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Three important issues bear on understanding the connection between bilin-
gualism and executive function. The first is the absence of a fine-grained task
analysis for executive functions and other cognitive processes. The second is the
absence of a theory of the cognitive mechanisms underlying the deployment of
two or more languages and thus the absence of a solid basis on which to make
predictions about what domain-general performances, if any, bilinguals should
excel in. The third is the relation between neural and behavioral consequences of
bilingualism. These three issues must be taken in account in trying to under-
stand the variability among findings showing benefits of bilingualism for execu-
tive function.
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The study of executive functions can be, and primarily has been, developed in-
dependent of its implications for research in bilingualism; similarly, the study of
bilingualism is of rich interest independent of its implications for executive func-
tion. But by investigating the two fields together, we can learn more both about the
types of activities that improve executive function and about the specific mecha-
nisms underlying speaking two or more languages. This discussion focuses on try-
ing to understand the variability of effects of bilinguals on executive functions
(Valian, 2015a, 2015b).

Variability in the reports of superior bilingual performance on tasks tap-
ping higher-level cognitive functioning is the rule rather than the exception in all
populations that have been studied so far - children, young adults, older adults.
Two logical possibilities concerning whether bilingual superiority is “real” are dis-
cussed by Valian (2015a, 2015b).

1. One possibility is that there is no cognitive benefit of bilingualism (see, e.g.,
Paap, Johnson, & Sawi, 2015). Experiments that have reported a benefit should
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be understood as artefactual, the result of other factors. For example, bilingual
groups might have other confounding positive characteristics in a particular
sample (such as high socioeconomic status, e.g., Morton & Harper, 2007, or
immigrant status, e.g., Chertkow, Whitehead, Phillips, Wolfson, Atherton, &
Bergman, 2010). Or, bilingualism might be associated with some other active
property that is difficult to separate from bilingualism (such as biculturalism).
Or, bilingualism might itself be the product of superior cognitive functioning
(see, e.g., Li and Grant, 2015, for the suggestion that both directions of effects
be examined). Or the results might be an artifact of small sample size (Paap,
et al, 2015) or of selective reporting of positive effects (de Bruin, Treccani, &
Della Sala, 2015).

2. 'The second possibility is that there is a benefit of bilingualism for executive
function, but that the benefit competes with other benefits. Bilingualism is
but one of many different cognitively challenging activities that might con-
tribute to superior executive function (as noted, e.g., by Craik, Bialystok, &
Freedman, 2010). Depending on the composition of each group in any given
experiment, the other benefits may be more plentiful in the monolingual than
bilingual group (or sufficiently plentiful in both groups), so that benefits of bi-
lingualism are invisible. This is the possibility that I favor: I suggest that there
is a benefit, but it competes with other known benefits.

Three considerations lead me to favor the second possibility. First, executive func-
tions are multiple (Miyake & Friedman, 2012). Depending on the tasks we use to
measure executive functions, one or another component may be primary. We do
not have a clear enough theory yet to isolate what components of executive func-
tion should be most affected by bilingualism. As Friedman (this volume) and oth-
ers have noted, tasks are impure: tasks that tap executive function also inevitably
tap other cognitive components that are not part of executive function, such as
visual perception. Without an executive function theory, a task theory, a bilingual-
ism theory, and a theory of how all three interact predictions will be very difficult.

Second, we already know that a range of experiences is associated - inconsis-
tently — with superior executive function, delay of dementia, or both. In addition
to language status (mono- or bilingual), factors include socioeconomic status; im-
migrant status; extent of exercise; presence of musical training; experience with
action video games; education level; time spent in leisure activities; and, possi-
bly, personality variables (Valian, 2015a). No effects, regardless of domain, uni-
formly improve executive function. There are, no doubt, still other factors yet to
be systematically investigated. Since managing two or more languages is a cog-
nitive challenge, it would be very surprising if bilingualism were not among the
challenging factors that contribute to superior executive function. Despite some
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experimental reports of null effects of bilingualism in which no detectable benefits
of accompanying musical experience, video game experience, or exercise are evi-
dent (von Bastian, Souza, & Gade, 2016), this is an understudied area.

Third, in all cases, whether looking at language status or other variables, the
inconsistent effects are generally — not always, but generally - positive when they
do occur. No variable seems to trump any other variable. Once an individual has
a number of challenging experiences it will be difficult to find a benefit of any one
of them individually. In addition, we do not know how benefits combine. It is clear
that benefits are not necessarily additive. They may be incrementally additive to
a certain point and then flat. They may be insufficient unless there are a certain
number operating in combination. We simply have too little information about
the characteristics that improve executive functioning to know what to predict.

