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ABSTRACT

Recently, learning more than one language becomes more and more prevalent worldwide. Therefore, people questioned
whether dual language development is beneficial or not and what is the best age to start learning a second language.
Previous studies have found that there is a critical age for language acquisition around age 12. Thus, this paper is going
to answer the question that whether early bilingualism is an advantage for children’s development under age 12. In the
review of the empirical data from the literature on comparisons between early bilingual and monolingual children’s
both cognitive and linguistic development. It was found that learn a second language help improve some components
of executive control system, whereas there is no significant difference between early bilinguals and monolinguals’
language abilities before early adolescence. Generally, the earlier children learn a second language the more exposure
and proficiency they will have for both languages. Thus, better cognitive performance they will have later in life.
However, those evidence lacks power and controls over confounding variables such as SES and cultural differences,

which may be the alternative explanation for those facilitative responses.
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1. INTRODUCTION

As our society has become more international over
the past few decades, it is more and more common for
young children to be fostered in a bilingual or multiple
languages environment. Bilingualism refers to
individuals who are able to process two different
languages with equal fluency in everyday life.
Additionally, it is very prevalent in many parts of the
world. For example, the bilingualism rate of the
Canadian population raised up from 17.4% in 2006 to
17.5% in 2011 [1]. Overall, researches estimated that
over 50% of the world population is bilingualism.
Furthermore, previous studies have defined two types of
bilingualism depending on the time of second-language
acquisition [2]. Firstly, bilinguals who learn to use two
languages before school age are classified as early
bilinguals. Whereas, late bilinguals are individuals who
learn a second language after childhood or during
adulthood.

According to the critical period hypothesis (CPH)
proposed by Lenneberg in 1967, it was indicated that age
is a crucial factor for language acquisition [3]. He
suggested that infants’ first language acquisition must
occur during the critical period which starts at age two

and ends around age of 12 or 13 (i.e., puberty). Therefore,
it is predicted that children before a critical age could
acquire a second language effortless, accurately and fast.
Therefore, early bilingualism may have different
development with late bilingualism. The debate on
advantages and disadvantages of dual language
development has been discussed widely already.
Furthermore, surprisingly majority of the previous
studies have been conducted on young infants.
Consequently, this paper is intended to discuss the
general influence of early bilingualism on bilinguals’
cognitive and linguistic performance before age 12. And
it will discuss both the benefits and drawbacks by
illustrating some evidence from a variety of scientific
fields including cognitive psychology, developmental
psychology, education and linguistics. Answering this
question could aid both family and society to foster
successful Dbilingual development and enhance the
current education patterns.

2. CHILDREN’S DEVELOPMENT

2.1. Language Development

Language development is one of the key outcomes,
which previous studies on young dual language learners
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(DLLs) have been interested in. The discussion of
literatures has focused on the influence of dual language
on the following aspects of language abilities:
vocabulary development, grammatical development,
word comprehension and phonological development. In
a longitudinal experiment conducted by De Houwer et al.,
infants” word comprehension and production were
measured by Communicative Development Inventories
(CDI) [4]. The participants were 61 young infants
recruited from middle-SES families. 30 of them were
monolingual Dutch-speaking, and 31 were Dutch-French
bilinguals. Reporters were asked to complete both Dutch
CDI (N-CDI) and French CDI (F-CDI) when children
were 13 and 20 months of age. The findings showed that
bilingual infants understood the same number of Dutch
words with monolingual children at 13 months. Whereas,
there was a significant advantage for bilinguals when
comparing their combined word comprehension (Dutch
comprehension plus French comprehension) with that of
monolingual infants. On average, monolinguals were
found to understood 71% less words than bilingual
infants. However, the advantage was reversed at age of
20 months that monolingual children had a better Dutch
total comprehension than bilinguals. Additionally, the
study had no evidence of consistent differences between
groups when comparing the amount of vocabulary.

Nevertheless, another longitudinal study by Vagh
and his colleagues had a larger sample size and disagreed
with the previous results [5]. In contrast, 85 children
from low-income English monolingual and Spanish-
English bilingual families were recruited at age of 24, 30,
or 36 months. It was found that monolinguals had higher
vocabularies at age 30 months based on parent reports,
and they were also faster in developing vocabulary
across toddlerhood than bilingual children. In comparing
grammatical development between Spanish-English
speaking infants and monolinguals, Gathercole
demonstrated that 2" grade bilingual children perform
worse than 5% graders [6,7]. Importantly, it was also
indicated that dual language development children were
slower in learning “grammatical gender” in Spanish than
monolinguals. Instead of focusing on the caparison
between monolingual and bilingual infants’ linguistic
development, more studies have suggested that it is more
crucial to consider the effect of other environmental
factors. For example, researches identified the amount of
language input plays a substantial role in affecting young
bilinguals’ both vocabulary and grammatical abilities [8,
9, 10].

