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Abstract: The cognitive effects of bilingualism among students’ university are
the research focus of this study with particular emphasis on metalinguistic awareness
and creative thinking skills. The ability to communicate fluently in two or more
languages is referred to as bilingualism which has become more popular due to the
migration and globalization of many people around the world. The research design of
this study is quantitative research with the use of a survey to obtain data among 79
university students. The data was collected using a structured questionnaire with an
open-ended question and mainly closed-ended questions with a five-point Likert scale.
Various cognitive skills such as attention, memory, problem-solving, cognitive
flexibility, creativity and metalinguistics awareness were assessed using the
questionnaire. Descriptive statistical analyses were used to analyze the data obtained
from the questionnaire. Based on the results, the majority of the participants believe
that bilingualism helps to develop their cognitive capacities. For example, there was a
strong association between bilingualism and creative thinking skills as well as the
ability to understand the functions of languages. Moreover, the results of this study
show that bilingual students are of the view that the exposure to more than one language
helps to develop their understanding of grammatical structures of languages and their
use. Overall, the study indicates that bilingualism is crucial for cognitive and
intellectual development of university students.
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Introduction

Bilingualism refers to the ability to use two languages effectively, distinguished
primarily by whether the languages are acquired simultaneously from birth to
sequentially later in childhood. Numerous studies on bilingual language acquisition
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which emphasize the developmental variations in linguistic processing and proficiency
in both to dominance in one is known as bilingualism. Conversely, to being
monolingual, scholars typically define it as the acquisition of two languages (L1s) in
natural settings, often starting in infancy. Due to international migration more than half
of the world’s population 1s thought to be multilingual.

Simultaneous bilingualism happens when a child learns two languages at the same
time usually from birth or before they turn three. Techniques like the one-parent - one-
language strategy in which each parent regularly speaks a separate language to the
child, are frequently used to help with this. Infants with considerable cognitive aptitude
can discriminate between the two languages as early as four months of age. They don’t
need much work to naturally acquire native like phonological abilities in both
languages. The child is likely to attain a high degree of skill in both languages,
frequently leading to nearly equal fluency, if they get regular and balanced input in
both languages over time.

Sequential bilingualism. When a kid learns their first language (L1) before
acquiring a second language (L2), usually after the age of three such as when start
school or relocate this 1s known as a sequential bilingualism. Learners apply L1 rules
to L2 initially, leading to potential dominance in the first language and more formal
acquisition processes. This path suits older children cognitively mature in one
language’s grammar. Theoretical models contrast these paths: simultaneous acquisition
mimics dual L1 systems with parallel development, while sequential treats L2 as
influenced by L1 transfer, per contrastive analysis hypothesis. Longitudinal studies
show incremental skill-building in both, affecting biliteracy and syntax use in dual-
language programs. Research urges equitable instruction recognizing these trajectories.

Language processing, which includes understanding, producing and the brain
mechanisms behind these tasks is a key topic in cognitive psychology. This field
studies mental activities such as perception, memory and problem-solving. Based on
well-known research. This summary highlights key models and brain areas that helps
with these tasks. In cognitive psychology language is seen as a flexible mental skill
that requires quickly combining grammar, meaning and sensory details.
Comprehension works at a speed of two to three words per second, helping to
understand unclear information while production arranges thoughts into clear speech.
Skills like attention and inhibition which are general abilities that support both
comprehension and production.

Language processing involves two main streams: the dorsal stream (ADS), which
is responsible for phonology and articulation through Broca’s area and the auditory
ventral stream (AVS), which handles semantics through Wernicke’s areas. At 400 ms
after a stimulus, the N400 ERP component peaks signaling the integration of meaning
across words, visuals and context. In bilinguals, the inferior parietal lobule (IPL) shows
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larger phonological lexicons which are linked to bigger vocabulary. In speech
production which can include errors like tip-of-the-tongue states, phonological
encoding and lexical selection work to turn thoughts into speech. For comprehension
predictive coding helps manage noise and uncertainty while frontal theta activity
resolves conflicts similarly to nonlinguistic tasks. Event-related potentials reveal the
simultaneous activation of similar meanings during reading or listening.