To make further progress on the role of bilingualism in cognitive processes,
we need to address three issues comprehensively and systematically.

Issue 1. A detailed task analysis is necessary in order to interpret reports of dif-
ference — or lack of difference — between mono-and bilinguals on tasks that involve
executive functions.

Executive functions coordinate, regulate, and integrate lower-level cognitive
processes. Working memory and inhibition of prepotent responses are two exam-
ples of executive functions, and visual perception is an example of a “lower-level”
cognitive process. (See Friedman, this volume, for a detailed discussion of execu-
tive functions.) Although different executive functions can be conceptually sepa-
rated from each other, more than one is generally active. Further, it is difficult to
find a task that measures only a single executive function, and it is impossible for a
task to measure only executive functions, because more basic cognitive processes
are required in every task (Miyake & Friedman, 2012; Valian, 2015a). Every task is
“impure”, meaning that it tests different aspects of executive function to different
degrees, and also involves cognitive processes outside of executive function, such
as visual perception.

One result of task impurity is that tasks that superficially look as if they should
correlate may not. Consider, for example, the Simon task and the flanker task. In
the Simon task a participant sees red or blue rectangles (or other forms) on the left
or right of a computer screen. The task is to use a key on the right of a keyboard for
one color, regardless of its left-right position on the screen, and a key on the left of
a keyboard for the other color, again regardless of its position. For participants, it
is natural to press a key on the side corresponding to the side of the visual display.
The participant must thus inhibit the tendency to respond isomorphically on the
basis of position and instead respond only on the basis of color. Congruent trials
are trials where the color, say, red, and the side of the keyboard one presses, say,
right, coincide. Incongruent trials occur when the red rectangle is on the left side



568 Virginia Valian

of the screen but the keypress must be made on the right side of the keyboard.
Since two different colors are involved, participants also have to switch from one
side of the keyboard to the other. The Simon “effect” is the difference in reaction
time between incongruent and congruent trials.

The superficially similar flanker task involves indicating the direction of an
arrow. The arrow may be flanked by other arrows pointing in the same direction
as the focal arrow or the other direction. Participants press a key corresponding to
the direction of the arrow - a right hand key for an arrow pointing right and a left
hand key for an arrow pointing left. Congruent trials occur when both the target
arrow and its flankers appear in the same direction, incongruent trials occur when
the target arrow points in one direction and the flankers point in the opposite di-
rection. The flanker “effect” is the difference in reaction time between incongruent
and congruent trials.

Thus, both tasks involve directionality, and both require the participant some-
times to use a finger on one side of the keyboard for one response and a different
finger on the other side of the keyboard for another response. Both tasks have
congruent and incongruent trials. But the tasks also differ. One involves non-di-
rectional rectangles and the other involves directional arrows.

More importantly, the two tasks have different sources of incongruency. In the
flanker, incongruency is due to a conflict between the direction of the target arrow
in the focus of attention and the direction of the arrows in the periphery of atten-
tion (Guiney & Machado, 2013; Valian 2015a). The flanker requires one to ignore
the arrows surrounding the target. In the Simon task, incongruency is due to a
lack of alignment between the spatial position of the stimulus and the spatial posi-
tion of the key to be pressed. At any given time there is a single stimulus and it is
always in the participant’s focal attention, whether it is congruent or incongruent.
The Simon requires inhibition of a prepotent response whenever the stimulus is
on the other side of the screen from the keyboard response, while the flanker does
not (Poarch & Van Hell, 2012).

Such seemingly minor task differences are sufficient to result in a lack of cor-
relation between the Simon effect and the flanker effect. Average overall reaction
time, independent of congruency condition, correlates well: people who are fast
overall on the Simon task are fast overall on the flanker task, because fast people
are fast. But the cost of incongruency does not correlate. Individuals who show
a low cost of incongruency on the Simon do not show a similarly low cost on
the flanker (Paap & Greenberg, 2013; Humphrey & Valian, 2012; Poarch & Van
Hell, personal communication, 30 Dec 2012). In an even more surprising example,
the verbal and numerical versions of the Stroop test do not correlate (Dufiabeitia,
Hernéandez, Antén, Macizo, Estévez, Fuentes & Carreiras, 2014). Since the tasks
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are conceptually extremely similar, it seems likely that cognitive processes outside
of executive function are responsible for the differences in responding.

