
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/260480974

The role of componential analysis, categorical hypothesising, replicability and

confirmation bias in testing for bilingual advantages in executive functioning

Article  in  Journal of Cognitive Psychology · March 2014

DOI: 10.1080/20445911.2014.891597

CITATIONS

76
READS

809

1 author:

Some of the authors of this publication are also working on these related projects:

Bilingualism and Executive Control View project

Kenneth R. Paap

San Francisco State University

86 PUBLICATIONS   4,075 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Kenneth R. Paap on 17 July 2014.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/260480974_The_role_of_componential_analysis_categorical_hypothesising_replicability_and_confirmation_bias_in_testing_for_bilingual_advantages_in_executive_functioning?enrichId=rgreq-b7b3d316a1c60605b1f2cdf9bd2e99fd-XXX&enrichSource=Y292ZXJQYWdlOzI2MDQ4MDk3NDtBUzoxMTk5NDYwNzU5NzE1ODRAMTQwNTYwODc4MTI0Mw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/260480974_The_role_of_componential_analysis_categorical_hypothesising_replicability_and_confirmation_bias_in_testing_for_bilingual_advantages_in_executive_functioning?enrichId=rgreq-b7b3d316a1c60605b1f2cdf9bd2e99fd-XXX&enrichSource=Y292ZXJQYWdlOzI2MDQ4MDk3NDtBUzoxMTk5NDYwNzU5NzE1ODRAMTQwNTYwODc4MTI0Mw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Bilingualism-and-Executive-Control?enrichId=rgreq-b7b3d316a1c60605b1f2cdf9bd2e99fd-XXX&enrichSource=Y292ZXJQYWdlOzI2MDQ4MDk3NDtBUzoxMTk5NDYwNzU5NzE1ODRAMTQwNTYwODc4MTI0Mw%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-b7b3d316a1c60605b1f2cdf9bd2e99fd-XXX&enrichSource=Y292ZXJQYWdlOzI2MDQ4MDk3NDtBUzoxMTk5NDYwNzU5NzE1ODRAMTQwNTYwODc4MTI0Mw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kenneth_Paap?enrichId=rgreq-b7b3d316a1c60605b1f2cdf9bd2e99fd-XXX&enrichSource=Y292ZXJQYWdlOzI2MDQ4MDk3NDtBUzoxMTk5NDYwNzU5NzE1ODRAMTQwNTYwODc4MTI0Mw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kenneth_Paap?enrichId=rgreq-b7b3d316a1c60605b1f2cdf9bd2e99fd-XXX&enrichSource=Y292ZXJQYWdlOzI2MDQ4MDk3NDtBUzoxMTk5NDYwNzU5NzE1ODRAMTQwNTYwODc4MTI0Mw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/San_Francisco_State_University?enrichId=rgreq-b7b3d316a1c60605b1f2cdf9bd2e99fd-XXX&enrichSource=Y292ZXJQYWdlOzI2MDQ4MDk3NDtBUzoxMTk5NDYwNzU5NzE1ODRAMTQwNTYwODc4MTI0Mw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kenneth_Paap?enrichId=rgreq-b7b3d316a1c60605b1f2cdf9bd2e99fd-XXX&enrichSource=Y292ZXJQYWdlOzI2MDQ4MDk3NDtBUzoxMTk5NDYwNzU5NzE1ODRAMTQwNTYwODc4MTI0Mw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kenneth_Paap?enrichId=rgreq-b7b3d316a1c60605b1f2cdf9bd2e99fd-XXX&enrichSource=Y292ZXJQYWdlOzI2MDQ4MDk3NDtBUzoxMTk5NDYwNzU5NzE1ODRAMTQwNTYwODc4MTI0Mw%3D%3D&el=1_x_10&_esc=publicationCoverPdf


This article was downloaded by: [Kenneth Paap]
On: 03 March 2014, At: 17:54
Publisher: Routledge
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer
House, 37-41 Mortimer Street, London W1T 3JH, UK

Journal of Cognitive Psychology
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/pecp21

The role of componential analysis, categorical
hypothesising, replicability and confirmation bias
in testing for bilingual advantages in executive
functioning
Kenneth R. Paapa

a Department of Psychology, San Francisco State University, 1600 Holloway Avenue,
EP301, San Francisco, CA 94132, USA
Published online: 27 Feb 2014.

To cite this article: Kenneth R. Paap (2014): The role of componential analysis, categorical hypothesising,
replicability and confirmation bias in testing for bilingual advantages in executive functioning, Journal of Cognitive
Psychology, DOI: 10.1080/20445911.2014.891597

To link to this article:  http://dx.doi.org/10.1080/20445911.2014.891597

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”)
contained in the publications on our platform. However, Taylor & Francis, our agents, and our licensors
make no representations or warranties whatsoever as to the accuracy, completeness, or suitability
for any purpose of the Content. Any opinions and views expressed in this publication are the opinions
and views of the authors, and are not the views of or endorsed by Taylor & Francis. The accuracy of
the Content should not be relied upon and should be independently verified with primary sources of
information. Taylor and Francis shall not be liable for any losses, actions, claims, proceedings, demands,
costs, expenses, damages, and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or
systematic reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution
in any form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

http://www.tandfonline.com/loi/pecp21
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/20445911.2014.891597
http://dx.doi.org/10.1080/20445911.2014.891597
http://www.tandfonline.com/page/terms-and-conditions


The role of componential analysis, categorical
hypothesising, replicability and confirmation bias in

testing for bilingual advantages in executive functioning

Kenneth R. Paap

Department of Psychology, San Francisco State University, 1600 Holloway Avenue,
EP301, San Francisco, CA 94132, USA

Kroll andBialystok assert thatmanaging two languages leads to a reorganisation of theneural circuits involved
in language and cognitive processing and to bilingual advantages in executive functioning. This commentary
documents that bilingual advantages in inhibitory control, switching and monitoring are difficult to replicate.
Kroll and Bialystok argue that the use of componential analyses and categorical hypothesising are often
responsible for the null results and that these research practices have created a false controversy surrounding
the existence of bilingual advantages. An alternative perspective is presented suggesting that the appearance
of a steady stream of published reports has been exaggerated because of the frequent use of risky small n’s, a
confirmation bias to report positive findings and a reluctance to conduct and report exact replications.

Keywords: Bilingual advantage; Confirmation bias; Executive function; Replication; Switching.