The differences in cognitive aging and the ability to resist brain pathology are
explained by models like executive control and cognitive reserve. These theories
illustrate how life experiences affect the plasticity of the brain. Studies emphasize how
all these factors combine to ensure good mental health with aging.

Executive control refers to the higher-order cognitive process of inhibition, which
is mainly governed by prefrontal brain networks, and involves working memory
updating, inhibition, and cognitive flexibility (Grant et al., 2014). Effective executive
control compensates for brain deterioration due to aging and ensures goal-related
behavior by overcoming the deterioration of the brain due to aging. It has been shown
to predict challenges in everyday functioning. Cognitive reserve (CR) refers to the
brain’s ability to adapt and maintain function despite brain pathology. It is built through
education, work, and leisure activities. Stern’s model explains that CR follows a U-
shaped pattern: a larger reserve delays the appearance of symptoms but leads to faster
decline once certain limits are surpassed. In later life, better executive function is linked
to factors like the number of years of education.

CR frequently uses executive control for remuneration, such as hiring different
networks for activities requiring flexibility and fluency. CR prevents age-related
executive losses, especially in older people, according to moderation studies. These
protective benefits are based on neural efficiency and prefrontal activation.

Higher CR decreased the unfavorable age-cognition linkages for fluency in
residential care residents aged 71-94, with trends for flexibility. Elevated CR is
associated with delayed mild cognitive impairment onset, according to longitudinal
evidence. Bilingualism increases reserve through executive demands, according to
these findings.

Literature review

Previous studies have shown the positive relationship between bilingualism and
the cognitive benefits of bilinguals. The early studies of bilingualism explored the
cognitive skill’s advantages such as concept formulation rather than the initial concern
about bilingual impairments.

Bilingual children have been found to excel more than monolingual children in
non-verbal intelligence and symbolic flexibility, as researched by the groundbreaking
studies of Peal and Lambert (Peal & Lambert, 1962), which stated that bilingual
children excel because they constantly change languages. Recent research such as that
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carried out by Bialystok has found that bilingual children excel more than monolingual
children in executive control tasks, such as Chinese - English, French - English,
regardless of cultural or educational backgrounds. The development of theory of mind
the inhibition of deceptive stimuli and attentional abilities are enhanced in bilingual
children. Bilingual children, for instance, have been found consistently across age
groups and bilingual types. The benefits are the outcome of learning two languages
which does not interfere with linguistic development but helps the child cognitively.

The research carried out by Ellen Bialystok (Bialystok, 2001) indicates that
proficiency in two languages enhances executive abilities such as attention, inhibitory
control and switching, thereby boosting cognitive control. The bilingual population has
also demonstrated higher proficiency in conflict resolution than their monolingual
counterparts as indicated in Ellen Bialystok’s research which included trials of the
Simon task. Ellen argues that this is a result of constant demands on selection of
languages, thereby changing attentional systems throughout childhood. This
adaptation, regardless of age or type of work, leads to graded efficiency.

In the Uzbek academic context, Mavludaxon Abdumuxtorova (Abdumuxtorova,
2020) examines the effects of multilingual experience, usually involving Uzbek and
Russian languages, on improving mental processing speeds and cognitive flexibility.
Her study confirms Bialystok’s results, showing that local bilinguals derive from
adaptive advantages in inhibitory control and dynamic thinking that are unique to
multilingual contexts in Central Asia. Such studies extend the general cognitive
advantages of bilingualism and highlight culturally specific advantages.

According to the research done by Bialystock (Bialystok, 2011), it is found that
multilinguals have greater inhibitory control and attentional capacities because of the
constant conflict between two languages. Language switching improves cognitive
flexibility and enhances task-switching capacities, as found in bilinguals, whose
interference costs are lower in the Simon task. These cognitive advantages of
bilingualism are also supported in Abdumuxtorova’s study in the context of Uzbek
culture, where it is found that bilingualism improves executive capacities in the
educational sphere.

