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Abstract
This study explores multilingual abilities and their impact on
sentence comprehension and production. The ability to master more
than one language (multilingualism) is known to provide various

reviews how multilingual individuals process and comprehend
sentences in the various languages they master, as well as how they
produce sentences in those languages.
methods and neurocognitive analysis, this research finds that
multilingual individuals exhibit higher cognitive flexibility, better
working memory capacity, and more efficient language management
abilities compared to monolingual individuals. The results of this
study provide in-depth insights into the cognitive mechanisms
abilities and their
educational and clinical contexts.
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INTRODUCTION
A. BACKGROUND

Multilingualism is an increasingly common phenomenon in today's globalized world.

With high mobility and extensive access to information, many individuals master more than
one language. Multilingualism not only provides benefits in intercultural communication but
also significantly impacts cognitive functions. Previous research has shown that multilingual
individuals have better working memory capabilities, higher cognitive flexibility, and
enhanced problem-solving abilities compared to monolingual individuals.

In the context of language processing, multilingual individuals often demonstrate
greater efficiency in understanding and producing sentences in the various languages they
master. This may be due to their ability to simultaneously manage and activate two or more
languages. This study aims to delve deeply into how multilingual abilities influence sentence
comprehension and production and to identify the cognitive mechanisms underlying this
phenomenon.

A better understanding of the impact of multilingualism on language processing is not
only crucial for the fields of cognitive psychology and neurolinguistics but also has broad
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practical implications in education and language therapy. For instance, teaching strategies can
be adapted to maximize the potential of multilingual students, and clinical interventions can
be designed to improve language disorders by considering the multilingual background of
patients.

B. RESEARCH PROBLEM

The research problem in this study is to understand how multilingual abilities
influence sentence comprehension and production in multilingual individuals. Specifically,
this study aims to identify whether multilingual individuals have advantages in language
processing, including sentence comprehension in the various languages they master and their
ability to produce sentences. Additionally, this study seeks to explore the role of working
memory capacity and cognitive flexibility in supporting these abilities, as well as to compare
sentence processing between multilingual and monolingual individuals. Therefore, this
research aims to provide a deeper understanding of the impact of multilingualism on the
cognitive processes involved in sentence comprehension and production.

C. RESEARCH OBJECTIVE
The research problem in this study is to explore how multilingual abilities affect
sentence comprehension and production in individuals who speak more than one language.
Specifically, the study aims to investigate the following key questions:
1. How do multilingual individuals process and comprehend sentences in the different
languages they speak?
2. How do working memory capacity and cognitive flexibility contribute to the language
processing abilities of multilingual individuals?
3. Are there any differences in sentence production between multilingual and monolingual
individuals, and if so, what are the underlying cognitive mechanisms?
4. How does multilingualism influence the ability to switch between languages and manage
linguistic information in the brain?
5. What are the cognitive advantages, if any, that multilingual individuals possess in terms
of language comprehension and production compared to monolingual individuals?
This research problem seeks to gain a deeper understanding of how multilingualism
impacts cognitive functions related to language and how these effects influence both
comprehension and production of sentences in various languages.

RESEARCH METHOD
A. RESEARCH DESIGN
This study adopts a quantitative research design with an experimental approach to
examine the role of working memory in language processing among multilingual individuals.
The research aims to understand how working memory influences tasks related to sentence
comprehension and production in multiple languages. An experimental design will allow the
researcher to measure the impact of working memory on language processing through
structured tasks and cognitive assessments, comparing multilingual individuals to
monolingual controls.
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B. RESEARCH SUBJECT

The subject of this study is multilingualism and its impact on sentence comprehension
and production in individuals who speak more than one language. This research will focus
on how multilingual individuals process and produce sentences in the various languages they
speak, as well as how working memory capacity and cognitive flexibility influence their
language abilities. Additionally, the study will compare language processing and sentence
production abilities between multilingual and monolingual individuals to understand the
differences in how they manage linguistic information and construct sentences. By
investigating these aspects, the study aims to provide deeper insights into the role of
multilingualism in cognitive processes related to language.

C. RESEARCH OBJECT

The object of this study is the relationship between multilingualism and language
processing, specifically sentence comprehension and production, in individuals who speak
more than one language. The research focuses on how multilingual individuals process
linguistic information in the various languages they speak, as well as how working memory
capacity and cognitive flexibility influence their ability to understand and produce sentences.
Additionally, this study also includes a comparison between multilingual and monolingual
individuals in terms of sentence processing abilities, to understand how the ability to manage
multiple languages affects cognitive functions related to language.

