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ABSTRACT 
Being bilingual is prevalent and is on the rise worldwide. Although there were some people discussing the null result 
of being bilingual in cognitive aspects (executive functions, metacognition), there were lots of investigations 
demonstrating that being bilingual exhibited many aspects of benefits in cognitive development for young children. 
Frequently, articles and investigations paid attention to one benefit or phenomenon in this area. This review article 
aims to summarize and examine three main bilingual cognitive benefits in executive functions (inhibitory control, 
working memory, shifting), enhanced language skills, and neurological changes for young children. In conclusion, we 
find that being bilingual leads to positive and beneficial results than null results. 

Keywords: Bilingual, Young children, Cognitive Benefit

1. INTRODUCTION 

Bilingualism is common and is on the rise in many 
parts of the world. For example, according to the 2016 
European Commission survey,  more than 80% of 
European Union citizens speak at least one foreign 
language [1]. From the 2017 Statistics Canada report, 
54.5% of people with a native language other than 
English or French used their native language and an 
official language at home [2]. Even in the United States, 
which is widely considered to be monolingual, 21.9% of 
U.S. residents spoke a foreign language at home in 2018, 
more than double the 11 percent in 1980 [3]. Although 
no worldwide data existed, it has been estimated that 
about half of the world’s population is bilingual [4]. 
Such widespread bilingualism motivated researchers to 
investigate the effect of bilingualism on cognitive 
development.       

This article will discuss the potential cognitive 
benefits associated with being bilingual for young 
children from three aspects. Firstly, we will review the 
effect of being bilingual on executive functions, 
including inhibitory control, working memory, and 
shifting. Secondly, we will discuss how language 
abilities are changed due to acquiring a second language. 
Thirdly, to investigate the underlying mechanism for 
these cognitive benefits of being bilingual, evidence of 

the brain's structural changes in the bilingual 
populations will be discussed.  

Regarding executive functions, Santillán & Khurana 
examined a study to suggest that bilinguals were 
associated with quicker inhibitory control by comparing 
with three groups with different language experiences 
[5]. Additionally, Hilchey & Klein discovered that 
bilinguals have better inhibitory control on both 
compatible and incompatible tests [6]. Filippi et al. 
inspected that bilinguals are more likely to ignore 
distractors to understand complex sentences than 
monolinguals [7]. Garcia et al. explored that bilinguals 
had enhanced working memory which had a positive 
effect on children’s mathematical development [8]. 
Daubert & Ramani furthermore maintained that being 
bilingual for children with disruptive behavior disorders 
displayed fewer working memory problems [9].  
Mehrani & Zabihi concluded that young bilingual 
children show higher scores on shifting tasks and Prior 
& Macwhinney also argued being bilingual had less 
shifting costs by doing shifting tests [10, 11]. 

Concerning language abilities, young bilinguals 
have the better capability of acquiring a third language 
compared with monolinguals due to their enhanced 
metalinguistic awareness[12]. In other words, young 
bilinguals are more likely to comprehend arbitrary word 
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meanings and forms. Moreover, Weikum et al. also 
insisted that young bilinguals show better development 
of visual language discrimination by showing infants a 
slient video clip with two languages [13].  

With respect to neurological changes, Klein et al. 
contended that bilingual young children had increased 
thickness of the left inferior frontal cortex, which was a 
significant area in the brain for speech development [14]. 
Moreover, Elmer et al. and Piliasikas et al. stated that 
children who are bilingual also had a structural change 
of white matter, which leads to an enhancement in 
children’s speech and semantic development.  

However, other researchers find inconsistent results 
regarding the cognitive benefits of being bilinguals. For 
example, Nichols et al. assessed general executive 
functions between monolinguals and bilinguals and 
found no reliable differences between groups [15]. In 
addition, Duñabeitia et al. and Antón et al. tested 
inhibitory skills and came to the same conclusion that 
the cognitive function of bilinguals is not better than 
that of monolinguals [16,17]. Further, Folke et al. found 
a bilingual disadvantage in metacognition by examining 
confidence judgments of perceptual tasks [18]. 