In the lead article to a recent special issue on
bilingualism, Kroll and Bialystok (K&B; 2013)
make these points about the relationship between
bilingualism and cognition: (1) During compre-
hension and production, bilinguals automatically
activate both languages and this requires a mech-
anism to select appropriately between the com-
peting systems so that language processing can
proceed fluently in the target language without
interference from the other language, (2) That
mechanism is most likely found in the executive
control system that is largely based on a network
of component processes in the frontal cortex, (3)
In the course of recruiting domain-general brain
mechanisms to regulate the use of two languages,
the networks themselves undergo a broad reorga-
nisation that will, in turn, also change non-verbal
processing making it more resilient and efficient.
Thus, bilingualism does not simply enhance one or
more of the genetically determined components of

executive processing (EP; Friedman et al., 2008),
but rather qualitatively alters how the brain
instantiates domain-general abilities in monitoring,
shifting and inhibitory control, (4) This reorganisa-
tion leads K&B to assert that the differences
between bilinguals and monolinguals cannot be
explained by comparing the efficacy of correspond-
ing components in bilingual and monolingual
brains, (5) Consequently, trying to explain these
differences on the basis of the known components
(for monolinguals) “is a reductionist error” (p. 501).
Several aspects of this argument appear to be
underspecified or open to counterargument.

BRINGING BALANCE TO CLAIMS
ABOUT BILINGUAL ADVANTAGES

K&B state that “studies of executive function
demonstrate a bilingual advantage, with bilinguals
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outperforming their monolinguals counterparts on
tasks that require ignoring irrelevant information,
task switching, and resolving conflict” (p. 497).
These bilingual advantages are difficult to replic-
ate. Hilchey and Klein (2011) reviewed 31 experi-
ments and concluded that the evidence for a
bilingual advantage in inhibitory control is rare in
both children and young adults. More emphatic-
ally they assert that the collective evidence “is
simply inconsistent with the proposal that bilin-
gualism has a general positive effect on inhibitory
control processes” (p. 629).

Since Hilchey and Klein’s sobering review,
there have been many additional tests for bilingual
advantages in the inhibitory control component of
executive functioning (EF) in non-verbal tasks and
they overwhelmingly report no bilingual advan-
tages. Kousaie and Phillips (2012a) found no
behavioural differences between groups of young
adults in the Stroop, Simon or flanker tasks.
Kousaie and Phillips (2012b) used both young
adults and older adults and found no differences in
the magnitude of Stroop interference. A similar
study by Humphrey and Valian (2012) using the
Simon and flanker tasks follows the same pattern.
Four different groups of multilinguals show Simon
and flanker effects statistically equivalent to a
group of English monolinguals. Paap and Green-
berg (2013) found no bilingual advantage in three
Simon experiments, one anti-saccade task and one
flanker experiment. In another study using young
adult participants, Ryskin and Brown-Schmidt
(2012) report no bilingual advantages in either
the Stroop or the flanker tasks.

Early reports of bilingual advantages in switch-
ing costs (Prior & Gollan, 2011; Prior & Mac-
Whinney, 2010) are also difficult to replicate. Tare
and Linck (2011) reported no group differences
when propensity scores were used to exquisitely
match the two groups. Using the same colour-
shape switching as Prior, we obtained no lan-
guage-group differences in four experiments
(Paap & Greenberg, 2013; Sawi & Paap, 2013).
Similarly, Hernández, Martin, Barceló, and Costa
(2013) report no bilingual differences in switching
costs in three experiments, one of which was also
modelled on the Prior and MacWhinney task.

The studies testing for advantages in switching
costs usually conduct a concomitant test of mixing
costs (the difference between mean reaction time
(RT) during single-task performance compared to
mean RT on the repeat trials from the mixed
block). This measure is assumed to reflect the cost
of monitoring for the precue and preparing for a

possible switch. The studies with young adults
never produce a bilingual advantage in mixing
costs. Many of these new studies also test for
global RT advantages in non-verbal interference
tasks (e.g., Simon, flanker and Stroop) and all of
them report no differences between the language
groups (Humphrey & Valian, 2012; Kousaie &
Phillips, 2012a, 2012b; Paap & Greenberg, 2013;
Sawi & Paap, 2013). Given that, both mixing costs
in switching tasks and global RT advantages in
interference tasks have been used as measures of
monitoring the combined results on mixing costs,
and global RTs provide no evidence for bilingual
advantages in the monitoring component of EF.

IMPLICATIONS OF THE
NEUROSCIENCE OF THE BILINGUAL

BRAIN

In general, cortical areas shown to be involved in
managing two languages overlap with those shown
to be involved with inhibitory control and other
components of EF (Bialystok, Craik, & Luk,
2012). Furthermore, it is clear from the neuroima-
ging results that the neural processing of bilinguals
and monolinguals differs during the performance
of the Simon and flanker tasks, in part, because
some of the cortical areas recruited by bilinguals
are not employed by monolinguals. All of this is
consistent with the view that managing two lan-
guages leads to an organisation (or reorganisation)
of neural networks in cortical areas involved in
EF. However, a reorganisation to accommodate
bilingualism does not logically need to result in
more efficient performance. Alternatively, it could
lead to comparable performance or even to a
compromise that results in inferior performance.

Close examination of the two studies that
reveal differences in neural processing between
bilinguals and monolinguals during non-verbal
interference tasks shows that the brain–behaviour
relationships are inconsistent with an interpreta-
tion that the identified neural differences are
causing bilingual advantages in conflict resolution
(namely smaller interference effects). Bialystok
et al. (2005) used magnetoencephalography (MEG)
imaging to investigate the relationship between
brain and behaviour when participants were en‐
gaged in a Simon task. There were two groups of
bilinguals, Cantonese-English and French-English
and, and one group of English monolinguals. The
Simon task included experimental blocks where
congruent and incongruent trials were randomly
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presented and control blocks where the target
was presented at fixation and there was never
any conflict between the physical location of the
target and the response required by the task rule.
With respect to RTs, there was a main effect of
group (the Cantonese-English bilinguals were
faster than the other two groups), but no Group
× Trial Type interaction. With respect to the
neuroimaging results, all groups recruited similar
areas but there were group differences with
respect to the specific areas associated with faster
responding. Both bilingual groups showed sub-
stantial overlap in terms of the loci associated with
fast responding (anterior cingulate, superior fron-
tal and inferior frontal regions) and these differ
from the specific areas associated with fast
responding for the monolinguals (middle frontal
region).

