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IS THERE A BILINGUAL COGNITIVE
ADVANTAGE IN CHILDREN?

* There is evidence for and against it.

 Supporting findings:
* There is an advantage in specific cognitive

functions: e.g., distractor and proactive
Interference (Bialystok et al., 2008);

* There is a general advantage in speed of
pProcessing (e.g., Kousaie and Phillips, 2012);



FACTORS BEHIND THE INCONSISTENCIES

Participant variables:

Language proficiency (lluz-Cohen & Armon-Lotem, 2013)

Similarities between the languages spoken (Bialystok, Majumder,
& Martin, 2003)

Language of education (Bialystok et al., 2010)
Age of acquisition (Carlson & Meltzoff, 2008)

« Speed of processing (Martin-Rhee & Bialystok, 2008)

SES (Morton & Harper, 2007)

Cultural background - differences in early socialization
(Sabbagh et al., 2006)



Task types

- standardized tests (e.g., Wechsler IQ test)

* tasks providing global measures (e.g., Wisconsin card
sorfing, Stroop)

* tasks with experimental manipulations



Functions

* visual perspective taking: global-local (gialystok, 2010)
* working memory (Morales, Calvo, & Bialystok, 2013)
* short-term memaory (Bonifacciet al., 2011)

: WiTth|diﬂg A response (Bonifacciet al., 2011; Martin-Rhee & Bialystok,
2008)



Language | Simila- Age Culture | Speed
Proficiency | rities btw of of

languages | acquisition processing

Rule (4 ® v
switching

Visual v v
perspective

taking

WM v v
STM ®

Response x P 4 v P 4
inhibition

Distractor. ® (4 v
inferference

Pl (4 v

Anficipation ¢ v



FACTORS ASSOCIATED WITH BILINGUAL
EXECUTIVE PROCESSING

Society
Culture

The bilingual
person



STUDY 1: CHILDREN WITH ENGLISH AS
THEIR PRIMARY LANGUAGE

« Goals:

+ To study the relationship between language proficiency
and executive processing in school-age children;

« To examine whether children with different proficiency
levels show strengths and weaknesses in different EFs;

» To explore the relationship between language
proficiency and overall speed of processing;

+ To examine whether the frequency of language use
shows a relationship with EFs.
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Age vs. Language proficiency
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Proficiency as a confinuous variable



Age (months) 117.7 14.9
|Q (TONI) 114.8 17.4
Language 107.4 10.9
(CELF)

L2 proficiency by Gender
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Baseline task

TASKS

Labeling task
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Data analysis: Mixed effects modeling
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PROACTIVE INTERFERENCE

Resistance to proactive interference
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LANGUAGE USE AND INTERFERENCE

Resistance to proactive interference

100 150
1 |

50
1

_ B

0

L

Intrusion cost (Reaction Time)

-50

-100
|

T T
10% 50%
Frequency of language use



Reaction Time (ms)

500 700 900

300

PERFORMANCE MONITORING

Performance monitoring

No Tone

L
p

——=e—— Proficiency = 0
—=A—— Proficiency = 10

T
Pre-Error

T
Post-Error

900

700

Reaction Time (ms)
500
1

300

Tone

1

——=e—— Proficiency = 0
—a—— Proficiency = 10

T
Pre-Error

T
Post-Error

Post error Coefficient p <
slowing

Language -13.86 0.05
proficiency

Condition -154.66 0.001
Error 54.53 0.05
monitoring

Error monit. 89.33 0.01
x condition




100 150 200
|

Reaction Time (ms)

50

LANGUAGE USE AND PERFORMANCE

MONITORING

Effect of Tone

10% 50%

Frequency of language use

Reaction Time (ms)

-50 0 50

-100

-200

Performance monitoring

-150
|

10% 50%
Frequency of language use




SUMMARY 1

* There Is an association between language
proficiency and executive processing but
this relationship is not a unitary one;

* Bilingual advantage in resistance to proactive
interference;

 Similar performance patterns across children with
different proficiency levels in implicit learning and
performance monitoring.