Absent a detailed task analysis, there is a hole of uncertainty accompanying
reports of difference - or lack of difference — between any two groups on tests of
executive function. Reported differences may be due to the aspects of a task that
measure executive function or they may be due to aspects that measure other cog-
nitive processes or they may be due to an interaction. The lack of consistency from
one experiment to the next in what tasks are used and what data are reported on
makes it especially difficult to know what the underlying benefits might be.

Issue 2. We need a better basis for predicting the cognitive consequences of bilin-
gualism.

In the same way that we do not have a detailed understanding of the tasks used
to measure executive functions, we do not have a detailed understanding of the
cognitive processes that bilinguals use in speaking and listening. The consequence
of our lack of understanding is difficulty in predicting on what tasks bilinguals
should show superior performance. And although I speak here of “bilinguals”,
different types of bilinguals may deploy different mechanisms in speaking and
listening.

Life-long balanced bilinguals - exactly the group that has been suggested as
most likely to outperform monolinguals on executive function tasks (Luk, De Sa,
& Bialystok, 2011) - are very highly practiced. If such bilinguals’ skill in switching
from language to language is automatic, the cognitive processes involved may have
become so modularized and encapsulated that there are no domain general con-
sequences. Predictions that suggest that bilinguals will be better at general task-
switching or inhibition than monolinguals are based on the fact that at least some
balanced bilinguals switch frequently between their languages and on evidence
that the vocabulary and grammar of both of a bilingual’s languages are always ac-
tive (Kroll, Bobb, Misra, & Guo, 2008), a finding reminiscent of results showing
that all of the meanings of an ambiguous word are briefly available to speakers
(e.g., Onifer & Swinney, 1981). But such findings do not bear directly on the issue
of whether executive control has been automatized.

The fact that interpreters, who switch ultra-frequently between languages,
show minimal superiority in executive function over other bilinguals (or, in
some experiments, monolinguals) suggests that automatic skill may not yield
domain-general benefits in executive function, with the possible exception of
working memory (e.g., Babcock & Vallesi, in press; Stavrakaki, Megari, Kosmidis,
Apostolidou, & Takou, 2012; Yudes, Macizo, & Bajo, 2011). Other reports sug-
gest very selective benefits of being a simultaneous translator (Morales, Padilla,
Gomez-Ariza, & Bajo, 2015).
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Thus, clear benefits for a range of executive functions may only be observable
when executive control is actively involved in multi-language processing — exactly
contrary to early suggestions. Bilingual babies — who cannot be said to be inhibit-
ing or updating or switching in the usual sense of those terms — nevertheless ap-
pear to show enhanced executive functions, as measured by a task that requires
learning a second rule after learning an initial rule (Kovacs & Mehler, 2009). This
is a suggestive finding, since babies are likely utilizing general regulatory functions
in dealing with two sound systems.

Absent a detailed analysis of the cognitive processes that bilinguals (and dif-
ferent types of bilinguals) use when processing language, and the ways that those
processes differ from the processes that monolinguals use, there is another hole
of uncertainty, this time about the conditions under which bilinguals should be
superior to monolinguals.

Issue 3. We do not understand the connection between behavior and the brain.

Juggling two or more languages has demonstrable neural consequences.
The question is to what extent those neural differences are relevant to behavior
and cognition (Li, Legault, & Litcofsky, 2014; Li & Grant, 2015; Valian, 2015a).
Cognitive processes and neural processes are not the same thing. The dissociation
between neural differences and behavioral differences holds both in the domain of
bilingualism and in the domain of cognitive sex differences. De Vries (2004) has
noted that the functional significance of most sex differences in the brain is not
known, writing, “We are heavily invested in the idea that sex differences in brain
structure cause [my emphasis] sex differences in behavior. We rarely consider the
possibility that sex differences in brain structure may also prevent [my emphasis]
sex differences in overt functions and behavior, by compensating for sex differ-
ences in physiological conditions, such as gonadal hormone levels that may gen-
erate undesirable sex differences if left unchecked” De Vries (2004) suggests that
differences in brain-behavior correlations exist because some behaviors need to be
carried out equally well by both sexes. Neural-hormonal differences that arise as
part of sexual dimorphism need to be counterbalanced by mechanisms that will
allow equally good performance by both sexes.