Bialystok et al. (2005) arrive at a cautious and fair
conclusion: “The evidence supports the interpreta-
tion that bilinguals perform the Simon task differ-
ently frommonolinguals, even when they respond at
the same speed, and that the group differences are
evident for both congruent and incongruent trials”
(p. 48). Note that they do not claim that their
neuroimaging results support a bilingual advantage
in inhibitory control. They avoid an unjustifiable
leap from differences between bilingual and mono-
linguals in neural processing to claims about differ-
ences in inhibitory control for the simple reason that
no such behavioural differences in the magnitude of
the interference effect were observed in their data.
Furthermore, Bialystok et al. (2005) offer no
explanation for the global RT differences that were
observed: “We have no explanation for the faster
reaction times of the Cantonese-English bilinguals,
but due to the relatively small numbers of partici-
pants in each group this result could be due to
sampling variability” (p. 46).

A more recent study by Luk, Anderson, Craik,
Grady, and Bialystok (2010) uses neuroimaging
data to bolster claims about bilingual advantages
in conflict resolution during a flanker task. There
were 10 English monolinguals and 10 English-
other bilinguals. With respect to the RT data,
there was neither a main effect of group nor a
significant Group × Trial Type interaction. Note
that the two tasks differ with respect to how
bilinguals neurally process congruent and incon-
gruent trials. To review, Bialystok et al. (2005)
found that bilinguals and monolinguals differ with
respect to the regions of fast responding in the
Simon task, but these group differences were the
same for both types of trials. In contrast, Luk et al.

reported that the regions associated with faster
responding on congruent trials were the same for
both monolinguals and bilinguals, but that faster
responding on incongruent trials was associated
with different areas (bilateral cerebellum, bilateral
superior temporal gyri, left supramarginal gyri,
bilateral post-central and bilateral precuneous)—
but only for bilinguals. This additional and differ-
ent pathway employed by bilinguals on incongru-
ent flanker trials leads Luk et al. to an unjustified
conclusion that bilinguals have superior inhibitory
control: “these results support the proposition that
bilingualism influences cognitive control of inhibi-
tion” (p. 356) and that:

differential engagement of this more extensive set
of regions during incongruent trials in the two
groups suggests that bilinguals can recruit this
control network for interference suppression
more effectively than monolinguals, consistent
with their tendency to show less interference in
terms of RT. (p. 356)

The reference to showing “less interference in
terms of RT” cannot refer to the concurrent
behavioural performance because the interference
effects for the two groups were nearly identical.
More likely they are referring to the studies cited
in their introduction that reported significant
bilingual advantages in the magnitude of the
Simon, Stroop and flanker tasks. This advantage
is properly modified as a “tendency,” at best, given
the many null results reviewed by Hilchey and
Klein (2011) and updated earlier.

Another perspective on the relationship
between brain and behaviour starts with the non-
controversial assumption that behaviour is caused
by underlying neural activity. Thus, even if the
faster responding of the Cantonese-English bilin-
guals is due to sampling variation, some unidenti-
fied neural circuits of this group of bilinguals must
be more efficient than those in the group of
French-English bilinguals. The fact that the neu-
roscience methods used by Bialystok et al. (2005)
identify similar neural pathways for both groups of
bilinguals means that these methods have failed to
identify the neural cause of the behavioural
difference that actually did occur.

Differences between bilinguals and monolin-
guals in neural processing alone cannot support
the hypothesis that there are bilingual advantages
in conflict monitoring tasks such as Simon or
Stroop. As a first step, the neural differences
must be linked to the behavioural differences of
interest. At this point in time, that link has not
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been forged as the behavioural differences
reported by Bialystok et al. (2005) for the three
language groups mismatch the neural differences.
Likewise, Luk et al. report neural differences
between groups of bilinguals and monolinguals,
but there are no behavioural differences. In
summary, the current evidence linking perform-
ance in conflict monitoring tasks to neuroimaging
differences does not reinforce the relatively rare
reports of bilingual advantages in performance of
the Simon and flanker tasks. In fact, there is a
surprising disconnect between the brain differ-
ences and behaviour differences that co-occur in
the same experiment.

WHY ABANDON COMPONENTIAL
ANALYSIS?

The assumption that complex behaviour can be
understood on the basis of its known components
is often referred to as reductionism. K&B acknow-
ledge that a componential analysis is an effective
means of rendering an otherwise intractable prob-
lem manageable by reducing it to a functional
combination of simpler processes. Having
acknowledged the benefits of this approach, they
advance the claim that it does not apply or has
been misapplied to understanding the interplay
between bilingualism and cognition. K&B’s leit-
motif is that bilingualism is so complicated and
special that it must be understood differently from
other aspects of cognition. Reductionism is
rejected because it is:

a counterproductive and overly simplistic approach
to understanding the broadly-based reorganisation
that occurs from bilingualism…Approaches based
on labels applied to tasks and abilities that seek a
correspondence between them fail to account for
the reorganisation of whole networks that follow
from bilingualism. (pp. 499–500)

As argued in the previous section, neuroima-
ging has clearly revealed that bilingual and mono-
lingual brains are different, but it has made only
modest progress in determining how the differ-
ences in neural processing determine the differ-
ences (or similarities) in behaviour. Thus, the
current neuroscience neither obviates the need
or the usefulness of a componential analysis based
on latent variables associated with behavioural
measures.

An anonymous reviewer raised the following
cogent questions in an earlier discussion. Why is
bilingualism and its consequences special? Why

does not the general model of cognitive psycho-
logy apply to this case? Might this not simply
reflect the fact that we are in the early stages of
understanding bilingualism and have not discov-
ered the right building blocks? Reducing the
richness of mental life to its possible components
has proved to be a very successful strategy and,
therefore, it seems to require more than what
K&B present to justify that we abandon the
general model.

K&B argue that “the tendency to consider
bilingualism as a unitary phenomenon explained
in terms of simple component processes has
created a set of apparent controversies” (p. 497).
Some of this controversy appears to stem from a
tendency for K&B to attribute very strong conclu-
sions to researchers who have offered quite cau-
tious interpretations of their data. For example,
consider the report by Alario, Ziegler, Massol, and
DeCara (2012) of no relationship between the
magnitude of Simon interference and homograph
interference for a group of monolinguals. Such a
relationship may have been anticipated if conflict
resolution during language processing generalises
and enhances conflict resolution in non-verbal
processing: a process that many have conjectured
underlies the bilingual advantage in EF. K&B
characterise Alario et al.’s discussion as arguing
that the absence of the relationship in monolin-
guals means that “the explanation for bilinguals is
therefore incorrect. This is a reductionist error …
Reducing performance to a few measurable com-
ponents fails to capture the most crucial outcome
of the experience, namely, the reconfiguration of
these networks” (p. 501). What Alario et al.
actually said was this: “These data may support
the idea that the relationship between verbal
and non-verbal conflict resolution is elusive and
difficult to establish” (p. 556). Alario et al.’s stated
conclusion comes closer to being a statement
of fact than a conjecture that needlessly stirs
controversy.

