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–! 100+ community talks 
–! 120+ events for 

international companies 
and organizations 

–! 80+ media appearances 
–! Now a Centre of 

Excellence with offices 
and permanent staff 

–! An international network 
of branches (3 in the 
UK, 12 in other 
European countries, 2 in 
the US) 
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Bilingualism Matters 

Areas of engagement 

•! Early language learning in the preschool and 
primary school years 

•! Maintenance of home languages in immigrant 
children 

•! Maintenance of regional minority languages 

•! Language learning in young and older adults 
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How can researchers help to 
raise awareness? 

 
•! What do people (think they) know? 

•! What subset of research can be 
communicated and how? 

•! Engaged research 

 

 
Common misconceptions 

 
CONFUSION! 

     
 

  
    

 
 
 
COGNITIVE DELAYS!  
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Common misconceptions 

 
BAD PERFORMANCE AT SCHOOL! 
 
 
 
 
 
 
USEFUL AND USELESS LANGUAGES 
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English
Spanish
Chinese...

Gaelic
Sardinian

Polish
Urdu…
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•! Persuading 

people that 
early 
bilingualism is 
not bad for 
children 

   
 

 

8 

 
•! Persuading 

people that 
bilingualism 
and  language 
learning are 
good and 
worth 
investing in 

   
 

 

  ARE BILINGUAL CHILDREN 
CONFUSED OR DELAYED? 

•! Early separation of the two 
languages 

 

•! Similar stages and 
milestones in bilingual and 
monolingual language 
development IF ENOUGH 
INPUT RECEIVED (but also 
differences for some 
aspects of language) 
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Research on bilingualism shows: 

•! Competence and 
creativity in language 
mixing 

 

 
•! Smaller vocabulary in 

each language but 
wider vocabulary 
across languages  
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Research on bilingualism shows: 
Grammatical gender 

(Unsworth et al 2013) 

•! Gender in Greek and Dutch in bilingual 
children with English as the other 
language 

•! Does input matter? 

•! Does age of onset matter? 
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New misconceptions 

•! BILINGUAL 
CHILDREN ARE 
MORE 
INTELLIGENT!  
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Focus on executive functions 

•! A set of cognitive 
processes that 
underlie goal-
directed behaviours. 

Individual Differences in Executive Functions 11

may be tapping. According to our current view, common EF is 
about one’s ability to actively maintain task goals and goal-
related information and use this information to effectively bias 
lower-level processing. This basic ability is necessary for all 
three EFs and has also been suggested as a key requirement of 
response inhibition (Munakata et al., 2011). In contrast, we 
hypothesize that the shifting-specific component reflects flex-
ibility—ease of transitioning to new task-set representations. 
At present, we are less certain about what the updating- 
specific component taps, but two candidate mechanisms are 
effective gating of information and controlled retrieval from 
long-term memory.

Substantial genetic contributions
The second conclusion is that individual differences in EFs 
reflect substantial genetic contributions at the level of latent 
variables (Friedman et al., 2008). As is commonly done in 
behavioral genetic analyses, we used correlations from mono-
zygotic (identical) and dizygotic (fraternal) twins to decompose 
the sources of individual differences in EFs into three compo-
nents: genetic variance (heritability) and two types of environ-
mental variances (shared and nonshared environments).

The individual tasks showed moderate heritability (.25–.55), 
with the remaining variance attributable mostly to nonshared 
environment (which includes measurement error). However, at 
the level of latent variables, where measurement error is mini-
mized, the heritability estimates were considerably higher (over 
.75). More important, substantial genetic contributions were 
observed at both unity and diversity levels, suggesting that sepa-
rate sets of genes contribute to the variability in common EF 
versus updating-specific and shifting-specific abilities. Such 

results hold promise for current efforts linking specific genes to 
EFs (see Barnes, Dean, Nandam, O’Connell, & Bellgrove, 
2011, for a recent review), but also point to the complexity of 
the EF genetic structure.

We should emphasize here that high heritability does not 
mean immutability. Heritability is the portion of variability 
across individuals within a particular sample attributable to 
genetic effects at a particular point in time. Thus, it says noth-
ing about the source(s) of a particular individual’s EF ability 
or the trainability of EFs within each individual or among a 
group of individuals. In fact, recent studies suggest that EF 
ability is amenable to some training effects (e.g., Dahlin, 
Neely, Larsson, Bäckman, & Nyberg, 2008), although the 
transferability of training effects across different types of EF 
tasks and cognitive measures (e.g., fluid intelligence) has not 
been clearly established yet.