Although de Vries’s (2004) compensation hypothesis is directed to sex differ-
ences, it applies equally to any two groups. In the case of mono- and bilinguals,
both groups need to be able to carry out executive functions. One group may do
it with one set of neural pathways and another group may do it with a different
set. How each group’s behavior is mediated by different neural circuitry is of great
interest, but since two groups can accomplish the same task by different neural
means, the fact that the brains of bilinguals are different from the brains of mono-
linguals does not inform us about the cognitive processes underlying bilinguals’
behavior.
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More specifically, there are two problems that Poeppel (2012) has dubbed the
maps problem and the mapping problem. The maps problem between brain and
behavior is that spatial and temporal localizations in the brain provide correla-
tions with behavior but they do not provide explanations of behavior. In the case
of bilingualism, those correlations are inconsistent (Li, Legault, & Litcofsky, 2014;
Li & Grant, 2015; Treccani & Mulatti, 2015). Even if it will someday be possible to
perfectly localize function and identify processing streams, we still will not have
an explanation of the mechanism. We still will only have a correlation.

Poeppel says, .. systematic relations consistently occur between brain areas
and some functions that reappear across studies, but we have no explanation, no
sense of which properties of neuronal circuits that we understand account for the
execution of function” He goes on to say, “We [need to] decompose the cognitive
tasks under investigation into computational primitives that can be related to lo-
cal brain structure and function, in a sense instrumentalizing the computational
theory of mind.” The crucial point is that a cognitive explanation is not the same as
a neural explanation, especially if the behaviors at issue are identical. A cognitive
explanation will allow for the possibility that different neural circuits subserve the
same cognitive performance. A cognitive explanation will be independent of the
neural differences.

That gets us to the mapping problem (Poeppel, 2012). We lack linking hypoth-
eses to connect, in this case, bilingual language processing with neural process-
ing. The vocabulary of the two domains is different. The vocabulary of bilingual
language processing includes terms like “word retrieval” and “code-switching”;
the vocabulary of the brain includes terms like “increased firing” and “network
patterns”. Those are incommensurate and require a theory that will link them
(Poeppel, 2012).

Thus, although studies of the brain contribute to our understanding of bilin-
gualism, they can lead to an illusion of greater understanding than we in fact have.
We know that brains can operate differently to produce the same result, just as
calculators can use different internal logics to yield the same answers to arithmetic
problems. We are interested in something fundamental about mental arithmetic
that is independent of the particular logical system governing the operation of the
calculator. In bilingualism, we are correspondingly interested in something funda-
mental about cognition that is independent of the brain.

In sum, I propose that the inconsistencies in findings relating bilingualism to
domain general cognitive processes are due to the many-many connections among
the variables of interest. Executive functions are multiple, the task components are
multiple, types of bilingualism are multiple, the cognitive processes involved in be-
ing bilingual are multiple, brain differences are inconsistently and multiply associ-
ated with behavioral differences, and the set of cognitively challenging experiences
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that may improve executive functions is multiple. We still know relatively little
about executive function and the tasks that are used to measure its components
and we still lack enough understanding of bilingual processing and how it differs
among individuals and among different types of bilingualism.

The range of executive functions, the range of tasks measuring executive func-
tion, and the range of experiences that are associated with superior executive func-
tion raise an important question about mechanism. Is there a single mechanism or
several different mechanisms underlying superior executive function? If executive
function is manifold, if different tasks measure different aspects of it, and if differ-
ent experiences give rise to better or worse performance on those tasks, it seems
likely that there are several different underlying mechanisms. If that is correct,
future research should identify the different mechanisms rather than search for a
single mechanism.

Acknowledgments

I thank the participants of the two-day workshop on Bilingualism and Executive Function held
at the CUNY Graduate Center in May 2015, and especially the two contributors to the session
on which I was a discussant, Judith Kroll and Naomi Friedman. I learned a great deal from their
stimulating and intellectually rich contributions. A suggestion of Friedman’s - that bilinguals
might be too practiced to show benefits on novel tasks measuring executive function - was par-
ticularly provocative. I have expanded on it here - which is not to suggest that Friedman would
agree. I also appreciate the careful and helpful comments of two anonymous reviewers. This
research was supported in part by grants from the National Science Foundation (BCS-0236700,
BCS-1451631).
Correspondence concerning this article should be addressed to Virginia Valian.