Also puzzling is K&B’s embrace of several
studies that rely on a componential analysis of
the tasks. Many studies show that “bilingualism
modifies not only inhibition but also monitoring
(Costa, Hernández, Costa-Faidella, & Sebastián-
Gallés, 2009), switching (Prior & Gollan, 2011),
and working memory” (p. 500). On the one hand,
K&B state in an unqualified way that the results
of specific measures on specific tasks show that
bilingualism modifies each of the core compo-
nents of EP (namely inhibition, monitoring,
switching and updating). For example, the
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bilingual advantage in switching costs reported by
Prior and Gollan (2011) in a colour-shape switch-
ing task leads K&B to conclude that bilingualism
modifies “switching.” Prior and Gollan assume
that the difference in mean RT between the switch
trials and repeat trials (switching costs) is a good
measure of the “switching” component of EF
because the difference score compensates for
individual differences in basic perceptual and
motor processing, and both trial types require
monitoring for the task cue and preparing for a
possible switch. The point here is that, in this
context, K&B appear to endorse experiments that
were designed and interpreted using a very ana-
lytic and reductionist perspective. Put simply, if
one believes that this type of componential task
analysis is wrong and creates controversies, then
one should not use such studies as evidence for a
bilingual advantage.

WHO PRACTICES “CATEGORICAL
HYPOTHESISING”?

K&B define categorical hypothesising as the
expectation “that mutually exclusive alternatives
can be compared such that supporting one invali-
dates the other” (p. 499), and then provide several
examples of researchers who allegedly have
engaged in the practice; “Hilchey and Klein
(2011) assemble evidence from studies showing
no bilingual advantage on simple inhibition tasks
and then use that result to discredit the entire body
of work (see also Paap & Greenberg, 2013, for a
similar argument; p. 500).” This is a complete
misunderstanding of the approach that Hilchey
and Klein used to organise their review and of
their conclusions. It certainly is true that they
concluded that there was no compelling evidence
for a bilingual advantage in inhibitory control in
children or young adults. However, not only did
they conclude that there was a ubiquitous bilingual
advantage in global RT in the Simon and flanker
tasks (that they associate with a bilingual advant-
age in monitoring rather than inhibitory control),
but they also offered their own creative explana-
tion as to why these advantages may occur on the
basis of how bilinguals share resources and resolve
conflict in comparison to monolinguals.

Construing Paap and Greenberg (2013) to have
argued that the failure to find bilingual advantages
in the inhibitory control component “discredits”
the possibility that there may be advantages in
other components reveals a lack of earnest effort

to understand the studies they report and the
research strategy that they explicitly advocated.
The ensemble of tasks and measures that Paap
and Greenberg report was guided by an analytic
perspective that sought to isolate separable com-
ponents of inhibitory control, monitoring and
switching. The cumulative evidence for each com-
ponent was evaluated independently from the
other components. Paap and Greenberg never
suggested that a preponderance of evidence
against an advantage in one EF component (e.g.,
inhibition) should prejudice or discredit the evid-
ence relevant to other components. This would be
a silly argument if one adopts the theoretical
framework that EF includes separable compo-
nents. In fact, only a completely holistic view of
EF that casts inhibition in an essential role might
be threatened by conclusive evidence that bilin-
gualism does not enhance inhibitory control. In
summary, it is an utterly straw man argument to
suggest that Hilchey and Klein, Paap and Green-
berg, or anyone else has argued that differences
between monolinguals and bilinguals in EF should
or could be reduced to a single component.

Morton and Harper (2007) are also criticised
for categorical hypothesising:

some researchers have argued that group effects
reported for bilingualism cannot be attributed to
bilingualism but instead reflect differences in SES,
education, immigration, or culture. For example, a
small-scale study by Morton and Harper (2007)
showed no difference in performance on a Simon
task between children classified as monolingual or
bilingual but a significant correlation between
performance and an estimate of SES. Their
conclusion was that bilingualism had no effect on
executive functioning …. because SES was the
crucial variable. Extrapolating from this result,
they assumed that previous research reporting
group differences was in fact reflecting differences
in SES rather than bilingualism. The error in such
reasoning is to assume that categorical designs
require categorical interpretations: if the effect
is caused by X, then it cannot be caused by Y.
(p. 6)

The last sentence succinctly presents K&B’s
concern about categorical hypothesising, but again
misrepresents what the authors actually said.
Morton and Harper did not conclude that “bilin-
gualism had no effect on executive functioning.”
Rather, they modestly state that their “results are
at odds with prior evidence of a bilingual advant-
age in the Simon task” and that “One possible
reason for this discrepancy is that bilingual and
monolingual children in the present study had
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comparable ethnic and socioeconomic back-
grounds” (p. 723). Morton and Harper most cer-
tainly never appealed to the logic that if the effect
(namely language-group differences in the Simon
task) is caused by X [namely socio-economic status
(SES)], then it cannot be caused by Y (namely the
bilingual experience). Instead, they simply observe
that when language-groups are matched on object-
ive measures of SES (namely family income and
parent’s educational level) and on immigrant status,
there is no bilingual advantage in the Simon task.
Thus, Morton and Harper’s conclusions have noth-
ing to do with adopting a radical and simplistic
assumption that: “if the effect is caused by X, then
it cannot be caused by Y.”

K&B extend the categorical hypothesising
argument into Miyake and Friedman’s (2012)
unity and diversity model of EF. Miyake and
Friedman conducted confirmatory factor analyses
(CFA) using measures from three different tasks
for each of the three hypothesised latent variables
(namely updating, switching and inhibition). Each
measure was significantly loaded on the antici-
pated latent variable. At the higher level, the three
latent variables correlate with one another and
this is consistent with the assumption that each
contributes to a common EF. When the same data
are reanalysed with a second-order CFA, the nine
observed measures all load on common EF with
two of the nested components (updating and
shifting) still making unique contributions. In
summary, the CFAs support the theory of a
general EF ability with separable updating and
switching components and an inhibition compon-
ent that is not separable and that is weakly linked
to the general EF ability.