Clinical and societal relevance
The third conclusion is that purely cognitive measures of EFs 
can predict individual differences in clinically and societally 
important behaviors (Friedman et al., 2007, 2011; Young et al., 
2009). In particular, recent evidence points to the unity com-
ponent of EFs (common EF) as the primary source of such 
predictive power.2

An illuminating example comes from the twin data on 
behavioral disinhibition (Young et al., 2009). Behavioral dis-
inhibition is a general vulnerability factor hypothesized to 
underlie different types of so-called externalizing behavior 
problems, such as attention deficits (often shown by individu-
als with attention deficit hyperactivity disorder), novelty seek-
ing/risk taking, conduct disorder, and substance use. A latent 
variable for behavioral disinhibition was substantially corre-
lated (−.63) genetically with the common EF variable (the 
phenotypic or nongenetic correlation was −.35), indicating 
that better general EF ability is associated with fewer such 
behavioral problems.3

More generally, recent research has yielded substantial evi-
dence that links individual differences in EFs to diverse self-
regulatory behaviors, such as the expression and control of 
implicit racial biases and prejudice (e.g., Klauer, Schmitz, Teige-
Mocigemba, & Voss, 2010; Stewart, von Hippel, & Radvansky, 
2009), staying faithful to romantic partners (e.g., Pronk, Karre-
mans, & Wigboldus, 2011), and successfully implementing diet-
ing and exercising intentions (e.g., Hall, Fong, Epp, & Elias, 
2008). These findings from various subdisciplines of psycho-
logical science suggest that those simple lab-based EF tasks 
illustrated in Figure 1 are capturing something important and 
meaningful, especially at the level of latent variables.

Developmental stability
The final conclusion is that individual differences in EFs show 
some stability during development. In our research, this con-
clusion has emerged from two lines of longitudinal analyses.

Common EF

Updating
Ability

Shifting
Ability

Inhibition
Ability

=

=

=

Updating-
Specific

+

Shifting-
Specific+

Unity Diversity

Fig. 3. Schematic representation of the unity and diversity of three executive 
functions (EFs). Each EF (e.g., updating) is really a combination of what is 
common to all three EFs (common EF) and what is specific to that EF (e.g., 
updating-specific ability). Although our initial research has focused on three 
types of EFs (the left side of the equation) and how they relate to other 
psychological measures of interest, the unity/diversity framework we have 
been developing focuses on the right side of the equation (common EF, 
updating-specific, and shifting-specific abilities) so that we can more directly 
specify the cognitive and biological underpinnings of the unity and diversity 
of EFs. In this figure, the inhibition-specific component is absent, because we 
have found repeatedly that, once the unity (common EF) is accounted for, 
there is no unique variance left for the inhibition-specific factor, a point also 
illustrated in Figure 2b in the data from a large twin sample (Friedman et al., 
2011).
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Current controversies" 

•! Effects have been found in experimental 
research with both child and adult bilinguals, 
but not in all studies. 

 
•! The effects are not always ‘advantageous’ 
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Cognitive benefits" and their 
flip side 

•! There may be another side of the coin 

•! See e.g. Treccani, Argyri, Sorace & 
Della Sala (2009): early bilinguals are 
better at inhibitory control and therefore 
have a larger negative priming effect. 

•! Possible effects of this trade-off on 
language? 

 
Italian-English and Italian-Spanish 

bilingual children 
(Serratrice et al. 2009; Sorace et al. 2009; Sorace & Serratrice 

2009; Serratrice et al, 2012) 

•! Large group (N=167) of older bilingual 
children: age ranges 6-8 and 9-10. 

 
•! Monolingual child and adult Italian and 

English-speaking controls 

•! Two different structures 
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Subject pronouns 

 

T 
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(1a) While John is eating, he (John) is  
talking on the phone. 

(1b) While John is eating, he (Paul) is  
talking on the phone 

  English 

 
SAME 
 TOPIC 

DIFFERENT
TOPIC 

Italian/ 
 Spanish 

(2a) Mentre Gianni mangia, ø (Gianni) 
parla al telefono 
While Gianni eats, talks on the phone 
 
(2b) Mentre Gianni mangia, lui (Paolo) 
parla al telefono 
While Gianni eats, he talks on the 
phone 

SAME 
TOPIC 

DIFFERENT  
TOPIC 
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Determiners with plural nouns 
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(3a) ! Sharks are dangerous animals 
 
(3b) The sharks at the aquarium are small 

  English 
GENERIC 

SPECIFIC 

Italian/ 
 Spanish 

(4a) Gli   squali sono animali  pericolosi 
    the sharks are  animals  dangerous 

 
(4b) Gli   squali  all’acquario sono piccoli 

    the sharks at the aquarium are small 

GENERIC 

SPECIFIC 

Results: subject pronouns 
•! Both Italian-English and Italian-Spanish 

bilinguals accept overt subject pronouns in 
null subject pronoun contexts  

  Paperinoi ha detto che luii è caduto  
  Donald Ducki said that hei fell 

 
 
•! Younger monolingual control children also 

accept inappropriate overt pronouns. 
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Results: determiners with 
plural nouns 

•! Only the Italian-English bilinguals, but not the 
Italian-Spanish bilinguals, accept 
ungrammatical bare Ns in Italian.  

