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Abstract

Language plays a pivotal role in shaping human cognition, emotion, and brain functions.
This paper explores the intricate relationship between language and the human brain,
emphasizing its impact on perception, cognitive processes, and emotional expression. It
highlights how language influences memory, categorization, decision-making, and emotional
experiences, demonstrating its deep integration with general cognitive mechanisms. The
study examines the brain's structural and functional adaptation to language, drawing from
neuroimaging, lesion studies, and cognitive experiments. Special attention is given to the
dynamic interplay between language and visual attention, event memory, and time reasoning.
Furthermore, the paper delves into how bilingualism and multilingualism affect emotional
expression and moral judgments, showcasing the diverse ways language interacts with the
human mind. By synthesizing insights from psycholinguistics, neuroscience, and information
science, this work underscores the importance of language in understanding human cognition

and provides directions for future interdisciplinary research.
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1. Introduction

Our language system has a deep connection to perceptual and cognitive processes that are
general to humans. At the cognitive level, speakers can quickly select words to convey their
intended meanings while taking into account the listener's perspective, choose to refer to
objects in the environment, and infer other speakers' intentions. Even the linguistic part of
language has multiple levels that relate to general cognitive states and perception. Speech
production, for instance, involves a core set of brain areas that function in more general
aspects of planning and executing actions and is tightly connected to areas that support
speech perception in the listener's brain. The interaction of general cognitive processes with
per- and post-perceptual stages of the language-processing system is just one example of the
tight connection between language and the rest of human cognition. The study of language
thus promises a wealth of multidisciplinary insights.

Choosing tasks that engage sub-tasks for different language components helps map language-
linked systems in the brain. This mapping tests structure-function links supported by white
matter projections. These experiments yield precise maps of neural systems associated with
language functions. Language production tasks stimulate phonological regions, dorsal and
ventral streams, basal ganglia, and thalamus, requiring sub-area linking via white matter
connections.The origin and evolutionary appearance of language and the systems supporting
it are longstanding questions. Language abilities are divisible into separate modules.
Questions arise about the selective pressures that led to linguistic brain circuitry and its
possible homolog in nonhuman species. Do different linguistic processes in human’s recruit
components of a specialized linguistic mechanism or different mechanisms? How much do
classically define language areas and networks overlap across different linguistic sub-
capacities and tasks? Does the continuous nature of language production and comprehension
depend on interactions among sub-capacities or on continuous signaling in small networks
supporting each process?

2. The central role of language on the brain

The human brain is incredibly complex and specialized. Each neuron connects with
thousands of others, resulting in trillions of synaptic connections. Mapping brain activity is
crucial for numerous applications and offers insights into human thought and consciousness.
The brain sacrifices computational efficiency for volume and energy consumption. Despite its
mystery, eavesdropping on brain activity is extremely challenging due to data sensitivity and
processing complexity (Siegel, 2020). Research on the brain has clarified how its features
relate to behavior. Lesion studies, comprehension failures, imaging technology, and recording
techniques have all contributed to this understanding.

This plastic adaptation to language is possible because language use is implemented through
dynamic interactions between macro-scale circuits linked to sensory and cognitive circuits.
Communication is enabled through "links" between information sources and language
circuits specific to certain types of information critical for language functions. Many
individual systems contribute to language understanding or production, but certain
contributions are consistently needed.
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This approach is suited for dealing with different communicative environments and matching
language presentation to behavioral reinforcement (Gaiseanu, 2023). In addition, knowledge
of neural and cognitive mechanisms for language development is crucial for understanding
disabilities and behavioral disorders. It was previously believed that specific areas of the left
hemisphere were solely responsible for language functions, but a more detailed understanding
suggests that these areas have adapted to process recurring language information.

3. Visual attention and event memory

While consciously evaluating advertisements, you may still be influenced by the
subconscious memories of their details. These memories impact your preferences and
judgments. Visual attention and event memory may appear unrelated, but they are actually
connected mental functions. Event memory is often automatic and effortless, allowing
detailed recollection without explicit instructions or deliberation. Event memory is our ability
to recall episodes in our lives, including scenes, conversations, stories, and personal
experiences. We constantly create and access new and old memories throughout our lives
(Pessoa, 2022). Visual attention is how people focus on incoming visual information for
specialized processing. It involves filtering out unnecessary information and prioritizing
important information for later processing. Despite living in a visually cluttered world, visual
attention allows us to effectively navigate our environment by focusing on essential
information and disregarding the rest.

There are 3 main types of approaches used in studying visual attention and its influence on
event memory: traditional experimental paradigms, visual paradigm designs, and eye tracking
(Tsotsos, 2021). Visual attention is important for event memory formation and is closely
associated and interacts with it. Studies utilize cognitive models, theory, and eye tracking
technologies to analyze the essence of visual attention in event memory.

4. Categorization and encoding

In order to describe and use categorized structures, information science uses the encoding
process. This involves inserting concepts into external symbolic entities like books, indexes,
databases, and ontologies. Categorization and encoding processes closely overlap and
interact, though they are not performed identically. Information science organizes and uses
structured and unstructured data. Principles include categorization and encoding (Heilbron et
al.2022). These principles describe relationships between objects, concepts, and situations.
Information science has models for representing category structure. In information science,
encoding and categorization are key principles. They are examined in this chapter, along with
their relation to information organization and retrieval. These principles propose various
levels of categorization and are linked to studies on domain and cognitive structures for
encoding languages.