K&B suggest that Miyake and Friedman pro-
vide an example of researchers who “have begun
to use more general terms than those given by the
standard core components to explain differences
in performance between monolinguals and bilin-
guals” (p. 500). Since Miyake and Friedman
embrace both unity and diversity, individuals (or
groups) could differ on a single component, a
combination of separable components or the com-
mon higher-order component. Therefore, it is true
that no one component is likely to account for
differences observed across populations or situa-
tions. But, it does not logically follow that the
framework should be abandoned in favour of
more general terms like coordination or mental
flexibility. If a bilingual advantage is defined
in terms that are different from and not tied
to the core or common components of EF as

operationally defined and validated by Miyake
and Friedman (or other systematic frameworks),
then these informal terms cannot inherit the
construct and convergent validity that exists for
validated components.

THE RELATIVE VALUE OF NULL
RESULTS

K&B’s critique of categorical hypothesising
digresses to some dubious claims about the deter-
minants of power in between-group designs and the
relative value of positive versus negative findings:

Finally, the overlapping distributions of two
groups performing the same task, in which parti-
cipants are drawn from the same population and
differ by only one feature, in this case bilingual-
ism, make it extremely difficult to obtain a
reliable difference in the mean score if only one
measure is being considered. Standard experi-
mental design usually involves about 25 or 30
participants per group, and the similarity of the
populations in the two groups, the simplicity of
the tasks used in this research, and the tendency
for regression towards the mean makes it astound-
ing that significant group differences are ever
obtained. The considerable literature that reports
group differences between monolingual and bilin-
gual participants is greatly more informative than
the attempted replications that fail to find signi-
ficance. (p. 502)

Why should similarity of the populations reduce
power? If participants are similar to one another
in all respects other than bilingualism then should
not this reduce variability in the dependent meas-
ure due to other factors? As for the concern
expressed that null results are more likely when
only single-measures are considered, Paap and
Greenberg advocate for and use multiple mea-
sures. Like Costa et al., we used the attentional
network test (ANT) version of the flanker task
and reported null effects for measures of inhibit-
ory control (the flanker effect), monitoring (global
RT), alerting, orienting and context shifting (se-
quential dependencies).

Do violations of normality lead to null
effects?

And why are significant group differences greatly
more informative than null results?:

Relatedly, statistical models often assume that the
variables are normally distributed, a precondition
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that is almost never tested yet leads to null effects
when it is violated. Failure to obtain the standard
of statistical difference between groups is often a
problem of the data distribution. (p. 501)

A recent article by Schmider, Ziegler, Danay,
Beyer, and Bühner (2010) examined the robust-
ness of analysis of variance (ANOVA) when the
population distributions are markedly non-normal.
They use Monte Carlo methods to compare the
outcomes of one-way ANOVA calculations for
samples of size n = 25 per group that were
randomly drawn from either normally, rectangu-
larly or exponentially distributed populations. For
each distribution, 50,000 samples were generated
and only the 10% most representative of their
populations were selected for further analysis.
This ensured that the “normal” samples deviated
only slightly from their normal parent distribution
and that the “non-normal” samples were not at all
normal. Across a range of effect sizes the empir-
ical type 1 error α and type 2 error β remained
constant under violations. For example, for an
effect size of f = .4, the percentage of significant
ANOVAs were 86.8, 87.5 and 86.9, for the normal,
rectangular and exponential distributions, respect-
ively. The fact that the power values for the non-
normal distributions are equivalent to those
obtained with normal distributions shows that
K&B are incorrect when they assert that non-
normality leads to null effects when violated.
Schmider et al. conclude that ANOVA is, indeed,
robust when the normality assumption is violated.

Does categorical hypothesising lead to
null results?

K&B attribute other null results to categorical
hypothesising:

the general problem with the categorical approach
is that it fails to account for the inherently non-
categorical nature of the relevant constructs.
Individuals are not bilingual or not, and tasks are
not measures of inhibition or not … Because of the
need to identify categorical variables, gradations
in all of these dimensions are washed over, and
the interactions between linguistic and cognitive
systems are rarely observed. An illustration of this
problem can be seen in the recent paper by Paap
and Greenberg (2013). (p. 502)

Of course no one task embodies any one
process. This is a description of the widely
discussed task impurity problem (Burgess, 1997).
Likewise, the importance of considering many

different types of bilingualism is not a new
concern. What is somewhat novel is using these
difficult methodological problems to dismiss ex-
periments that yield null results (e.g., Paap &
Greenberg, 2013) whereas expressing no fault with
categorical hypothesising that yields bilingual
advantages. As an example of the latter, consider
a study by Engel de Abreu, Cruz-Santos Tour-
inho, Martin, and Bialystok (2012) that is well
designed in many respects. More than one task
and one measure of EF was used and the children
were carefully matched on many variables. As
K&B observe: “On the tasks that involved conflict
and required executive control, bilingual children
outperformed the monolinguals, but on all other
measures, the children in the two groups per-
formed equivalently” (p. 502). Apparently what is
sauce for the goose is a categorical error by the
gander. That is, Engel de Abreu et al. do compare,
with impunity, bilinguals to monolinguals and
tasks that involve conflict and require EF to those
that do not. This is very much in the analytic
tradition used by Paap and Greenberg (2013).

Engel de Abreu et al. characterise their results as
remarkable because the bilingual children have
strikingly low vocabulary scores in Luxembourgish
and thus are not at all proficient in their L2. In this
context, these robust differences invite considera-
tion of alternative or additional reasons for the
group differences. The matching reported by Engel
de Abreu et al. is extensive, but no one study can
match or hold constant all factors that could
contribute to group differences on tasks assumed
to measure EF. In this case, in order to hold
Portuguese culture constant, the bilinguals were
immigrants and the monolinguals were not. Also,
two years of preschool are compulsory in Luxem-
bourg, but that is not the case in Portugal. Although
the Portuguese monolinguals did attend preschools,
the quality of those programmes was not formally
assessed and may have differed. More generally, it
is very difficult to assure that children living in
Portugal have had the same experiential advantages
as those living in Luxembourg.