Moreover, there are some associations between SES
levels and bilingual children’s dual language
development [7, 11]. In another experiment by Alt et al.,
they evaluated the cross-linguistic influence in a fast-
mapping task. Participants were asked to learn novel
dinosaurs’ novel names, which had either high or low
English phonotactic probability [12]. The findings
showed that preschool-age and school-age Spanish—
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English bilingual children were less accurate in naming
tasks than monolinguals with matched SES. Alt et al. also
examined  bilingual  school-age children and
monolinguals’ performance in learning novel words [13].
However, they were more comprehensive and extended
results into phonological knowledge, phonological
linking, semantic knowledge. Their results were similar
to Alt et al. that there were few differences in novel word
learning between 2"-grade bilingual and monolingual
children [12].

Overall, studies have demonstrated the considerable
variability in language development between young
bilinguals and monolinguals. In general, children who
have been daily exposed to two languages may have a
slight slower and worse in developing most aspects of
language than monolingual infants. Predominantly,
factors such as amount of exposure to each language,
SES level, language usage and the language spoken
could influence their performance in distinct languages.

2.2. Cognitive Development

Apart from language, cognitive ability is also
substantial in children’s development and have been
investigated by enormous literatures. It was argued that
the executive control system may be constantly involved
in bilinguals’ language production, because of the
allocation of attention on target language. Therefore,
researchers suggested that the experience of using two
languages may be less vulnerable to interference in
nonlinguistic tasks and have facilitative effect on the
function of executive. Executive function was defined as
a collection of high-level cognitive skills in the frontal
lobe. Additionally, Miyake et al. proposed that the
exclusive control system consists three main components:
shifting (cognitive flexibility or task switching),
updating information in working memory and inhibition
[14, 15]. Thus, non-verbal tasks such as the Simon or
Stroop task have been frequently used to examine early
bilinguals’ ability of executive function to inhibitition
control [16].

In 2005, Bialystok et al. conducted five studies to test
the effect of bilingualism on Simon task in three different
age groups: young children (5 years old), young adults
(20 to 30 years old), and older adults (30 to 59 years and
60 to 80 years) [17]. They reported that the positive
influence of early bilingualism was present in both young
children and elder adults, but there was no difference in
performance between bilinguals and monolinguals who
were young adults. Nevertheless, this experiment
examined bilinguals with distinct histories of
immigration, distinct language pairs, and no information
of social classes was provided. Therefore, it was
questionable that those confounding factors may also
affect their performance, which were responsible for the
positive results. To address this issue, Bialystok and
Viswanathan recruited 90 eight-year-old children who
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were English-speaking monolingual children in Canada,
bilinguals who were capable of using English and
another language in Canada, and bilinguals in India who
spoke English and either Tamil or Telugu [15]. The
results showed that bilingual children were more
efficient than monolinguals in switching tasks and
inhibitory control, but not suppressing responses. More
importantly, they found no significant difference in
performance between bilingual children in Canada and
India. Thus, the influence of different cultures, social
classes and immigration histories could all be eliminated.
It supported Bialystok et al.’s findings and contributed to
a more detailed understanding of the source of that
bilingual advantage, that two components of executive
control were affected by childhood bilingualism [17].

In another study by Pelham and Abrams, an
attentional network task (ANT) was used to examine
participants’ abilities of executive function. The
experiment included English monolinguals, early
Spanish—English bilinguals who became fluent in second
language before seven years of age, and late Spanish—
English bilinguals who became fluent in second
language no earlier than thirteen-years-old [18]. They
reported that executive control benefits were equivalent
for both early and late bilingual children. It was also
suggested that the cognitive effects associated with
bilingualism is not only related to the age of acquiring
the second language, but also the duration that children
have been fluently bilingual. Various studies have
supported the advantage of bilingualism in childhood.