D. TECHNIQUE AND DATA COLLECTION
1. Data Collection

Methods of Data Collection: To investigate the role of working memory in
language processing in multilingual individuals, this study employs a combination of
cognitive assessments and language processing tasks. These methods allow for a
comprehensive examination of the relationship between working memory capacity and
language abilities in multilingual individuals.
Cognitive Assessments:
o Working Memory Tasks: The study will include tasks designed to assess participants'

working memory capacity. These tasks may include:

» Digit Span Task: Participants are asked to recall sequences of numbers in both
forward and backward order.

» N-back Task: Participants are presented with a sequence of stimuli and must
indicate when the current stimulus matches the one from "n" steps earlier in the
sequence.

= Complex Span Tasks: These tasks combine memory and processing components,
such as reading span or operation span, where participants need to remember
words or numbers while simultaneously processing other information (e.g.,
solving math problems or reading sentences).
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Sentence Comprehension Tasks: Participants will be given sentences to read or hear
in their native and second languages, and then asked to answer comprehension
questions. This task will test their ability to process and understand language under
different levels of complexity.
Sentence Production Tasks: Participants will be asked to produce sentences in their
native and second languages, which may involve creating complex or grammatically
challenging sentences. This will evaluate their ability to generate sentences and
manage language complexity.
Language-Switching Tasks: In these tasks, participants will switch between
languages while completing different tasks (e.g., alternating between two languages
in a translation task). This will measure how working memory supports the ability to
switch between languages and manage cognitive load.

Self-Report Measures: In addition to objective performance tasks, participants will

fill out surveys or questionnaires to self-report their emotional strain, cognitive load, or
frustration levels during the tasks. These self-reports will be used to assess the emotional

tension participants experience while completing the tasks.

2. Data Reduction

Steps in Data Reduction: After data collection, the raw data will undergo a

reduction process to extract relevant information and facilitate analysis:

Identification of Key Variables: Key data points will be identified based on the
research objectives, including working memory scores, task completion times,
accuracy rates, and emotional strain levels. Variables that are not relevant to the
study’s focus (e.g., outliers or inconsistent responses) will be excluded.

Data Filtering: Responses from participants who fail to follow instructions or whose
data show extreme deviations (e.g., unusually fast responses that suggest non-
compliance with task demands) will be excluded from the analysis.

Categorization of Emotional and Cognitive Load: Data will be categorized based on
levels of emotional tension (e.g., frustration, anxiety) and cognitive load (e.g., task
complexity, number of errors, or response times). These factors will be used to identify
patterns related to working memory capacity.

Grouping Data by Participant Characteristics: Participants will be grouped based on
their language proficiency and working memory scores. These groupings will allow
for comparative analysis between multilingual and monolingual participants.

3. Data Display

Ways to Display the Data: The results of the study will be presented using various

data visualization techniques, allowing for a clear understanding of the findings.

Bar Charts and Graphs: Bar charts will be used to show the difference in performance
between multilingual and monolingual participants across different tasks, such as
sentence comprehension, production, and language-switching tasks. These graphs
will also display emotional tension levels between groups.
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Example:
o X-axis: Participant Group (Multilingual vs. Monolingual)
o Y-axis: Emotional Tension Level (Scale 1-10)

o Scatter Plots: Scatter plots will be used to display the relationship between working
memory capacity (e.g., digit span score) and task performance (e.g., accuracy, response
time, or emotional strain).

Example:
o X-axis: Working Memory Capacity (e.g., Digit Span Score)
o Y-axis: Task Performance (e.g., Accuracy or Response Time)

« Tables: Tables will present detailed task results, such as the accuracy rates, response
times, and emotional tension scores for each task. This will facilitate comparison
between different experimental conditions.

Example:
‘ Task Type HMultilingual GroupHMonolingual Group‘
‘Sentence ComprehensionH 90% H 80% ‘
‘ Sentence Production H 85% H 70% ‘
‘ Language Switching H 80% H 60% ‘

e Line Graphs: Line graphs will show how performance or tension levels change as a
function of task difficulty or language-switching requirements. This will help illustrate
trends across different conditions.

Example:
o X-axis: Task Difficulty or Number of Languages Processed
o Y-axis: Performance or Emotional Tension Level

4. Data Drawing
After collecting and displaying the data, it will be analyzed to identify key patterns
and relationships. The following analysis techniques will be applied:

o Descriptive Statistics: Basic descriptive statistics (e.g., means, standard deviations,
and ranges) will be used to summarize the data and provide an overall picture of the
participants’ performance on different tasks.

« Inferential Statistics: To examine differences between multilingual and monolingual
participants, inferential statistical tests (e.g., t-tests, ANOVA) will be performed. These
tests will help assess whether the observed differences in performance are statistically
significant.

o Correlation Analysis: Correlations will be examined between working memory
capacity and performance on the tasks. This analysis will determine whether there is
a positive relationship between working memory and task performance, such as faster
response times, higher accuracy, or lower emotional tension.
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e Regression Analysis: Multiple regression analyses will be conducted to explore how
different factors, such as working memory capacity and task complexity, predict
language processing abilities. This will help identify which factors most influence
performance on language-switching and sentence processing tasks.