Given the remarkable outcomes of the Engel de
Abreu et al.’s study, one would have more confid-
ence if the bilingual advantage on measures of
inhibition generalised to children in the same age
range, but with groups that did not differ in
immigrant status and country of schooling. In a
recent study, Duñabeitia et al. (2013) compared
Spanish monolinguals to Basque-Spanish bilinguals
who were carefully matched on a large number of
indices. Both groups were administered a verbal
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Stroop task and a non-verbal version of the same
task (namely the number size-congruency task).
Results were unequivocal showing that bilingual
and monolingual participants performed equally in
these two tasks across all the indices or markers of
inhibitory skills explored. The lack of differences
between monolingual and bilingual children
extended to all the age ranges tested (six successive
grades with an age range of 8–13 years). Consistent
with typical trends, the group sizes for the study
finding no group differences (n = 252) were far
larger than the study reporting differences (n = 40).

One possible resolution of the conflicting
results is to conclude that the large group differ-
ences obtained by Engel de Abreu et al. were due
to unmeasured advantages for children living in
Luxembourg compared to Portugal. A contrasting
resolution might attribute the conflicting results to
the type of bilinguals because individuals are not
bilingual or not. The bilingual children in Luxem-
bourg had low proficiency in their L2, whereas the
bilingual children in the Basque Country of Spain
were far more balanced and fluent bilinguals. In
the Basque Country, Spanish and Basque are co-
official languages in everyday life, and legal
regulations assure that 50% of all academic sub-
jects are taught in each language.1 Thus, why
should the bilingual experience of the beginning
bilingual lead to large bilingual advantages and
those of the far more balanced bilinguals to no
advantages at all?

One aspect of categorising that we might all
agree on is that we should refrain from general-
ising beyond the specific population of monolin-
guals and bilinguals that we test. Another reviewer
cogently observes that age of acquisition, profi-
ciency, number of languages, language combina-
tions, context of exposure, method of instruction
and modality may all determine the extent to
which differences between language groups occur.
This is also consistent with many of the observa-
tions made by K&B. However, I also share this
reviewer’s impression that the reports of bilingual
advantages too often infer that the results are
likely to generalise and that anyone who has
acquires a reasonable proficiency in L2 is likely
to accrue these cognitive benefits.

WOULD NON-NULL RESULTS BE
REVEALED BY MULTIVARIATE

ANALYSES?

K&B argue that the reductionist and categorical
assumptions can be avoided by adopting multi-
variate designs:

An alternative approach to investigating the con-
sequences of bilingualism is to use multivariate
approaches that evaluate changes on continua. In
a recent example, Bialystok and Barac (2012)
examined the relation between the length of time
children spent in an immersion education pro-
gramme and thus experienced a bilingual envir-
onment, various measures of their proficiency in
both languages, and outcome measures of both
nonverbal executive control and metalinguistic
ability. The interesting finding is that the relations
were different for the different outcomes: Bilin-
gual experience was related to performance on
executive control tasks and language ability was
related to performance on metalinguistic tasks.
Categorical comparisons between groups on spe-
cific tasks would not have revealed these emer-
ging differences. (p. 503)

The Bialystok and Barac’s study does not clarify
why multivariate designs are a panacea that
enables researchers to escape an analytic approach
to a complex problem and the genuine difficulties
regarding the mapping of task measures to psy-
chological constructs. The danger of abandoning
an analytic framework that embraces the testing of
causal relationships framed as a priori hypotheses
is that it enables a promiscuous confirmation bias
where any pattern of group differences is inter-
preted as a complex interaction of linguistic and
cognitive processing thus confirming the assump-
tion that bilingualism enhances executive proces-
sing. For example, Bialystok and Barac conclude
that: “The results of the regression analyses were
remarkably consistent: metalinguistic performance
improved with increased knowledge of the lan-
guage of testing and executive control perform-
ance improved with increased experience in a
bilingual education environment” (p. 71).

Their results are remarkably consistent only
because they choose to highlight the variables and
analyses that “worked” and did not discuss those
that did not. For example, in Study 1 both degree
of balance and time in bilingual education pre-
dicted the flanker effect (a measure of inhibitory
control in EF), but neither predicted global nor
local switch costs. The results of Study 1 would
be more consistent if the degree of balance had
also predicted switching costs (unless there is a

1This situation is very similar to the Catalan-Spanish
bilinguals and the Spanish monolinguals tested by Costa
et al. Their work shows a bilingual advantage in the
magnitude of the flanker effect for young adults in early
blocks, but not in later blocks.
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principled argument why the bilingual educational
environment should enhance inhibitory control,
but not shifting). In Study 2, the full set of
predictors for global switch costs results in a non-
significant model for both Grades 2 and 5. How-
ever, a reduced model on the Grade 5 data using
only non-verbal intelligence and time-in-program
is significant. Using multiple analyses of the same
data-set is a risky research practice as discussed by
Bakker, van Dijk, and Wicherts (2012), Francis
(2012) and others. Note that the most direct
measure of bilingualism (the balance measure) is
not a significant predictor in either model for
Grade 5.

Finally, why has the sentence judgement task
morphed from one that definitely requires execut-
ive control to one that is now a pure measure of
metalinguistic awareness? A previous article by
Bialystok’s group (Moreno, Bialystok, Wod-
niecka, & Alain, 2010) critically assumed that the
sentence grammaticality task requires EF and this
assumption is used to explain why bilinguals close
the performance gap that was obtained with a
sentence acceptability task (that is assumed to
require little or no EF). In Bialystok and Barac’s
(2012) study, this same grammaticality task is now
asserted to be a measure of metalinguistic aware-
ness that is functionally equivalent to Berko’s
(1958) famous wugs task that was used in Study
1. Although it is certainly true that the grammati-
cality task requires awareness of the distinction
between syntactic and semantic violations, the
intent to confirm a bilingual advantage compels
Bialystok and Barac to juxtapose the grammati-
cality task as an EF-free task that can be con-
trasted to a prototypical task of EF (namely
switching costs). The morphing of the grammati-
cality task from an EF-demanding task in 2010 to
an EF-free task in 2012, with neither mention nor
justification, is disconcerting.

This close examination of Bialystok and Barac’s
study validates several of the issues raised earlier.
Multivariate designs cannot replace the need to
operationally define variables and carefully con-
sider their validity. These methodological steps are
part of the thinking that researchers invest in
dividing complex problems into manageable com-
ponents. Ironically, K&B do not eschew the use of
the componential assumptions in their own prac-
tice. For example, in Bialystok and Barac’s study,
tasks are assumed to reflect differences in EF
(flanker, switching) or differences in metalinguistic
awareness (wugs, grammaticality).

