs: Contextual Switches, alls: All Switches, mlds:
Multilingual Diversity Scores
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