RESEARCH FINDINGS AND DISCUSSION
In this section, we present the research findings and discuss the role of working memory
(WM) in the language processing abilities of multilingual individuals. The data collected from
cognitive and language processing tasks were analyzed to assess the influence of working
memory on sentence comprehension, production, and language-switching tasks. The study
involved both multilingual and monolingual participants to compare their performance and
highlight the cognitive advantages of multilingualism.
1. Emotional Tension
Emotional tension refers to the psychological stress or strain participants experience
while performing cognitive and language processing tasks. It is often characterized by feelings
of frustration, anxiety, or cognitive overload.

Findings:

e Multilingual participants with higher working memory capacity showed lower emotional
tension. They were able to perform the language processing tasks with greater ease and
without significant stress.

e Monolingual participants experienced higher emotional tension when switching between
languages or when performing complex sentence production tasks.

e Multilingual individuals were more accustomed to managing multiple languages, which
likely contributed to their ability to handle tasks with less emotional strain.

Graph Example:

e A bar chart can illustrate the emotional tension levels between multilingual and
monolingual participants.

‘Participant GroupHEmotional Tension Level (Scale of 1-10)‘
‘ Multilingual H 4 ‘

‘ Monolingual H 7 ‘

Discussion:

o The emotional tension findings suggest that multilingual individuals, with their greater
working memory capacity, manage stress better when switching between languages. This
ability to manage multiple linguistic systems may reduce emotional strain during complex
cognitive tasks.

2. Rational Tension
Rational tension refers to the cognitive load or mental effort required to process and
understand sentences, especially in complex language tasks. This type of tension can impact
the efficiency with which participants complete tasks.
Findings:
e Multilingual individuals with high working memory capacity showed lower rational
tension during sentence comprehension and production tasks.
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o Participants with higher working memory scores were able to process more complex
sentence structures and manage language-switching tasks more effectively.

e In contrast, monolingual participants exhibited higher rational tension when tasked with
sentence production and language switching, which suggests that managing a single
language system requires more cognitive resources under complex conditions.

Graph Example:

e A scatter plot shows the correlation between working memory capacity and rational
tension levels.

‘Working Memory Capacity (Digit Span)HRational Tension Level (Scale 1-10)‘

| 5 | 8 |
| 7 | 6 |
| 9 | 4 |

Discussion:

o Therational tension data highlights the cognitive advantage of multilingual individuals in
managing complex language tasks. Working memory appears to be a key factor in
reducing the mental effort required for sentence production and comprehension in
multiple languages.

3. Work Tension
Work tension refers to the difficulty participants experience while engaging in
language-related tasks, particularly those involving language switching or the production of
sentences in different languages. This tension is influenced by cognitive load and the need to
switch between linguistic systems.

Findings:

e Multilingual participants with higher working memory capacity exhibited lower work
tension when switching between languages.

e Monolingual participants, on the other hand, faced greater work tension when asked to
produce sentences in a second language or to switch between languages, which was
particularly evident in complex language tasks.

o The ability to switch languages efficiently was linked to working memory capacity, with
multilingual individuals performing better in tasks requiring rapid language switching.

Graph Example:

e Aline graph can illustrate the variation in work tension based on the number of languages
processed by the participants.

‘Number of Languages ProcessedHWork Tension Level (Scale 1-10)‘
‘ 1 (Monolingual) H 6 ‘
‘ 2 (Multilingual) H 4 ’
| 3 (Multilingual) [ 3 |

Discussion:
o The work tension data suggests that multilingual individuals, especially those with higher
working memory capacity, can handle language-switching tasks with greater ease. This
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finding underscores the important role of working memory in managing the mental
demands of multilingualism.
Overall Discussion

The research findings demonstrate that working memory plays a crucial role in
language processing for multilingual individuals. Those with higher working memory
capacity experience less emotional, rational, and work tension when performing tasks
involving sentence comprehension, production, and language switching. Multilingual
individuals are able to draw on their cognitive flexibility and memory capacity to handle
multiple languages with greater efficiency, reducing the cognitive load and stress associated
with language processing tasks.

The comparison between multilingual and monolingual participants highlights the
cognitive advantages of multilingualism, particularly in terms of managing complex linguistic
tasks. The ability to switch between languages and process linguistic information in different
languages is facilitated by working memory capacity, which helps mitigate the cognitive
demands of these tasks.

CONCLUSION

In conclusion, this study emphasizes the significant role of working memory in language
processing among multilingual individuals. The findings suggest that multilingualism, in
conjunction with higher working memory capacity, contributes to better cognitive flexibility,
reduced tension during complex language tasks, and improved performance in language
switching and production. Future research could explore the impact of additional cognitive
factors, such as attention and executive function, on multilingual language processing.