How bilingual individuals are different from 
monolinguals has been extensively studied, with a 
majority of researchers focusing on the better 
performance of bilinguals on tasks that measure certain 
cognitive abilities. Previous studies suggested that using 
two languages actively alters the executive functions, 
including inhibitory control and task shifting [5-11]. 
These cognitive abilities may be generalized to some 
non-linguistic domains. However, it remains unclear 
whether the bilingual advantages are still significant 
when we directly measure cognitive abilities using non-
linguistic tasks, and people are still looking for 
appropriate methods for studying it [19]. As a result, we 
want to solve the debate over whether a bilingual 
advantage exists in children by reviewing the current 
research addressing cognition in bilinguals from 
different cognitive perspectives, such as executive 
functions, linguistic abilities, and neurological changes.  

2. EVIDENCE FOR BILINGUAL 

ADVANTAGES 

2.1. Executive Functions       

To begin with, being bilingual is essential and 
beneficial for young children’s cognitive development, 
in particular executive functions. Executive functions 
(EFs) are “higher-order cognitive processes involved in 
goal-oriented behavior, such as planning and sequencing” 
[20]. In other words, EFs are adjustable actions that 
individuals are able to provide their own unique 
responses instead of having automatic and orthodox 
ideas and reactions [21]. These functions are significant 

and necessary for young children to solve original and 
novel academic and learning problems. The most often 
mentioned components of executive functions are 
inhibitory control, working memory and shifting [21]. 
Inhibition control is the capability of intentionally 
inhibiting impulsive responses, ideas and actions [20]. 
Working memory is the ability to conserve and 
manipulate information in the mind while adding or 
subtracting information [22]. Shifting also calls 
cognitive flexibility, meaning the ability to consciously 
disengage from one task for managing another task or 
goal [21]. Now, let’s go through accurately about being 
bilingual is effective for children in each aspect of 
executive functions. 

2.1.1. Inhibitory Control        

Firstly, being bilingual could highly upgrade 
children’s inhibitory control. Santillán & Khurana 
claimed that being bilingual and immersing in bilingual 
environments are significantly aligned with quicker 
inhibitory control (IC) development [5]. They compared 
three groups of people differing in different language 
backgrounds, monolingual English children, Spanish-
bilingual children and children who transitioned from 
being Spanish monolingual to Spanish-English bilingual 
[5]. By undertaking a pencil-tap task which is a measure 
from Preschool Self-Regulation Assessment (PSRA) of 
IC, both children and tester have a pencil. Children 
should tap their pencil one time when the tester taps his 
or her pencil twice, or the tester taps it once and 
children tap it twice [5]. This task allows children to 
remember the task’s rules in mind. As a result, Spanish-
English bilinguals performed better than the other two 
groups. Hilchey & Klein also suggested that young 
bilingual kids have better inhibitory control. By doing 
both compatible and incompatible trials, such as Simon 
tasks and Spatial troop, etc., bilingual children are more 
likely to suppress unrelated information comparing to 
monolinguals [6]. Moreover, Filippi et al. did research 
that tested whether young bilingual and monolingual 
children in the classroom can understand passive and 
active sentences in English [7]. The main task for 
children was to determine the target sentence with 
verbal interference. Children were instructed to neglect 
distractor sentences and pay attention to the target 
sentences [7]. The result displayed that bilingual 
children did better than monolingual children on this 
task due to bilinguals are more specific in apprehending 
complex sentences in the presence of linguistic 
interference [7].  

Both Santillán & Khurana and Hilchey & Klein 
found common points that being bilingual is beneficial 
for inhibitory control. However, they still investigated 
different factors to influence the final result. For 
Santillán & Khurana, they also inspected that the longer 
exposure of the second language is associated with 
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enhanced development of IC [5]. According to Hilchey 
& Klein, social economics status (SES) should be 
adequately controlled in studies. If researchers could 
highly control this factor, it might remove bilingual’s 
advantages of inhibitory control [6]. 