According to scientific research, it is found that bilinguals benefit from constant
language management in working memory, which allows for effective juggling of the
lexical system. According to Bialystok, this experience enables the most efficient
information processing, especially in the presence of cognitive load. However, there is
still conflicting evidence regarding long-term memory, where occasional benefits in
retrieval are found, but no advantage is seen over monolinguals. Through the
comparison and contrast of linguistic structures, bilingual children gain enhanced
metalinguistic skills. Enhanced understanding of grammar and language manipulation
skills have been confirmed in international research, including Bialystok’s.
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Abdumuxtorova’s research in Uzbekistan also emphasizes these improvements,
showing the useful advantages of bilingual education.

It has been suggested by some researchers that, as results from meta-analyses
controlling for publication bias are inconsistent, cognitive advantages of bilinguals are
not universal. Experiments with low task sensitivity or matching have failed to support
the cognitive advantage of bilinguals, which were originally claimed (Paap et al., 2015;
Adesope et al., 2010).

However, the considerable influence of proficiency levels, learning age, and
educational experience may affect all the above potential benefits. For example, the
findings may be affected by the socioeconomic position, although the difference is
greater among balanced bilinguals. It has been found that domain-general benefits are
only seen when cognitive load is high, and the question is whether there are cognitive
benefits of multilingualism or only in particular circumstances. The benefits are seen
in lifespan, which delays dementia, while the negative consequences are criticized.

Methodology

This research examined the impact of bilingualism on the cognitive skills of
university students using a quantitative survey design. A survey was employed because
it enables the quick gathering of data from a large number of respondents and helps to
establish general trends in the cognitive experiences of students. The research is based
on the students’ personal views on the effects of bilingualism on their cognitive skills.

The research design for this study consisted of seventy-nine university students.
Most of the students claimed to be multilingual and said they used multiple languages
in their everyday and academic lives. The research participants were normal college-
aged people. The students were informed of the purpose of the research before
answering the survey. The research was optional, and all responses were kept
anonymous. There was no personal information gathered.

A structured questionnaire was created to collect data for this research. The
questions on questionnaire were mostly closed using a five-point Likert scale, ranging
from strongly disagree to strongly agree. The intention of questions was to determine
the extent to which students felt about the effects of bilingualism on their cognitive
abilities.

The questionnaire focused on the following areas:

» Attention and concentration

» Memory and learning

» Problem-solving ability

» Cognitive flexibility and multitasking

» Metalinguistic awareness

» Creativity

» Cognitive challenges such as language interference and mental fatigue
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There was also one open-ended question on the online survey. The participants
were allowed to explain in their own words how bilingualism impacts their way of
thinking or their view. This also helped to obtain more information than just the
numbers.

The survey was distributed through the internet. The survey was individually
completed by the participants at a time that was convenient for them. The participants
were encouraged to provide honest answers that came from their individual
experiences of using bilingual language. The survey started with instructions.

Some of the descriptive statistics that were used to analyze the data that were
collected include frequencies and percentages. These methods were used to describe
the general patterns that were present in the data. After the similar questions were
grouped into general cognitive categories, tables were developed.

In an effort to strengthen the quantitative findings, the responses to the open-
ended question were analyzed, and common themes were determined.

Results

The findings of a survey conducted among university students to examine the
effect of bilingualism on cognition are presented in this section. The order in which the
findings are presented is reasonable and easy to follow. Firstly, a table is employed to
display general information about the participants. The main effects of bilingualism on
cognition are subsequently demonstrated using a summary table and two significant
pie charts. This section does not include an explanation or a comparison with previous
studies; it simply displays the findings.

In the online survey, a total of 79 university students participated. Table 1 below
is a summary of the general information of the participants including their multilingual
background and language use. This table provides important background information
for understanding the results of this study.

Characteristic Description
Number of participants 79
Age range 18- 24+
Gender distribution Mostly female
Bilingual status Majority bilingual
Years of second language use 1-6+ years
Frequency of language use Often/Always

The majority of the participants were typical university-aged students who
claimed to frequently use multiple languages in their daily and academic lives, as can
be seen in Table 1. This is an appropriate population to study bilingual cognitive effects
because the majority of the participants were bilingual and had considerable experience
with a second language.
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The participants were asked various questions related to the impact of
bilingualism on their cognitive abilities including memory, attention, problem-solving
skills and cognitive flexibility. The responses to all these questions have been provided
in Table 2.

