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ABSTRACT 

The purpose of this review was to critically evaluate the previous literature on bilingual effects on executive function, 

in particular enhancement on attentional control. However, recent studies have shown inconsistent conclusions on the 

relationship between bilingualism and executive function. Such inconsistency could be attributed to the diversity of 

methodology, the complexity of bilingualism, and the lack of theoretical ground. Based on this review, the future 

direction would revise the theoretical framework to improve experimental design, and cautiously interpret and compare 

outcomes between studies. The ultimate aim is no longer to demonstrate whether bilingual advantages on executive 

function exist or not, but first to understand constitutions of bilingual experiences, then to investigate how different 

elements have potentially contributed to cognitive development over the lifespan. The significance of such 

investigations on bilingualism is not only practical for institutions to design effective foreign languages education for 

children within a normative trajectory, but also of importance to design and deliver effective interventions for the 

cognitive deficit populations.  
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1. INTRODUCTION 

Under the globalization era, people who acquired 

more than one language, which refers to bilinguals, are 

advantageous in adapting to this rapid global interaction. 

And their advantages are not limited to greater 

communication opportunities, scientific review papers 

claimed that bilinguals are advanced in executive 

functions than monolinguals [1, 2]. That is, bilinguals 

outperform than monolinguals in a variety of cognitive 

tasks. Moreover, neuroimaging studies have found 

functional and structural differences between 

monolinguals and bilinguals [3, 4]. Specifically, 

bilinguals employed a different neural circuit when 

engaging in non-verbal tasks, that is left inferior frontal 

cortex and left striatum. This neural circuit underlies the 

language switching process. Combined with the 

advantages of bilinguals in task performance, this 

evidence infers that the bilingual experience leads to an 

enhancement in the fundamental cognitive function, 

which can be generalized to other tasks that involved 

cognitive control [3]. Similarly, the proficiency in the 

second language proficiency and the age of acquisition 

positively correlate to the density of grey matter in the 

left inferior parietal cortex. This further augments the 

standpoint that bilingualism is beneficial for cognitive 

development. Given such a valuable contribution, foreign 

language pieces of training have been widely adopted in 

the clinical population to tackle cognitive deterioration, 

such as aging [5].  

However, recent reviews have critically evaluated 

these claims [6-7]. Firstly, the inconsistent methodology 

adopted in studies is disputed for leading to an over-

optimistic verdict. This is due to that bilingualism is a 

common and complex domain, features of bilingualism 

are embedded in individual experiences which are 

difficult to precise capture [8]. Secondly, there is no 

scientific theory that explains the link between 

behavioural performances and bilingual experiences. 

This result to that our understanding remains on the claim 

of bilingualism benefit cognitive development. To 

progress into the next stage of applying bilingual effects 

on the population in need, the best would be to critically 

review current issues in capturing bilingualism and 

seeking for potential improvements for filling such gaps. 

Therefore, this review will take an integral stance to 

review methodology and potential moderators in 

previous literature, and exclusively focus on whether 

bilingualism would gain cognitive benefit. Firstly, this 
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paper would outline the cognitive advantages bilinguals 

would receive compared to monolinguals mentioned in 

previous review papers. Secondly, it will critically 

evaluate methodological and theoretical issues that 

potentially explain the inconsistent stances between 

scholars. Finally, the current study would attempt to 

suggest improvements in future research.  

2. LITERATURE REVIEW 

2.1 Benefits Of Bilingualism In Cognitive 

Control 

Over the last decades, the advantages and 

disadvantages of bilingualism have been well 

documented. According to early research, it was found 

that bilinguals excel in a variety of cognitive tasks [1]. 

The next section covers the advancement in cognitive 

function for bilinguals. 

Given that bilinguals outperform monolinguals on a 

variety of cognitive tasks, early research inferred that 

bilingualism contributed to cognitive benefits. Bilingual 

children, for example, were found to be better than 

monolinguals at shifting their attention away from 

perceptual distracting information [9, 10]. Older 

bilinguals have this advantage in attentional control [2, 

11]. Bilinguals are found to have better working memory 

management, but only when the task is not semantically 

challenging [12]. This finding is in accord with recent 

research indicating that bilinguals are the disadvantage in 

lexical access, as it requires much more effort to select 

target languages [13]. It is also proposed that bilingual 

effects are generalisable to high-level cognitive functions 

such as cognitive flexibility, learning techniques, and 

abstract thinking skills in other studies [1, 14, 15]. 

Furthermore, research shows that bilinguals and 

monolinguals have functional and structural differences 

in cortical areas of the brain, which are linked to 

cognitive performance [4, 16, 17]. Longitudinal studies 

on second-language training have also revealed that 

bilingualism alters brain structure [3]. The bilingual 

experience of selective focus on target language could be 

one explanation for this cognitive enhancement [1, 18, 

19]. Bilinguals may have been inadvertently trained to 

control their attention as a result of frequent practices of 

resolving interference between languages. This improved 

attentional control then spreads to other higher-order 

cognitive skills that require executive control. 