Are continuous predictor variables in regres-
sion always better than discrete levels in a factorial
ANOVA? Although not disagreeing that it makes
sense to use degree-of-balance and English
proficiency as continuous predictor variables for
this particular study, we do not know whether
similar differences would have been revealed by
partitioning the samples into groups of say low-,
medium- and high-proficiency or low-, medium- and
high-balance. It might be quite informative to
discover that differences in the magnitude of flanker
interference were driven entirely by those children
who had achieved a high level of balanced fluency.

Paap and Greenberg (2013) routinely treated
bilingualism as both a categorical factor in an
ANOVA and as a continuous variable in a
regression analysis. Our multilingualism predictor
is highly correlated with the balance variable used
in Bialystok and Barac’s study. In our studies,
both analyses almost always converge on the same
outcome.

Paap and Greenberg also explored whether
bilingual advantages would surface when the level
of language proficiency, age of acquisition, par-
ent’s educational level, Ravens scores, computer-
gaming experience, multitasking preferences and
experiences, and ability to play team sports were
taken into account. Six separate regression ana-
lyses were used to predict the Simon effect,
flanker effect, switching costs, mixing costs and
global RT in both the Simon and the flanker tasks.
The explanatory capacity of these other factors
was markedly low, although two predictors (the
Ravens score and excellence in team sports) were
significant in three or four of the models and in the
anticipated direction that greater ability should be
associated with better measures of EF.

Have null results been obtained with
sufficiently difficult tasks?

Another point raised by K&B in dismissing Paap
and Greenberg’s null results is that bilingual
advantages are fragile and may not be revealed if
the tasks are not sufficiently difficult in terms of
their processing demands; specifically citing Costa
et al.’s Now you see it, now you don’t article. Paap
and Greenberg explicitly modelled their ANT task
on that used by Costa et al. and, of course, chose a
ratio of congruent to incongruent trials that
produces very large flanker effects. Furthermore,
their task shows high test-retest reliability and a
wide range of individual differences with respect
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to the magnitude of the flanker effect even when
the sample is drawn from a highly restricted
population, e.g., psychology majors at a specific
university (Sawi & Paap, 2013). Likewise, their
colour-shape switching task is modelled on the one
used by Prior and Gollan. The mixing costs and
switching costs reported by Paap and Greenberg
exceed 200 ms. All their measures yield highly
significant main effects of trial type that meet or
exceed the magnitude of what is typically
observed.

Don’t bilingual advantages always occur
with elderly participants?

The concern about task difficulty leads to K&B’s
observation that “the very same tasks that fail to
produce differences for young adults may produce
striking results for older bilinguals” (e.g., Gold,
Kim, Johnson, Kryscio, & Smith, 2013, p. 503).
The underlying premise is that most young adults
have already optimised their capacity for cognitive
control and therefore bilingual advantages are
unlikely to appear in this population. This may
well be true, but consider K&B’s characterisation
that there were striking differences for the older
adults. The logic and rationale of Gold et al.’s
study critically depends on the demonstration of a
bilingual advantage in the behavioural measures
associated with switching. In this regard, the
results are not ideally clear. In their first experi-
ment, 15 older bilinguals were compared to 15
older monolinguals in the perceptual switching
task without any concurrent brain imaging. There
was a significant Condition × Language Group
interaction confirming a bilingual advantage in
global switch costs (i.e., the difference between
pure blocks of single task trials and pure blocks of
switch trials), that is, the global switch costs were
50 ms greater for monolinguals than bilinguals.
This sets the stage for Gold et al. to conduct the
main experiment where both younger and older
adults were recruited and the behavioural task
took place when functional magnetic resonance
imaging (fMRI) images were concurrently
obtained. Thus, Experiment 2 enables a test of
the Age × Condition × Language Group interac-
tion. The behavioural results with respect to this
critical interaction are ambiguous. As shown in
Figure 2 of Gold et al., the global RT differences
for the young adult bilinguals and monolinguals
are nearly identical and clearly not significant.
More problematic are the global switch costs

between the two groups of older adults. A t-test
that compares the mean for older bilinguals (M =
14.1%) to that for older monolinguals (M =
23.0%) does not meet the conventional .05 level
of significance, t(38) = 1.97, p = 0.056. Because the
exact p of .056 is greater than .05, a conservative
interpretation would lead to the conclusion that
the null hypothesis cannot be rejected. This is
unfortunate because all of the sophisticated ana-
lyses conducted by Gold et al. that investigate the
relationship between behavioural switch costs and
the neural switch costs are restricted to the sample
where the bilingual advantage on the behavioural
measure is in doubt.

Summary of discussion on relative
value of null results

K&B argue that the methodological issues dis-
cussed in this section render significant group
differences astounding and almost always lead to
null results. These issues have been deconstructed
and found unconvincing. The logic reduces to the
argument that if we believe an effect is difficult to
produce, then we should discount failures to
replicate.

ARE SMALL N’S REALLY THAT RISKY?

Is the observation and criticism of Gold et al.’s
study a nit-pick or substantial? In favour of the
latter are concerns raised in the recent special
issue of Perspectives in Psychological Science
(November, 2012) on replicability and research
practices. To take one example from the special
issue, Bakker et al. (2012) report that 96% of
research articles report significant results but
typical studies are insufficiently powerful for such
a track record. They explain this paradox by
showing through simulations that the use of sev-
eral small underpowered samples rather than the
use of one larger and more powerful sample is a
more efficient strategy for generating significant
(p < .05) findings. The funnel plots of the simula-
tions shown in the top row of Bakker et al.’s
Figure 4 show the striking differences between
multiple small studies and one large study when
the true effect size is set to zero.

Although the significant (p < .05) bilingual
advantages reported by Gold et al. for the older
adults in Experiment 1 and the marginally signi-
ficant (p = .056) differences obtained in
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Experiment 2 may prove to be replicable, it is fair
to point out that Experiments 1 and 2 involved n’s
of 15 and 20 participants per group. Gold et al.’s
experiments, however excellent in many other
respects, are underpowered and vulnerable to the
false positives as described by Bakker et al. and
others. These concerns about small n’s also apply
to Gold et al.’s fMRI-based analyses of neural
switching cost. In an analysis of neuroscience
rather than psychological science, Button et al.
(2013) show that the average statistical power of
studies in the neurosciences is very low and that
low power reduces the likelihood that a statistic-
ally significant result reflects a true effect.