2.1.2. Working Memory 

Additionally, with the help of being bilingual, 
children also show enhancement in their working 
memory (WM). Daubert and Ramani suggested that 
young bilinguals' enhanced working memory could be a 
positive influencer for mathematical development [8]. 
They compared 74 bilinguals and monolinguals by 
completing both non-verbal WM tests and metathetical 
tests involving addition, numeral identification and 
nonsymbolic magnitude comparison tasks [8]. As a 
result, they found out that bilinguals outperform in both 
tests than monolinguals on working memory by 
controlling other factors, such as SES and age. It is an 
interesting point that they also concluded that bilinguals 
show higher scores on addition and numeral 
identifications tests [8]. Therefore, bilingual children 
may show their unique benefits on mathematical 
achievement and learning. Daubert & Ramani stated 
that bilingual children with disruptive behavior 
disorders (DBDs) perform better than monolingual 
children on spatial working memory tasks [9]. They 
tested children working memory individually through 
both verbal and mathematical aspects by the Automated 
Working Memory Assessment (AWMA) [9]. What is 
more, they also discovered that bilinguals with DBDs 
exhibited fewer WM problems than monolinguals. 
Hence, being bilingual could also be an essential and 
protective factor contributing to children with DBDs [9].  

2.1.3. Shifting      

Thirdly, being bilingual for young children also has 
a positive impact on their shifting. Mehrani & Zabihi 
declared that bilinguals not only show competence in 
linguistic aspects but also in executive functions, such 
as shifting and working memory [10]. They compared 
36 Persian-Turkey young bilinguals and 31 Persian 
monolinguals by undertaking dimensional change card 
sort (DCCS), a test for measuring shifting ability. 
Children would sort cards with two dimensions of color 
and shape [10]. As a result, bilinguals showed higher 
scores on shifting tasks than monolinguals’. What is 
more, Prior & Macwhinney also deserted that bilingual 
students displayed less switching costs than 
monolinguals by doing task-switching paradigm [11]. 
Meanwhile, they also discussed that lifelong 
bilingualism might essentially impact people’s shifting 
abilities. In other words, bilinguals might garner 
improved proficiency in shifting between mental sets 
[11]. 

2.2. Language Skills  

Besides the improvement in executive function skills, 
bilingualism's cognitive benefits can also be reflected in 
their enhanced language abilities. A substantial amount 
of studies have demonstrated that bilinguals, compared 
to their monolingual counterparts, are more easily able 
to acquire a third language [23]. One contributing factor 
to this superiority is the increased metalinguistic 
awareness [24]. Metalinguistic awareness is defined as 
the ability to reflect on language as an object and is 
closely tied to other aspects of language development, 
such as children's knowledge of words and concepts and 
their sentence comprehension [25]. One early study 
measured metalinguistic awareness among grade 3 and 
grade 6 bilingual children and the monolingual control 
group using language objectivity test, revealing that 
bilingual children in both grade groups showed a higher 
awareness of the arbitrary relationship between a word's 
meaning and its form [26]. Bialystok's review examined 
the metalinguistic development between bilingual and 
monolingual children and concluded that bilingualism 
was associated with a higher ability to reflect on the 
language and better performance on certain tasks such 
as those involving world awareness [22]. Moreover, 
previous studies have suggested an additive effect of 
bilingualism on L3 acquisition. In one study 
investigating the impact of bilingualism on vocabulary 
achievement in English among Iranian EFL learners, the 
bilingual group performed significantly better than the 
monolingual group, controlled for age, gender, and the 
level of instruction, on a controlled productive ability 
vocabulary test [23]. 

In addition to language learning ability that showed 
up later in life, previous research has also shown better 
visual language discrimination performances in 
bilingual infants comparing to monolingual infants. In 
the beginning stage of language acquisition, infants 
become attuned to the sounds and rules of their native 
language. A bilingual child is exposed to two languages 
at the same time and is able to keep them distinct. 
Weikum et al. showed silent video clips of talking faces 
to both monolingual and bilingual infants [24]. At eight 
months, the monolingual infants whose native language 
is English lost the ability to distinguish English from 
French. However, 8-month-old French-English bilingual 
infants can discriminate between the two languages. 