However, further research found that these cognitive 

advantages are subject to characteristics of the task and 

individual variance. Or as suggested by .., this bilingual 

effect in cognitive function does not exist. When the task 

requires a moderate level of attentional control, 

bilinguals lose their cognitive advantage over 

monolinguals [20, 21]. Furthermore, bilinguals ’ 

performance on cognitive tasks is moderated by 

individual differences, such as proficiency in the second 

language, age of language acquisition, and learning 

context [22-25]. Intriguingly, the cognitive advancement 

does not appear in bilingual adults, but the effect does 

reappear in older bilinguals [11]. And In contrast to 

previous research on neuroimaging findings, non-

linguistic experiences such as aerobic exercise can 

explain the functional and structural differences in 

bilinguals' brains [26]. Namely, although there is a clear 

difference in neural circuits between monolinguals and 

bilinguals, it is misleading to interpret this difference 

exclusively to the bilingual experience. When taken 

together, the contradictory findings suggest that 

bilinguals' cognitive advantage is conditional. It is 

unclear if multilingual experiences have led to improved 

attentional control, or whether this benefit is transferred 

from linguistic to non-linguistic areas. Furthermore, 

because of the complexities of bilingualism and 

individual differences, it is unclear which factors may 

have led to improved cognitive development. As a result, 

there is no solid evidence that bilingualism provides 

cognitive benefits because of their linguistic experiences. 

2.2. Methodological Constraints  

2.2.1. Potential Misinterpretations On 

Correlational Design  

Existing bilingual literature can divide into three 

categories based on research design: correlational and 

experimental research. Correlational research 

investigates the correlation between variables, such as 

behavioral performance and neural circuity. It was found 

that monolinguals and bilinguals consistently recruited 

different neural circuits during language switching tasks 

[3, 27, 28]. Additionally, Garbin et al  [29] discovered a 

link between bilinguals' behavioural measures and grey 

matter volume. However, it should be cautious of post-

hoc interpretations. First, in linguistic tasks, there are no 

causal relationships between neural correlates of 

attentional control. In other words, bilingual experiences 

may or may not cause the difference in neural circuitry 

recruited in the task. Second, neural circuit differences 

observed in language switching tasks may not apply to 

non-linguistic tasks. According to Rodrguez-Pujadas et al 

[28], although bilinguals’ brain activation differed from 

monolinguals’ brain activation, there was no significant 

difference in behavioral performance in non-linguistic 

control tasks. It is implausible to believe that 

bilingualism has shaped the brain in such a way that it has 

improved general executive function. 

Experiments investigate the cause-and-effect 

relationships between variables, with the rationale that 

bilinguals engage in natural language training daily. 

When it comes to the relationship between bilingualism 

and executive control, however, it's unclear whether 

bilinguals' cognitive functioning improves because of 

their bilingual experience, or whether those with superior 
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cognitive functioning are more likely to learn a foreign 

language [5]. Furthermore, because the independent 

variable remains constant, there may be known and 

unknown factors that influence the outcome. Even 

potential moderators are considered in the cross-sectional 

studies, it is unknown the measure of behavioral outcome 

primarily focuses on post-training performance only. 

That is, no further investigation is on which features of 

individual bilingual experiences have contributed to the 

outcome, such as the age of second language acquisition. 

As a result, while differences in cognitive performance 

indicate a possible causal relationship between bilingual 

experiences and general cognitive functioning, there is 

little more information about how this change occurs. 

2.2.2. Difficulties In Conceptualising And 

Measuring Bilingualism And Executive 

Functions 

Definition and measurement of bilingualism are the 

potential cause of inconsistencies [30]. Firstly, ideal 

bilinguals should be proficient in both languages. It is of 

importance to distinguish bilinguals from second 

language learners [31], as only when the proficiency of a 

second language reaches a certain level that the cognitive 

performance would be significantly distinct from 

monolinguals [32]. Studies adopt self-reports or 

objective measures on the level of bilingualism. Even 

though the former can give exclusive bilingual 

background information, it is prone to subjective bias. 

And assessing the level of bilingualism in young children 

is even more difficult. Furthermore, some studies have 

differentiated early bilinguals and late bilinguals 

depending on the age of acquisition of the second 

language [33], overlooking the qualitative difference in 

the language experiences is problematic. That is, 

although the second language is acquired later in life, the 

abundant exposure and dominant use of the second 

language may compensate for the deficiency in early 

language experiences. On the other hand, monolinguals’ 

language acquisition is equally important. Limited 

studies have focused on how dialects have affected 

monolinguals’ cognitive performance [34]. Furthermore, 

monolinguals may be inevitably influenced by cultural 

globalization. In this case, how the immersion of foreign 

content in media would impact on cognitive development 

deserves academic attention.  