A second, but related, concern involves the
bilingualism variable itself. The mediation analysis
is interpreted to support a two-link causal chain:
managing two languages enhances neural effici-
ency in the switching network, which, in turn,
determines performance in the perceptual switch-
ing task. However, this model is only as good as
the degree to which the language groups are
matched on other variables that influence the
efficiency of the switching network. Although
acknowledging that Gold et al. have matched their
groups on many characteristics, the groups do co-
vary in terms of immigrant status (e.g., 75% of the
older bilinguals are immigrants compared to only
15% of the older monolinguals). Older adults from
immigrant families may enjoy cultural advantages
(e.g., living in extended families rather than alone)
that may delay cognitive decline in EF. Morton
and Carlson (in press) present evidence for cul-
tural differences in the development of EF and
show how these differences can confound tests of
bilingual advantages. Kirk, Scott-Brown, and
Kempe (2013) report that when immigrant status
and culture are matched, there are no differences
in inhibitory controls between older Gaelic-Eng-
lish bilinguals and three monolingual control
groups. Likewise, Kousaie and Phillips (2012b),
using non-immigrant samples of monolinguals and
bilinguals, found no differences in Stroop interfer-
ence in either young or older adults. In summary,
the immigrant status or cultural differences may
not provide a better explanation for Gold et al.’s
data, but they are at least plausible and the
mounting number of null results should not be
ignored.

Small n’s are especially risky when random
assignments cannot be used because the compar-
ison of interest is between two naturally occurring
populations. Unfortunately, small n’s have domi-
nated the published reports of bilingual

advantages. For example, the seminal work of
Bialystok, Craik, Klein, and Viswanathan (2004)
showing bilingual advantages in the Simon task
reported three studies using language-group sizes
ranging from 10 to 32 with a mean of 15.4. In
contrast, Paap and Greenberg (2013) report three
Simon studies showing no bilingual advantages
using group sizes ranging from 34 to 55 with a
mean of 45.2. Likewise, Paap and Greenberg had
more than 50 participants in each language group in
their unsuccessful replication of Costa et al.’s (2009)
flanker task that had 31 or 32 participants per group.
A laudable exception to this pattern is that Costa,
Hernández, and Sebastián-Gallés (2008) tested 100
participants in each language group.

These systematic differences in sample size are
not surprising because researchers understand that
unsuccessful replications are unlikely to be pub-
lished, particularly when the failure results in a
null result.

REPLICATION AND
CONFIRMATION BIAS

K&B are correct in saying that Paap and Green-
berg “call into question all evidence for bilingual
advantages in EF” (p. 502). However, it is fair to
note that Paap and Greenberg did so in the
context of rhetorically contrasting two views:

The two opposing views are that either there are
genuine bilingual advantages that happen to be
quite elusive given our current understanding of
how and why they develop; or that the perform-
ance advantages, when they occur, are due to
causes unrelated to bilingualism enhancing EP.
The first view questions why null results occur
while the second asks what may have caused
performance differences favouring bilinguals. In
our view the evidence points in the direction of no
genuine bilingual advantage in EP. But, we are
open to new and compelling evidence. (p. 255)

Paap and Greenberg go on to explicitly
describe the type of evidence that they would
find compelling:

. Identify the specific component(s) of EP that
should be enhanced by managing two
languages.

. Show a bilingual advantage in an indicator of
that component across two different tasks.

. Show that the indicators correlate with one
another and have some degree of convergent
validity.
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. Show no differences between the two groups
on a pure block of easy choice-RT trials.

. Match the groups on SES and immigrant
status.

. Minimise cultural differences between the
groups.

The pièce de résistance of such as enterprise would,
of course, be a successful replication in an inde-
pendent laboratory. Admittedly this is a challenging
agenda. Be that what it may and turning the tables,
what would convince K&B that bilingualism (how-
ever special and beneficial it is in many other ways)
does not enhance EP?2

If the asserted phenomena of bilingual advan-
tages in EF is not falsifiable then it belongs in a
category that Ferguson and Heene (2012) refer to
as undead:

Many theories, particularly those tied to politi-
cized or “hot” topics, are not subjected to rigorous
evaluation and, thus, are allowed to survive long
past their utility. This is our use of the term
“undead theory”, a theory that continues in use,
resisting attempts at falsification, ignoring discon-
firming data, negating failed replications through
the dubious use of meta-analysis or having simply
maintained itself in a fluid state with shifting
implicit assumptions such that falsification is not
possible…. We suspect a good number of theories
in popular use within psychology likely fit within
this category; theories that explain better how
scholars wish the world to be than how it actually
is. (p. 559)

Pashler and Harris (2012) have cogently argued
for the increased use of exact replications while
explaining why conceptual replications (especially
when such studies are numerous and low in
power) may actually interact with publication
bias to compound the problem. Consider the early
history on the bilingual advantage in EF. Original
reports that the interference effect in the Simon
task are larger for monolinguals than bilinguals
could not be replicated, but a global RT advantage
appears … but only when overall task difficulty is
high. Partial conceptual replications lead investi-
gators to acknowledge that the underlying effect is
not as robust or generalisable as initially hoped,
but they do not call into question the essence of
the phenomena as inferred from the original

report. Successful conceptual replications are
more publishable than exact replications. Thus,
Pashler and Harris suggest that in fields where
exact replication attempts are rare and conceptual
replication attempts are common the community
of researchers can easily be led to believe “beyond
question in phenomena that simply do not exist”
(p. 534). In their view, the key to promoting such
pathological results is a pseudo result that appears
both exciting and relatively easy to carry out.
Pashler and Harris speculate that large numbers
of low-powered conceptual replications can lead to
a steady stream of those that work and, conse-
quently, generate the strong impression in the
community that successful confirmations are plen-
tiful. In this context, it seems risky that K&B
should insist that unless “all other explanations
have been exhausted, it is misleading to call into
question the reliability of the phenomena them-
selves” (p. 503).

Pashler and Harris also point out that one
calling card of this pathology is when defenders of
a controversial effect question the initial methods
used to obtain the effect and rest their case upon
later studies conducted using other methods. Thus,
we see the proponents of a bilingual advantage in
EF drift from an original explanation rooted in
inhibitory control to conflict monitoring and now to
mental flexibility. Likewise, the preferred task
paradigm moves from Simon to Stroop to flanker
to the AX-continuous performance task. Optimist-
ically, one could view this as incremental scientific
progress towards understanding the relationship
between bilingualism and cognitive control. Real-
istically, the field needs to engage in more exact
replication and articulation of a coherent theory
that links specific aspects of the bilingual experi-
ence to specific enhancements in EF.
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