  *In genere fragole sono rosse   
    generally strawberries are red 

 
•! Native Italian controls, both young and older 

children and adults, perform at ceiling. 
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Extension of overt pronouns 
happens in late bilingual speakers 

•! advanced L2 speakers of Italian 

•! attrited L1 speakers of Italian 

 
L2 speakers > L1 attriters 

 
•! but also speakers of 2 null subject languages 

(Belletti et al. 2007; Sorace & Filiaci 2006; Tsimpli, Sorace, Heycock & Filiaci 
2004; Sorace et al 2009; Sorace 2011)  

 
; 
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WHAT’S THE PROBLEM WITH 
SUBJECT PRONOUNS? 

Grammar-context coordination 
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The Language and Cognition study 
in Sardinia 

•! Verbal cognitive task: younger bilingual children 
initially have lower scores but by the end of the 
second year they overtake monolinguals. 

•! Non-verbal cognitive task: younger bilingual children 
are initially the same as monolinguals but older 
bilinguals have higher scores than monolinguals. 

•! Italian language task: globally no differences between 
bilingual and monolingual children, except for one 
more complex structure where bilinguals have an 
advantage on monolinguals. 
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The Language and Cognition study 
in Sardinia 

•! Gradual emergence of linguistic and 
metalinguistic changes in bilingual children 

•! Bilingual children are not worse than 
monolinguals in Italian, in most cases they 
have the same abilities 

•!   
•! Where there are group differences, these are 

in favour of the bilinguals. 
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A study of Gaelic-medium 
education 

Sorace, Cape & Bak (submitted): 
 
•! 63 bilingual children in GME; 

matched monolingual controls in 
English-medium education schools 

•! 3 tests from the  ‘Test of Everyday 
Attention for Children” (Manly et al 
1999) 

•! Bilingual children better than 
monolinguals in one of the tests, 
“Opposite Worlds”, just like the 
Italian-Sardinian children in the 
Sardinian study. 
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Previous consistent results 
Lauchlan, Parisi & Fadda (2012): 
 
•! 62 bilingual children (32 in 

Sardinia e 30 in Scotland)  

•! 59 monolingual children (29 in 
Sardinia e 30 in Scotland) 

•! Tests of non-verbal reasoning, 
cognitive control, working 
memory, metalinguistic and verbal 
abilities, mental arithmetics. 
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•! Bilingual children score higher than monolinguals 
in three out of five tests.. 

•! Gaelic-English bilinguals scored higher than 
Sardinian-Italian bilinguals. 

•! Possible effects of Gaelic-medium education (no 
Sardinian-medium education). 

 CAN YOUNG CHILDREN LEARN A 
SECOND LANGUAGE AT SCHOOL? 
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Learning languages at school: 
the Scottish context Learning languages at school: 

the Scottish context 
•! Language learning not a high priority 

•! Lack of confidence in teachers and parents 

•! Lack of involvement/interest in parents 

•! Extremely busy teachers 

•! Overscheduled schools 

•! Feeling that “why do we have to bother with languages?” 

•! Unrealistic expectations 

The Early Learning of Chinese 
project 

 
•! 2 hours a week for 6 

months 

•! Native Chinese 
speaking volunteers 
work with the teacher 

•! What do children 
learn? 

•! Chinese language 
ability:  
–! Lexical tones 
–! some written Chinese 

characters.   

•! Metalinguistic 
awareness:  
–! Better awareness in 

the mother tongue  
  

•! Executive function:  
–! Effects of Mandarin 

input on children’s 
attentional skills 

•! The tone Detective 
game 

•! Character recognition 

•! Sun-moon problem 

•! DCCS 

Results from three schools A, 
B, and C 

•! Children who received 
more Mandarin input from 
the TA (schools A and C) 
performed better in tone 
and character recognition 

•! ELCP children better than 
controls at Sun-moon and 
DCCS part 3 
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The SOFT project (ongoing) 

•! The SOFT project aims to help 
immigrant children in the acquisition of 
the host language, but is not limited to 
this. 

•! It also aims to facilitate social 
integration by having immigrant and 
local children learn a third language. 
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The SOFT project (ongoing) 

•! Learning a language that is different 
from both the host language and the 
immigrant language can create a level 
playing field where all children are 
equal. 

•! In fact immigrant children may be at an 
advantage because they are already 
bilingual. 50

The SOFT project (ongoing) 

•! The project facilitates home-school 
relationships by having parents involved 
in the same language learning activities 
promoted for the children by the school. 

•! Testing still ongoing. 
.   
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Conclusions 

•! Research on language and cognition 
can dispel old and new misconceptions 
about early bilingualism 

•! It can inform decisions on bilingualism 
and language learning in families, 
schools and other community sectors. 

 
THANK YOU! 

 
ANY QUESTIONS? 