However, it is not without controversy, as there are
also some studies disagreed with their opinions. For
example, Morton and Harper used Simon task and
allocated 34 young bilingual and monolingual children
(aged 6-7 years) who had identical ethnic and
socioeconomic backgrounds [19]. Researchers reported
that both monolingual and bilingual groups were slower
and less accurate on incongruent compared with
congruent trials, but there were no differences from each
other. Moreover, Martin-Rhee and Bialystok
demonstrated that cognitive bilingualism advantage only
presented in complex tasks requiring control over
attention to competing cues [20]. Whereas, bilinguals
showed no facilitative performance on tasks that required
inhibition of response comparing with monolinguals.

3. EVIDENCES AND POSSIBLE
SOLUTIONS TO ABOVE PROBLEMS

Over the past few decades, a large number of studies
have compared early bilingual learners against some
populations of monolinguals and reported different
levels of bilingual advantages across different tasks in
testing both cognitive and linguistic performance. Even
though that majority of them successfully obtained a
positive result and thus support their views of bilingual
advantages in early childhood. the effect size’s reliability
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and validity were highly skeptical to many researchers
because of some issues in experimental designs and
replications crisis.

Firstly, the present of confounds during group
comparisons in traditional cross-sectional experiment are
difficult to control. Thus, more longitudinal researches
are needed to avoid undesirable effect of individual
differences. However, those studies are very rare,
expansive and time-consuming.

Secondly, the sample size of the most literatures is
around 50 which is relatively small compared to other
psychological researches. Therefore, future studies need
to recruit more participants from wider populations in
order to increase the generalizability of the early
bilingualism effect.

Thirdly, some previously mentioned literatures have
been aware of the importance of some factors other than
bilingualism itself in affecting children’s development.
Whereas, many researchers only focused on the
comparisons between bilingual and monolingual
participants. Environmental confounders which could
influence the true effect of early bilingualism such as
social class, culture, immigration, previous exposure of
each language and language proficiency were completely
ignored, thus more considerations and controls are
needed to increase the validity [21, 22, 23].

Another serious problem is the publication bias,
which is not only common in studying bilingualism, but
also all fields of psychological researches [24]. Paap et
al. noted that papers which answering the positive effect
of bilingualism in executive functions were
contaminated by Type I errors (false positives), and the
evidence is consistent with a null effect [25]. Klein
proposed that those studies are normally have a small
sample size, questionable statistics, and difficulties in
replicating their findings [26].

Additionally, the group difference observed in those
experiment may have alternative explanations other than
bilingualism. Duiiabeitia and Carreiras suggested that
pre-registration is one of the most efficient ways to help
reduce the influence of publication bias on effect-size
estimation, which improves the credibility and
reproductivity of research findings [27]. Therefore, all
good researches could be published without worrying
about results’ direction of significance.

4. CONCLUSION

Since learning a second language becomes more and
more common nowadays, educators and especially the
parent intent to understand the effect of bilingualism and
question whether the age of acquiring will affect it.
Based on the evidence being mentioned, young DLLs
have similar linguistic abilities such as vocabulary size,
with monolinguals when combing their scores of both
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languages. However, early bilinguals do not show
considerable better performance than matched

monolingual children in language development generally.

In contrast, there are much more studies have
demonstrated there is a cognitive advantage related to
second-language learning on children’s development. It
was indicated that younger DLLs have better executive
functional abilities in switching tasks and inhibitory
control than monolinguals.

Nevertheless, those findings were not consistently
observed and studies’ validity and reliability were
skeptical. One explanation is the lack of control over
confounding variables such as SES, which could
influence participants’ performance other than the
acquisition of a second language. Furthermore,
reproducibility of studies is also very low because of the
publication bias. Therefore, experimental designs with
more power like longitudinal studies are needed for
future studies. Also, more attention should be given to
investigate the plausible effect of the confounders, thus
more knowledge about bilingualism could be gained.
Same with acquisition of the first language, there is also
a sensitive period for individual to learn the second one.
The environmental and maturational differences between
earlier and later DLLs help indicated that acquiring a
second language at earlier age is more advantageous. For
example, children in critical period could learn another
language more quickly and with less effort. Moreover,
early acquisition of two languages provides early input
from environment and more time for younger bilinguals
to practice both languages than late bilinguals. As the
early DLLs gain more proficiency of both languages,
they will perform better at controlling attention and other
cognitive tasks. Overall, the early acquisition of two
languages could enhance people’s language
development, and executive functioning.
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