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Introduction

The human brain is one of the most significant frontiers in modern science, with endless
opportunities for research and technology aimed at better understanding human cognition and
behavior. However, no single field can encompass all of the brain's capabilities. The most
impactful research comes from interdisciplinary collaboration, which introduces new
perspectives and deeper insight into the brain’s vast capabilities.

To achieve a deeper understanding of brain function, considering the roles of computer
science and psychology in brain research, as well as the ethical concerns that may arise from
advanced analysis of the human brain, is essential. This review explores how the convergence
of neuroscience, computer science, and psychology deepens our understanding of the brain
and shapes the future of human-technology interaction.

The Digital Age of Neuroscience

The field of brain science has been revolutionized by computational tools, with
technologies like EEGs enabling the diagnosis and treatment of many neurological diseases, as
well as opening new opportunities for research and analyzing brain activity. The possibilities for
new neurotechnology creations are endless, with Al and the rapid advancement of computers
allowing noninvasive techniques to treat and analyze brain activity. The enhanced development
of Brain Computer Interfaces (BCls) is something to look forward to, with the possibility of direct
communication between the brain and other computerized devices and systems.

BCI innovation can be monumental for individuals with inadequate motor control, as the
interface can allow them to control devices such as wheelchairs or computer cursors, as well as
communicate if they were previously unable to do so (Cinel, 2019). This can bring in a new age
of neural prosthetics, with bionic prosthetic systems that can allow an amputee to move their
hand solely by thinking about doing so (Vu, 2020). Additionally, technology is being used to
create neural prosthetics that can improve both short-term and long-term human memory
(Hampson et al., 2018).

Recent advancements in technology and scientific breakthroughs in neurotechnology are
driving the development of innovative applications for existing tools and the creation of new
technologies. These developments promise significant progress in the treatment and diagnosis
of neurological disorders that were once considered untreatable.

Ethical Concerns

However, this innovation comes at an ethical cost, with arising concerns of data privacy
and potential misuse. BCI technology can collect data of an individual's brain structure, activity,
and function, with advanced models being able to infer their thought patterns based on brain
activity. This presents a high need for regulation due to the privacy and security risk, with
countries around the world developing new policies to manage these risks (Martens, 2025).
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Additionally, as technologies collect neurodata that is created unconsciously, it can be provided
with information that wasn’t intended to be shared, possibly lessening the privacy of one’s mind
(Gil, 2024).

The Psychology Behind Brain Science

Beyond technological advances, understanding the brain also requires insights into
human behavior, identity, and consciousness, necessitating a psychological perspective.
Biopsychology is an emergent field with breakthroughs in how the brain affects behavior. By
studying aspects of the brain, new insights are garnered as to how the brain functions and how
to improve mental well-being. (Cherry, 2023). Psychological theories offer valuable insights into
understanding the brain and its functions. Sigmund Freud’s work, for example, highlights how
unconscious processes and early life experiences influence behavior, shedding light on the
complexities of the mind. This perspective, along with the work of many other psychologists,
clarifies the brain's role in shaping thoughts, emotions, and actions.

Neuroscience can further psychological research as well, as understanding how the brain
works on a scientific level can identify connections between the state of one's brain and their
mental or emotional state. This allows doctors and other professionals to be more informed in
their decision-making when it comes to treating mental health and neurodegenerative disorders
such as Parkinson’s Disease (Fleming, 2019). Psychology can also help navigate ethical
concerns with advanced neurotechnology and how it should be used.

By examining how individuals perceive responsibility and autonomy in the context of
cognitive enhancement through BCls, researchers can begin to understand the brain’s evolving
relationship with external tools. For instance, when cognition-boosting devices assist in
achieving success, psychological research can see if users view those achievements as less
valuable due to reduced effort, potentially shifting credit from the individual to the capabilities of
the device. The non-medical use of BCls can also raise questions about user autonomy, as
misinterpreted commands can undermine one’s sense of agency. However, with the possibility
of higher expectations for an individual using a BCI, users could experience increased pressure
and responsibility (Gordon, 2024). By studying how these tensions affect cognition, identity, and
behavior, psychology bridges the gap between philosophical ethics and technological
development, creating a new perspective on how the brain synthesizes success and ownership
of actions.

Conclusion and Future Outlook

By incorporating computer science and psychology into brain science research,
neurotechnology has the potential to revolutionize society if used ethically. With the successful
combination of these disciplines, researchers will gain innovative insights that enable them to
understand the full potential of the human brain in depth. The benefits of an interdisciplinary
approach are unparalleled compared to research conducted from a singular perspective. Pulling
from different fields exponentially increases the opportunities and avenues for further research
and innovation, especially with rapidly developing Al and its applications in neurotechnology.
Ultimately, the combination of computer science, psychology, and brain science can lead to
revolutionary breakthroughs that not only increase our understanding of the brain but also
improve the quality of life of individuals and society as a whole.
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