References

Babcock, L. & Vallesi, A. (in press). Are simultaneous interpreters expert bilinguals, unique
bilinguals, or both? Bilingualism: Language and Cognition.

Chertkow, H., Whitehead, V., Phillips, N., Wolfson, C., Atherton, J., & Bergman, H. (2010).
Bilingualism (but not always bilingualism) delays the onset of Alzheimer disease: evidence
from a bilingual community. Alzheimer Disease & Associated Disorders, 24 (2), 118-125.
doi: 10.1097/WAD.obo13e3181ca1221

Craik, F. L, Bialystok, E. & Freedman, M. (2010). Delaying the onset of Alzheimer disease
Bilingualism as a form of cognitive reserve. Neurology, 75 (19), 1726-1729.
doi: 10.1212/WNL.obo13e3181fc2aic

de Bruin, A., Treccani, B., & Della Sala, S. (2015). Cognitive advantage in bilingualism: An ex-
ample of publication bias? Psychological Science, 26, 99-107. 10.1177/0956797614557866


http://dx.doi.org/10.1097/WAD.0b013e3181ca1221
http://dx.doi.org/10.1212/WNL.0b013e3181fc2a1c
http://dx.doi.org/10.1177/0956797614557866

Bilingualism and Executive Function

573

De Vries, G. J. (2004). Minireview: sex differences in adult and developing brains: compensa-
tion, compensation, compensation. Endocrinology, 145(3), 1063-1068.
doi: 10.1210/€n.2003-1504

Duiabeitia, J. A., Herndndez, J. A., Antdn, E., Macizo, P, Estévez, A., Fuentes, L. ]. & Carreiras,
M. (2014). The inhibitory advantage in bilingual children revisited: Myth or reality?
Experimental Psychology (formerly Zeitschrift fiir Experimentelle Psychologie), 61 (3), 234—
251. doi: 10.1027/1618-3169/a000243

Guiney, H. & Machado, L. (2013). Benefits of regular aerobic exercise for executive functioning
in healthy populations. Psychonomic Bulletin & Review, 20 (1), 73-86.
doi: 10.3758/513423-012-0345-4

Humphrey, A. & Valian, V. (2012). Multi-lingualism and cognitive control: Simon and Flanker
task performance in monolingual and multilingual young adults. Talk presented at the
Psychonomic Society, Minneapolis, November.
Kovacs, A. M., & Mehler, J. (2009). Cognitive gains in 7-month-old bilingual infants. Proceedings
of the National Academy of Sciences, 106(16), 6556-6560. doi: 10.1073/pNnas.0811323106
Kroll, J. E, Bobb, S. C., Misra, M., & Guo, T. (2008). Language selection in bilingual speech:
Evidence for inhibitory processes. Acta Psychologica, 128(3), 416-430.
doi: 10.1016/j.actpsy.2008.02.001

Li, P, & Grant, A. (2015). Identifying the causal link: two approaches toward understanding the
relationship between bilingualism and cognitive control. Cortex, 73, 358-360.
doi: 10.1016/j.cortex.2015.07.013

Li, P, Legault, J. & Litcofsky, K. A. (2014). Neuroplasticity as a function of second language
learning: Anatomical changes in the human brain. Cortex, 58, 301-324.
doi: 10.1016/j.cortex.2014.05.001

Luk, G., De Sa, E., & Bialystok, E. (2011). Is there a relation between onset age of bilingual-
ism and enhancement of cognitive control?. Bilingualism: Language and Cognition, 14(04),
588-595. doi: 10.1017/51366728911000010

Miyake, A. & Friedman, N. P. (2012). The nature and organization of individual differences in
executive functions: Four general conclusions. Current Directions in Psychological Science,
21 (1), 8-14. doi: 10.1177/0963721411429458

Morales, J., Padilla, F, Gémez-Ariza, C. J., & Bajo, M. T. (2015). Simultaneous interpretation
selectively influences working memory and attentional networks. Acta Psychologica, 155,
82-91. doi: 10.1016/j.actpsy.2014.12.004

Morton, J. B. & Harper, S. N. (2007). What did Simon say? Revisiting the bilingual advantage.
Developmental Science, 10 (6), 719-726. doi: 10.1111/j.1467-7687.2007.00623.X

Onifer, W,, & Swinney, D. A. (1981). Accessing lexical ambiguities during sentence compre-
hension: Effects of frequency of meaning and contextual bias. Memory & Cognition, 9(3),
225-236. doi:10.3758/BF03196957

Paap, K. R. & Greenberg, Z. I. (2013). There is no coherent evidence for a bilingual advantage in
executive processing. Cognitive Psychology, 66 (2), 232-258.
doi: 10.1016/j.cogpsych.2012.12.002

Paap, K. R., Johnson, H. A., & Sawi, O. (2015). Bilingual advantages in executive functioning ei-
ther do not exist or are restricted to very specific and undetermined circumstances. Cortex,
69, 265-278. 10.1016/j.cortex.2015.04.014.