Table 2. Summary of Perceived Cognitive Effects of Bilingualism

Cognitive Domain Survey focus Overall Tendency | Brief Description
Attention and Concentration High Improved focus
focus during tasks reported
Memory Remembering High Memory

information perceived as better
Problem-solving Speed and High Faster problem-
efficiency solving
Cognitive Switching and high Greater flexibility
flexibility adapting
Metalinguistic Grammar and Very high Strong language
awereness structure awereness
awereness
Creativity Idea generation High Increased
creativity
Cognitive Interference and Moderate Some difficulties
challanges fatigue reported

The majority of the cognitive domain received high or very high positive
responses, as shown in Table 2. Specifically, it was mentioned that bilingualism is
positively related to cognitive flexibility, memory, attention, and problem-solving.

The visually support these findings, Figure 1 presents a pie chart showing
participants’ overall responses regarding the cognitive benefits of bilingualism.

The results of the participant’s answers to the question about the ability of
bilingual people to think originally and come up with new ideas are presented in Figure
1 in the form of pie chart.

Do you feel that speaking multiple languages helps you generate new ideas or think more creatively
(e.g., in writing, problem-solving, or expressing opinions)?
79 oTBeTOB

@ 1 = Strongly disagree
@® 2 = Disagree
3 = Neutral
® 4=Agree
@ 5 = Strongly agree
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As can be seen in Figure 1 the majority of the participants answered the question,
“Do you feel that speaking multiple languages helps you generate new ideas or think
more creatively (e.g. in writing, problem-solving or expressing opinions)?”” with either
“agree” or “strongly agree”. This is an example of how bilingualism helps university
students be more creative and adaptable. However, some of the participants also
answered the question with “disagree” while many of the participants answered with
“neutral”. The results show that use of many languages is associated with innovative
thought.

Several questions in the survey were concerned with language-related cognitive
abilities such as students’ understanding of language function. An important question
was whether bilingualism leads to an improvement in a students’ overall understanding
of language use and structure.

Figure 2. Perceived impact of bilingualism on understanding how languages work

In response to the question, “Do you think being bilingual improves your
understanding of language work?” the vast majority of the participants chose “agree”
or “strongly agree” as shown in Figure 2. This suggests that bilingual students believe
that being exposed to multiple languages will help them better comprehend the
grammar, meaning and general workings of a language. In reality only a small
percentage of people disagreed and even fewer chose the “undecided” option. It

appears that bilingualism and metalinguistic understanding are closely related.
Do you think being bilingual improves your overall understanding of how languages work?

79 oTBeTOB

@ 1 = Strongly disagree
® 2 = Disagree
3 = Neutral
® 4 =Agree
@ 5 = Strongly agree

Overall, the results demonstrate that university students perceive that there is a
cognitive advantage of bilingualism. The two aspects that participants most strongly
associated with bilingualism were creativity and understanding of the function of
language. The results suggest that bilingualism is an important factor in the
development of higher order cognitive skills.

Discussion

The aim of this study is to investigate the effects of bilingualism in the cognitive
abilities of university students, specifically in terms of their metalinguistics awareness
and creative thinking. In this section the findings of the study will be interpreted in
light of the results of the previous studies and the theoretical perspective discussed in
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the literature review. As indicated by the findings of the research bilingualism is
considered to have positive effects on the cognitive and language-related potential of
students.

One of the main findings of the study is that the majority of the participants
believe that speaking two or more languages motivates them to think creatively and
come up with new ideas. As shown in Figure 1, the majority of the students agreed or
strongly agreed that speaking two languages or motivates them to be creative in
writing, problem-solving and expressing their viewpoints. This is supported by other
findings that bilingual people tend to develop increased cognitive flexibility due to
their ability to deal with two or more languages. The ability to switch between two
languages or more might encourage people to think creatively.

These results are consistent with the research done by Ellen Bialystok who argues
that bilingualism helps improve executive control mechanisms, such as mental
flexibility and attention. The experience of using two languages helps the mind learn
to deal with contradictory information according to Bialystok. The participants in this
research may associate bilingualism with being creative and thinking on their feet
because of their flexibility.

