
Bilinguals VS Monolinguals

Research Question: Does bilingualism improve 
cognitive speed in adolescents?
Hypothesis: If we give 20 bilingual adolescents and 
20 monolingual adolescents a cognitive speed test, 
then bilinguals will have higher test scores, because 
the language centers in the brain are so flexible that 
learning a second language develops new areas of 
the mind, creates more grey matter volume in the left 
inferior parietal cortex, and strengthens your brain’s 
natural ability to focus.

Methodology: 
● Have 20 bilingual adolescents separately take

cognitive speed test one at a time on their
device in the morning

● Record results of the bilinguals
● Have 20 monolingual adolescents separately

take cognitive speed test one at a time on their
device in the morning

● Record results of the monolinguals
● Graph the results & analyze data

Results and Data Analysis:

Interpretation and Conclusions: 

● Hypothesis was supported. Bilingualism improves
cognitive speed in adolescents.

● Encourage and support bilingual education programs,
to lead to a more diverse and intellectually capable
society that can better tackle complex global
challenges.



Bilinguals VS Monolinguals



Introduction:

● In this experiment, adolescents will compete against each other to see who has higher
cognitive speed: monolinguals or bilinguals. This will be done through the use of an online
cognitive speed test. The online test includes two sections: one for concentration and working
memory ability (NBM) and the other for processing speed (DSM). This experiment is going to
be performed to see if there are any mental advantages to learning a second language and if
so how big these advantages are.

● Importance: Can inform parents to teach their children a second language since cognitive
speed helps you think, read, learn, reason, pay attention, and remember. This means that it
will lead to more innovative and intelligent generations in the U.S. that will create a better
future for everyone. In addition, it can also help with determining if disorders and diseases that
have to do with concentration, working memory, and processing speed, all components of
cognitive speed, can be improved by indulging in a second language.

● By promoting bilingualism, we could make an immense impact for people’s health and
brainpower now and in the future. Having high cognitive abilities is essential for creating a
more innovative, productive, and equitable society.



Research:

● As bilinguals use their control mechanisms frequently, the connected brain regions are altered
by this ongoing practice, strengthening the control systems. People who are bilingual exhibit
greater brain activity in the area of the brain linked to cognitive abilities like inhibition and
attention. Bilingualism improves multitasking skills, attention control, problem-solving, and
creativity as well.

● The neurological makeup of the brain is also altered by bilinguals. The left inferior parietal
cortex controls language switching and has more gray matter volume when a person is more
proficient in a second language from early on. Gray matter enables individuals to control
movement, memory, and emotions and is associated with cognitive function (Cognitive benefits
of being bilingual, n.d.).

● Research shows that people with autism, dementia, and Alzheimer's benefit from learning a
second language because it can make the brain better at multitasking quickly and form a
cognitive reserve that strengthens and reorganizes the brain's circuits, helping to fight off the
initial symptoms of dementia and Alzheimers until later in life. Our project could help this
research by showing that by teaching adolescents two languages early on it can help with
concentration and memory (symptoms of Alzheimer’s, dementia, and autism), which will help
their cognitive speed for the future and improve their overall state of mind.



Does bilingualism improve cognitive speed in adolescents?

Hypothesis: If we give 20 bilingual adolescents and 20 monolingual adolescents a cognitive speed test, 
then bilinguals will have higher test scores, because the language centers in the brain are so flexible that 
learning a second language develops new areas of the mind, creates more grey matter volume in the left 
inferior parietal cortex, and strengthens your brain’s natural ability to focus.

Variables: independent ~ Whether the adolescent participants speak 2 languages (bilingual) or 1 
language (monolingual)

      dependent ~ Test scores on cognitive speed test 

      controls ~ Age group of 14-18, All participants tested in the morning from 7:40-10:52

• Have 20 bilingual adolescents separately take cognitive speed test
one at a time on their device in the morning

• Record results of the bilinguals
• Have 20 monolingual adolescents separately take cognitive speed

test one at a time on their device in the morning
• Record results of the monolinguals
• Graph results & analyze data

Materials & Methods:   

� 20 bilingual adolescents
� 20 monolingual adolescents

1 online cognitive speed test 
https://www.testmybrain.org/ 
Device to take test on (Phone 
or Chromebook) 

https://www.testmybrain.org/


Results and Data Visualization:



Discussion and Interpretation:

● This experiment aimed to test the cognitive speed of bilingual and monolingual adolescents
and see if one group had an advantage. Our hypothesis was supported by this experiment.
Bilingual adolescents do have a higher cognitive speed than monolingual adolescents.

● On average, bilinguals scored higher than monolinguals on both sections of the test. This
means they had a greater concentration, working memory, and processing speed ability than
monolinguals. The NBM (concentration and working memory ability) section average for
bilinguals was 81.409 while for monolinguals it was 80.14. The DSM (processing speed)
section average for bilinguals was 24.75 while for monolinguals it was 23.1.

● However, the increase in score wasn’t much greater, so a possibility for a further study could
be if bilingual adults have a higher cognitive speed than monolingual adults, since as an adult
your brain is done developing, which would truly show the benefits of knowing 2 languages.

● Overall, these results are important because it shows how bilingualism has a variety of social
and cognitive benefits that can help improve and change the world. It is essential that we
continue to promote and support bilingualism, both in our schools and communities. By doing
so, we can enhance the potential of adolescents to achieve their full intellectual potential, and
ensure a brighter and a more inclusive future for all.



Implications and ideas for future research:
● Age effects: Investigate if the cognitive speed advantage of bilinguals vs monolinguals varies across

different age groups of children and adults, with our original of teenagers. This can help identify critical
periods for language learning and determine whether bilingualism has different cognitive effects depending
on when it is acquired.

● Multilingualism: Expand the scope of the study to investigate the cognitive speed of multilinguals who speak
3 or more languages. This can provide insight into whether cognitive benefits of language learning are
amplified with the knowledge of additional languages.

● Longitudinal study: Conduct a longitudinal study that follows the cognitive development of bilingual and
monolingual people from childhood to adulthood. This could provide more insight into the benefits of
bilingualism on cognitive development and speed over time.

● Neuroimaging study: Use neuroimaging techniques, such as functional magnetic resonance imaging (fMRI)
or electroencephalography (EEG), to investigate the neural mechanisms underlying cognitive processing
speed in both bilinguals and monolinguals. This can help identify other specific varying brain regions
involved in bilinguals faster processing speed.

● Cross-linguistic study: Compare the cognitive processing speed of bilinguals who learned two languages
from birth to those who learned a second language later in life, and to monolinguals. This can help see the
effects of bilingualism from those of language learning experience, and provide insight into if bilinguals
cognitive advantage comes from bilingualism or their language experience.
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