Poarch, G. J., & Van Hell, J. G. (2012). Cross-language activation in children’s speech pro-
duction: Evidence from second language learners, bilinguals, and trilinguals. Journal of
Experimental Child Psychology, 111(3), 419-438. doi: 10.1016/j.jecp.2011.09.008


http://dx.doi.org/10.1210/en.2003-1504
http://dx.doi.org/10.1027/1618-3169/a000243
http://dx.doi.org/10.3758/s13423-012-0345-4
http://dx.doi.org/10.1073/pnas.0811323106
http://dx.doi.org/10.1016/j.actpsy.2008.02.001
http://dx.doi.org/10.1016/j.cortex.2015.07.013
http://dx.doi.org/10.1016/j.cortex.2014.05.001
http://dx.doi.org/10.1017/S1366728911000010
http://dx.doi.org/10.1177/0963721411429458
http://dx.doi.org/10.1016/j.actpsy.2014.12.004
http://dx.doi.org/10.1111/j.1467-7687.2007.00623.x
http://dx.doi.org/10.3758/BF03196957
http://dx.doi.org/10.1016/j.cogpsych.2012.12.002
http://dx.doi.org/10.1016/j.cortex.2015.04.014
http://dx.doi.org/10.1016/j.jecp.2011.09.008

574 Virginia Valian

Poeppel, D. (2012). The maps problem and the mapping problem: two challenges for a cognitive
neuroscience of speech and language. Cognitive Neuropsychology, 29 (1-2), 34-55.
doi: 10.1080/02643294.2012.710600

Stavrakaki, S., Megari, K., Kosmidis, M. H., Apostolidou, M., & Takou, E. (2012). Working mem-
ory and verbal fluency in simultaneous interpreters. Journal of Clinical and Experimental
Neuropsychology, 34(6), 624-633. doi: 10.1080/13803395.2012.667068

Treccani, B., & Mulatti, C. (2015). No matter who, no matter how... and no matter whether the
white matter matters. Why theories of bilingual advantage in executive functioning are so
difficult to falsify. Cortex, 73, 349-351. doi: 10.1016/j.cortex.2015.07.015

Valian, V. (2015a). Bilingualism, language, and cognition. Bilingualism: Language and Cognition,
18(1), 3-24. doi: 10.1017/51366728914000522

Valian, V. (2015b). Bilingualism and cognition: A focus on mechanisms. Bilingualism: Language
and Cognition, 18(1), 47-50. doi: 10.1017/51366728914000698

von Bastian, C. C,, Souza, A. S., & Gade, M. (2016). No evidence for bilingual cognitive ad-
vantages: A test of four hypotheses. Journal of Experimental Psychology: General, 145(2),
246-258. 10.1037/Xge0000120

Yudes, C., Macizo, P. & Bajo, T. (2011). The influence of expertise in simultaneous interpreting
on non-verbal executive processes. Frontiers in Psychology, 2, Article 309, 9 pages.

Author’s address

Virginia Valian

Dept of Psychology
Hunter College

695 Park Ave

New York, NY 10023
UNITED STATES

virginia.valian@hunter.cuny.edu

Publication history

Date received: 30 September 2015
Date accepted: 2 June 2016
Published online: 24 June 2016


http://dx.doi.org/10.1080/02643294.2012.710600
http://dx.doi.org/10.1080/13803395.2012.667068
http://dx.doi.org/10.1016/j.cortex.2015.07.015
http://dx.doi.org/10.1017/S1366728914000522
http://dx.doi.org/10.1017/S1366728914000698
http://dx.doi.org/10.1037/xge0000120
mailto:virginia.valian@hunter.cuny.edu

Copyright of Linguistic Approaches to Bilingualism is the property of John Benjamins
Publishing Co. and its content may not be copied or emailed to multiple sites or posted to a
listserv without the copyright holder's express written permission. However, users may print,
download, or email articles for individua use.