In an alternative approach, reflective and summary judgmental metacognition emerges as a
theory of categorization formation among groups involved in decision making. The
theoretical treatment of organizing suggests that to understand how humans categorize as part
of an organizational process (Stillman, 2020).
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No consideration of hierarchic choice or big-science exists in those models, yet big-science
provides powerful models. Information science's implications are profound, accepting the
liberal stance in scientific research. Information processing is foundational to the
development of new knowledge in cognitive and research activities.

5. Orientation and time reasoning

Human cognitive structures have the ability to determine their position in relation to known
points. The way they know their position depends on the reference point and the cognitive
subsystem involved (Yin et al., 2021). Humans have developed procedures to measure time
through events and sequences. They can efficiently measure short periods of time and
accurately follow periodic traits of the night. Humans also have a physiological timing
system for measuring intervals and marking long periods of time. There is a long tradition in
studying knowledge about object and agent perception and relative position of individuals,
which can be used to act appropriately. This knowledge comes from various interaction
events that agents use to understand the environment. It is used as a guide for ongoing
activity, organizing flow and predicting future goals.

6. Mathematical and financial decisions

Language interacts with judgment and decision processes. Cognitive functions operate
against impairment. Research on language and cognitive functions spans 1,500 years. Interest
in impulsive cognitive functions dates back over ten millennia. Since the early 1970s, goals
have focused on language functioning and decision-making processes. The development of
language and mental faculties has influenced time and geography. Language architecture has
two functions: speech endowment and enabling cognitive states. Learning languages involves
understanding community characteristics (Trakulphadetkrai et al.2020). This learning occurs
during brain development and affects cognitive functions. Universals are characteristics
present across languages. Researchers identify and study universal features in language
learning. The part shows how additional languages affect cognitive decision-making, future
research suggestions, and organizational implications. These effects extend beyond choices,
leading to real-world financial consequences. Academic subjects requiring high language
proficiency ensure direct impact. English offers advantages in literature comprehension and
having more mathematical synonyms. Non-research contexts and PhD training are affected,
imposing bureaucracy on speakers' business decisions.

7. Emotional experience and expression

Experimental evidence shows personality shifts in bilingual individuals. Immigrants in Italy
used less emotionally loaded descriptions when speaking nonnative languages. Monocultural
bilinguals experience different results when their languages do not share a conceptual space.
Typing positive or negative words in a native language evokes discrete emotional simulation,
while color-matching positive and negative words produces a continuous, contrast-valence
effect. Translations of positive and negative words do not elicit native-like processing
(Backer & Bortfeld, 2021).
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Empirical studies confirm language's influence on emotional experience. Bicultural
individuals show different reactions based on their languages. Multilingual individuals feel
like different people when using each language. Emotional experiences vary with the
language used.

8. Language and brain functions

Language allows humans to generate and convey an infinite number of thoughts. The ability
to communicate our intentions and attitudes, to interact through dialogue, and to cooperate
based on shared beliefs lies at the core of human distinctiveness (Heilbron et al.2022). But
the language faculty is not only an enabling factor for communication; it also provides a
window into broader questions about the nature of human cognition. What are the distinctive
features of human reasoning when compared to other primates and animals? At what level of
description should we model human sentences and understanding? How does the brain
support such levels of description? Human language can be studied from a variety of
perspectives and at several levels, from the mental representations and their structure to the
biology of the biological systems that implement language. Each of these intersections allows
researchers to ask how our unique human capacity for language has emerged, as well as how
it is realized and maintained.

The brain's language system is a widely distributed set of complex associations. Damage to
any part of the network alters processing concentration. The left hemisphere is involved in all
aspects of language, while the right hemisphere has complementary functions. Right
hemisphere processes input and provides intonation for certain outputs (Marian, 2023).
Language impairments following brain damage provide information about language
organization. |Initial distinctions were made between disturbances in output and
comprehension, later recognizing deficits in speech. Disturbances in meaning have been
contrasted with other problems. Strengths and degrees of impairment can vary greatly among
patients with similar syndromes. The location of the lesion affects difficulty and recovery.
Complex patterns of recovery have led researchers to modify their concepts of language
organization in the brain.

9. Conclusion

In conclusion, this discussion highlights the intricate relationship between language and its
influence on the brain and emotions. It delves into how language shapes emotional
experiences through associations, labeling, and its inherent characteristics, as well as how it
affects emotional expression via perception, vocalization, valence, and perspective-taking.
The exploration extends to practical implications and the potential influence of language on
intuitive moral judgments, advocating for further research in this area.

Advancing our understanding requires collaborative efforts across diverse fields such as
psycholinguistics, neuro-syntax, pragmatics, evolutionary linguistics, animal cognition,
ethics, and moral psychology. These contributions are essential for unraveling the unique role
of language in moral reasoning and human cognition.
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The interplay between language and emotion processing reveals shared and distinct neural
mechanisms, emphasizing the need for a cohesive neuroscientific framework to comprehend
the emotional dimensions encoded by brain structures. This interdisciplinary endeavor
underscores the importance of examining how language interacts with the human mind and
brain to shape our emotional and moral landscapes.
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