Overall speed of processing and language

proficiency show a positive correlation in various
verbal EF tasks.

In addition to language proficiency, the frequency
of language use also shows an interaction with EFs.

Those highly proficient bilingual children, who use both
languages on a regular basis (50%-50%), show smaller
intrusion cost and larger post-error slowing than highly

proficient children with less frequent language use of the
weaker language.



STUDY 2: HUNGARIAN-ROMANIAN
CHILDREN

« Goals: To test executive processing in highly
proficient bilingual children from similar cultural
background, SES, and language of education.

» To examine the relationship between executive
processing and speed of processing in highly
proficient bilingual children.



PARTICIPANTS

18 monolingual children

13 Hu-Ro bilingual children
Ages: 8-10 yrs

L1: Hu (dominant language)

Language proficiency in Romanian (L2)
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IMPLICIT LEARNING

Implicit learning
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PROACTIVE INTERFERENCE
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PERFORMANCE MONITORING
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SUMMARY 2

» Several significant interactions between task
condifion and group:

* RT in implicit learning: bilingual children showed
steeper learning curve;

* Monolingual children showed larger intrusion cost
in the Pl condition;

* In performance monitoring the monolingual
children benefitted more from the external cue
than the bilingual children.



Unlike the American children, the Hu-Ro
bilingual children did not differ from their
monolingual peers in verbal baseline
measures but showed an advantage in
nonverbal baseline;

Verbal baseline results in bilingual children
across tasks may reflect the influence of the
language context — the official language is
Romanian.



Speed of processing beyond the baseline:

* With each repetition in the implicit learning task, bilingual
children showed larger improvement in RT than their peers;

» The interference cost in RT is larger for the monolingual
children;

+ The tone condition in the performance monitoring task
resulted in improved RT in monolingual children only.

Significant correlations:

* More balanced bilingual children showed more efficient
implicit learning;
* More efficient learners showed smaller intrusion costs in PI;

* More efficient learners showed greater post error slowing,
better monitoring skills.



COMMON PATTERNS: PI

English speaking children

Resistance to proactive interference
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Resistance to proactive interference:

* Interference affects everyone's performance
negatively;

* Bilingual individuals are more efficient in resisting
Inferference than their monolingual peers;

* the pattern is independent of age, environment,
SES, culture;

» Resistance to Pl shows positive correlation with
language proficiency.



CONFLICTING RESULTS

VERBAL BASELINE
English speaking children Hu-Ro speaking children
English speaking young adults Verbal baseline may be affected

by language context;

Verbal baseline




Hu-Ro speaking children
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Implicit learning:

» Overall speed of processing advantage in
bilingual participants;

» Learning curves: mixed in children, steeper in
adults;

Implicit learning rate is correlated with
resistance to interference and error
moniftoring.



PERFORMANCE MONITORING

English speaking children English speaking young adults
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CONCLUSIONS

* As suggested by different theoretical
models (e.g. Miyake et al., 2000), EFS are
Independent functions but interact with
each other and they also interact with
various language factors.

- EFs show a relationship with language
proficiency. More proficient bilingual
participants showed more efficient
execufive control, e.g., steeper learning
curves and smaller intrusion costs.



Proficiency is not the only language factor
that shows an association with executive
control: language use and language
celned Melisi el Heitsle)iee)

There is a bilingual advantage in resistance
to proactive interference across age groups
and languages.

A global processing speed advantage is
present in most EF tasks for the bilingual
participants.
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FUTURE

Examine resistance to proactive interference in linguistically more
complex task.

Balanced bilingual children are typically faster than less proficient
or monolingual peers and they are also more efficient on several
EF tasks. Is efficiency primarily related to speed of processing or
language proficiencye

Highly proficient bilingual children show steeper learning curves
than their peers. What makes them better learnerse

How are language proficiency, language use, and language
context related to each other and to specific executive
componentse
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