Another important finding of this study has to do with metalinguistic awareness.
As indicated in Figure 2, most of the participants reported that their bilingual ability
helped them to have a better general understanding of how languages work. Thus, it is
implied that bilingual students are more aware of languages. Such an awareness makes
learners more capable of thinking more consciously about grammar and other patterns.
The findings of this study support Bialystok’s claim that bilingualism helps learners
improve their metalinguistic abilities through constant comparison of languages.

The results of the study are also consistent with the results of conducted in
multilingual educational environments including those that focus on bilingual students
in Central Asia. The frequent use of multiple languages promotes flexible thinking and
a better understanding of the structure of language as found in previous studies in such
environments. The participants in the current study confirmed the positive effects of
bilingualism on their awareness of languages and cognitive development which is
consistent with previous findings and indicates that these effects are not limited to a
specific cultural environment.

The findings can be explained from a theoretical perspective based on the models
of executive control and cognitive reserve which were discussed in the literature
review. Three core components of executive functioning include attention, inhibition
and cognitive flexibility which are continually required to control multiple languages.
Higher cognitive skills can become more potent with time as a result of repeated
cognitive demands. The positive attitudes of the students in the survey suggest that
bilingual education assists in the development of these skills at university.
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However, it 1s also important to remember that the findings of the present study
are based on the participants’ perception rather than actual cognitive abilities. The fact
that the participants provided consistent responses to crucial questions implies that the
perception of the relationship between bilingualism, creativity and metalinguistics
abilities is considerable even if the participants cannot assess their cognitive abilities.
Such a perception is also important because it is based on the actual experiences of the
students as bilingual language users.

The above results are especially interesting in relation to higher education.
Academic writing, critical thinking and problem-solving are some the challenging
tasks that university students are expected to master. According to the results of study,
bilingualism may assist students in mastering these tasks, especially due to its positive
influence on deeper language comprehension and creative thinking. This is a clear
example of the positive impact of bilingual and multilingual education.

In conclusion, the findings of the present study are consistent with other research
that emphasizes the benefits of bilingualism for cognitive abilities. The present study
contributes to the increasing body of research that demonstrates the role that
bilingualism plays in the development of cognitive and language abilities among
university students by making link between the present study and past research
particularly that conducted in multilingual communities and by Bialystok.

Conclusion

The objective of the study was to assess the impact of bilingualism on the
cognitive skills of the university students. The results show that bilingualism is
believed to improve the linguistic and cognitive capabilities of the students. The results
show that there is a significant positive impact of bilingualism on the development of
metalinguistic awareness and creative thinking.

As indicated by the survey results, the majority of the participants believed that
speaking more than one language encouraged originality and creativity. This indicates
that bilingualism helps to develop creative thinking among students which helps them
to approach school work in different ways, for example, when solving problems or
expressing their opinions. Some of the participants also claimed that they felt more
confident in their ability to express themselves orally as well as in writing.

The research revealed that bilingualism helps students to understand how
languages work. This is another significant finding of the research. Most of the
participants agreed that being bilingual helped them to better understand grammatical
structures, linguistic rules and linguistic distinctions. This indicates that bilingual
students have greater, metalinguistic awareness that allows them to think more
deliberately about language.

The findings of the current study are in agreement with the result of the previous
research that was discussed in the literature review. The cognitive functions of
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attentions and mental flexibility are enhanced by the acquisition of several languages
according to theories of executive control and cognitive flexibility. The positive
opinions of the participants give credence to the idea that bilingualism promotes
cognitive development during university years. It should be noted, however, that
instead of using cognitive tests, results of the study are based on the perceptions of the
students. The answers to the important questions of the survey provide a clear picture
of how students deal with bilingualism in their academic lives, even if the results are
not directly based on cognitive function.

The general findings of the study suggest that bilingualism is significant for the
promotion of the cognitive growth of university students. Bilingualism can enhance the
academic achievement and learning of students in higher educational institutions
through the promotion of creativity and metalinguistics understanding. The findings
suggest that bilingual and multilingual settings in higher education can promote the
cognitive and academic growth of students.
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