Another issue in the domain is the definition and 

measure of executive functions. Defined by Miyake et al 

[35], executive functions involve shifting, inhibiting 

information, and updating working memory. While 

without an agreement on unifying concepts and measures 

of executive functions, the better cognitive performance 

may be task-specific. Or the variety of cognitive tasks 

were measured as a latent common factor. Therefore, it is 

too early to conclude that bilingualism leads to an overall 

improvement in general executive functioning 

concerning methodological limitations. 

2.2.3 Lack of Theoretical Ground  

The most convincing model that accounts for the 

relation between bilingualism and cognitive functioning 

is the theory of joint activation. When equipped with two 

equally accessible language systems, bilinguals must 

focus on the target language system while suppressing 

the other. Fluent bilinguals are undoubtedly skilled at 

selectively attending to or switching between languages, 

and these language-specific advantages could be 

transferred to other tasks. This daily practice of resolving 

language conflicts control over language may serve to 

improve general executive control. However, this theory 

fails to explain the mechanism of transferring greater 

attentional control over languages to general executive 

control. In addition, given that speech-sign bilinguals do 

not experience cognitive conflicts over language, their 

performance on cognitive tasks supposed to be equally 

well as monolinguals. However, mixed findings suggest 

that there is a gap in interpreting task-specific 

performances and bilingual effects on general cognitive 

improvement [36, 37]. Taken together, it leaves very 

doubt on generalizing task-specific outcomes to an 

overall improvement in cognitive function and attributing 

this change to bilingual experiences alone. 

This theory also renders little utility for 

understanding the relationship between language 

conflicts and cognitive benefits. Namely, how bilinguals 

receive cognitive benefits from managing conflicts. As 

the theory indicates, the type of bilingualism may affect 

potential cognitive benefits. Supported by Tao et al [38], 

who found English-Mandarin bilinguals displayed 

smaller but significant cognitive advantage relative to 

English-Spanish bilinguals. On the other hand, the 

difference in cognitive performance can be explained by 

the individual difference in cognitive ability. Instead of a 

one-directional causal relation between bilingualism and 

cognitive enhancement, it is also plausible that 

cognitively advantaged individuals are more likely to 

pick up more than one language. That is, fluency in the 

second language is the consequence of better cognitive 

functioning rather than the cause.  

3. LIMITATIONS AND FUTURE 

IMPLICATIONS 

This study has several limitations that require future 

studies. Firstly, this study mainly discusses the 

advantages of bilingualism, although there is evidence 

that bilingual vocabulary retrieval ability is deteriorating 

[38]. It is interesting to know how degrees and types of 

bilingualism would link to linguistic disadvantages on 

each language, and how individual differences emerge in 

dealing with such trade-off. Secondly, most studies 
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mentioned in the review are healthy participants. Given 

that their bilingual experiences are diverse, it is hard to 

disentangle the impact of each component on cognitive 

performance. However, the clinical population is the 

alternative for working out how bilingual experience 

affects cognitive function. Thirdly, the focus of this 

review was limited to how bilingualism potentially 

contributed to cognitive function, it is more cogent to 

focus on the difference between bilinguals and second-

language learners, as well as the difference between 

bilinguals and multilingual. This helps to take a closer 

look at how bilingual (multilingual) experiences 

potentially lead to cognitive enhancement.  

4. CONCLUSION 

As recent studies have found null effects of 

bilingualism on cognitive function, this review has 

outlined potential reasons for these contradictory results. 

That is, without a theoretical ground, our interpretations 

on the link between bilingualism and cognitive effects 

can only be considered as a speculation rather than a firm 

conclusion, given that results were based on correlational 

researches. Although this review suggested that the 

cognitive benefits of bilingualism may be less appealing 

than it thought to be, it does not mean the application of 

foreign language interventions for the clinical population 

is of less significance. The investigations of clinical 

samples may promisingly render evidence of how 

bilingual experience contributes to cognitive function. 

Furthering our understanding of the effect of second-

language acquisition in children’s normative 

development is also crucial for educational institutions to 

deliver effective language lessons. Learning a second 

language becomes a necessity for a global citizen. 

Therefore, instead of arguing whether bilingualism has 

advantages over monolingualism for the typical 

population, the focus should shift towards what elements 

of bilingual experiences have benefited for cognitive 

development, and how individual differences potentially 

mediate such change.  

To conclude, although the understanding of 

generalised cognitive benefits from bilingual experiences 

is less clear, this review still recommends devotion into 

the consequence of progress in second language 

acquisition for children within normative development, 

given that bilingualism is highly relevant in the current 

context.  
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