2.3. Neurological Changes      

Many studies have investigated the neurological 
differences between bilingual and monolingual 
individuals and found many structural and 
neuroplasticity differences. Actively using two 
languages drastically changed the everyday experiences 
of bilingual children, whose brains develop more 
rapidly than at any other time in life. Over time, being 
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bilingual may rewire the brain and change the brain not 
only functionally but also neurologically. Many 
previous studies have shown the structural changes in 
people who have been actively using more than one 
language since childhood.  

Klein et al.’s study compared the cortical thickness 
of simultaneous bilingual, sequential bilingual, and 
monolingual participants [14]. The MRI results showed 
that learning two languages sequentially had an effect 
on brain development. Specifically, there was a positive 
correlation between the age when a second language 
was acquired and the thickness of the left inferior frontal 
cortex. The left inferior frontal cortex is crucial for 
processing and generating speech; thus, the increased 
thickness in this area may explain bilingual’s superior 
language learning ability compared to monolinguals 
[29]. Elmer et al.’s study also showed the induced 
neuroplasticity related to white matter architecture at the 
macrostructural level [30]. Concretely, comparing to the 
control group, professional simultaneous interpreters 
had a lower fractional anisotropy value in anterior and 
posterior parts of the corpus callosum, which is 
associated with reduced axial and enhanced radial 
diffusivity, suggesting a different and more complex 
structure with less parallel devolution. Similarly, 
Piliasikas et al.’s study found the structural change of 
white matter in bilingual individuals [31]. Using Tract-
Based Spatial Statistics analysis, higher fractional 
anisotropy values were found in bilinguals compared to 
monolinguals in language-related WM tracts, which 
might give bilingual advantages on semantics and 
syntax processing.  

3. EVIDENCE AGAINST BILINGUAL 

ADVANTAGES      

Although previous research has found that 
bilingualism is beneficial to executive controls, 
language learning skills, and neurological functions, 
other studies have shown no such difference between 
monolinguals and bilinguals.  

3.1. Executive Functions       

In the study of 11,041 participants, Nichols et al. 
found no reliable differences in executive function 
between monolinguals and bilinguals [5]. Specifically, 
they used twelve cognitive tests to assess executive 
functions, such as working memory, problem-solving, 
and planning. The results demonstrated a bilingual 
benefit on Digit Span when groups were poorly matched; 
however, the effect is disappeared when the groups were 
matched in terms of country of birth, SES, and 
education. Thus, the researchers concluded that 
bilingualism does not have general cognitive advantages.  

Further, Duñabeitia and colleagues tested the 
cognitive performance of bilingual and monolingual 

children to evaluate their inhibitory skills [29]. 
Specifically, they used a classical verbal version of the 
Stroop task and a nonverbal version of the same task. In 
the nonverbal version, they used the Attention Network 
Test (ANT) that requires participants to pay attention to 
an arrow and decide in which direction an arrow is 
pointing. This nonlinguistic task involved executive 
control as well as alerting and orienting networks. The 
results showed that both monolingual and bilingual 
children had equal performance in these two tasks. Also, 
the result was not affected by any independent factors 
investigated. Thus, even though much research supports 
bilingual inhibitory advantages, Duñabeitia et al. 
indicated that bilingual children do not have specific 
merits in inhibitory control compared to monolinguals. 
Additionally, Antón et al. also reached the same 
conclusion that there are no bilingual advantages in 
inhibitory skills [30], given that the performance of the 
ANT task of both monolingual and bilingual children 
was highly similar and indistinguishable.  

3.2. Metacognition       

Besides contradictory evidence of bilingual 
cognitive benefits, other studies focus on metacognition 
[6]. Metacognition is the ability to be aware of one’s 
cognitive process [31], and it is usually evaluated by 
comparing participants’ task performance and 
confidence judgements between correct and error trials 
[6]. For example, if participants are shown a series of 
pictures and are asked to evaluate whether they have 
seen them before, people with good metacognitive 
abilities would report a higher level of confidence when 
making correct judgments than when they were wrong. 
Specifically, Folke et al. used a two-alternative-forced-
choice task to assess metacognitive performance by 
comparing confidence judgments regarding accuracy, 
bias, and efficiency for bilinguals and monolinguals. 
Participants are asked to complete the digit span task, 
Raven’s Matrices, and the Dot Discrimination task. The 
results found that bilingual participants were less 
confident in their judgement when they completed tasks 
correctly compared to monolinguals, indicating a 
bilingual disadvantage in metacognitive efficiency. 

4. CONCLUSION 

The aim of this paper was to investigate the debate 
of bilingual benefits in young children. On the one hand, 
we have demonstrated that bilingual children have better 
executive functions in three aspects compared to 
monolingual children. Specifically, bilingual children 
showed higher inhibitory controls by outperforming 
monolinguals in tasks requiring irrelevant information 
inhibition. They also exhibited the enhancement in their 
working memory, which has the potential benefit on 
mathematical learning. In addition, being bilingual for 
young children could result in improved shifting 
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abilities in DCCS, indicating less switching cost for 
bilinguals to switch their attention between different 
mental sets. Further, we have discussed bilingual 
benefits associated with language skills. Bilingual 
children were easier to acquire a third language due to 
enhanced metalinguistic awareness than monolingual 
children. Bilingual infants also showed better visual 
language discrimination, helping them distinguish 
between two languages, while monolingual babies have 
lost the ability due to a lack of a second language. 
Lastly, we examined neurological differences between 
monolinguals and bilinguals and found that bilinguals 
have better neuroplasticity which promotes language 
learning regarding semantics and syntax processing.        

On the other hand, we have reviewed the evidence 
that fails to detect a bilingual advantage in cognitive 
development. One study demonstrates that bilinguals 
and monolinguals had the same executive function 
performance. Subsequent studies examined the 
inhibitory skills and concluded that the inhibition 
difference between the two groups was too similar to 
distinguish. Thus, they reached the same conclusion that 
there is not a cognitive benefit associated with being 
bilingual. Moreover, bilinguals showed lower 
confidence in their judgments, demonstrating a bilingual 
disadvantage in metacognition. However, it should be 
cautious about interpreting null findings that didn’t 
support the notion of bilingual cognitive benefits as they 
frequently contain methodological limitations. For 
instance, regarding the conclusion of Duñabeitia’s [27] 
and Antón’s [28] studies, Bak questioned whether these 
groups differed in living in rural versus urban areas and 
in accessing the same educational and other services 
[33]. He also pointed out that the generalizability was 
diminished when researchers replicated the null findings 
from the same sample across multiple studies. Further, 
although most authors spare no effort to defend the 
standards of their bilingual samples, they rarely paid 
attention to monolinguals. 

Based on the articles we reviewed, clearly, there is 
more evidence supporting the cognitive benefits of 
being bilingual. However, we should be aware that 
studying bilinguals is notoriously problematic because it 
is difficult to control the various possible extraneous 
variables that may often play a role in group 
comparisons. Future studies should address the above 
concerns to create a more comprehensive study design. 
Taken together, in relation to the bilingual advantages in 
cognitive development, there may be possible 
confounding variables that have not been accounted for 
and tested, leading to ongoing debates. For example, 
SES is a potential factor that needs to be taken into 
consideration. It is well known that SES affects 
cognitive performance, and higher SES is associated 
with cognitive benefits [34]. However, much past 
research did not report SES information or control for 
unmatched SES between groups. Additionally, it is 

essential to manipulate the language background of 
bilinguals because the cognitive development of being 
bilingual may vary depending on the age at which the 
second language is acquired and the proficiency of each 
language [35]. Lastly, the age of participants also needs 
to be sifted through. Specifically, the advantage of being 
bilingual tends to be found more reliably in childhood or 
late adulthood, but it is elusive among young adults [36]. 
Our review mainly focused on young children; it is 
easier to find evidence supporting bilingual benefits 
than null results. However, since the impact of being 
bilingual on cognition varies across the life span, future 
studies should try to understand the developmental 
trajectory of some cognitive functions from different 
ages.  

In a word, we examined the evidence on the benefits 
of bilingualism from both points of view and concluded 
that bilinguals have more advantages than disadvantages. 
Therefore, we suggest that future researchers consider 
the above-mentioned existing limitations and find a 
comprehensive direction for bilingual research.  
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