
neuropsychology of the sense of agency

**Understanding the Neuropsychology of the Sense of Agency**

Neuropsychology of the sense of agency is a fascinating field that delves into how our brains create the feeling
that we are the authors of our own actions. This sense—the intrinsic feeling that “I am the one causing or
generating an action”—is fundamental to our everyday experiences, influencing how we perceive ourselves and
interact with the world. But what exactly happens inside the brain to give rise to this phenomenon? How do
neural mechanisms integrate sensory information, motor commands, and cognitive processes to produce that
seamless experience of control? Let’s explore the intricate neuropsychological foundations of the sense of
agency, revealing insights that bridge neuroscience, psychology, and philosophy.

What Is the Sense of Agency?

Before diving into neuropsychology, it helps to clarify what the sense of agency actually entails. At its core,
the sense of agency refers to the subjective awareness that one is initiating, executing, and controlling one's
own voluntary actions. It’s the feeling you get when you decide to pick up a cup of coffee and successfully
carry out that action.

This concept is distinct from the sense of ownership, which is the feeling that a particular body part belongs to
you. For example, you can feel ownership of your hand without necessarily feeling you are controlling it at
every moment. The sense of agency specifically pertains to the feeling of causing an action.

The Importance of Agency in Daily Life

Our sense of agency plays a crucial role in motivation, responsibility, and self-identity. When the sense of
agency is intact, individuals feel empowered, purposeful, and accountable for their actions. Conversely,
disruptions in this sense can contribute to various neurological and psychiatric conditions, such as
schizophrenia or alien hand syndrome, where patients may feel their movements are controlled by external
forces.

Neural Mechanisms Underlying the Sense of Agency

The neuropsychology of the sense of agency involves a complex network of brain regions working together to
monitor, predict, and integrate information about actions and their consequences.

Motor System and Predictive Coding

At the heart of agency lies the motor system. When you decide to move, your brain generates motor commands
sent to your muscles. Simultaneously, the brain creates an internal prediction of the expected sensory feedback
from that movement, a process often explained by the comparator model.

This model suggests that the brain compares predicted sensory outcomes with actual sensory feedback. If the
predicted and actual feedback align, the brain attributes the action to oneself, reinforcing the sense of agency.
If there's a mismatch, the sense of agency can be diminished or lost.

This mechanism involves the cerebellum, which is crucial for generating these predictions and error corrections,
and regions like the supplementary motor area (SMA) and premotor cortex that plan and initiate voluntary
movements.



Role of the Parietal Cortex

The parietal cortex, particularly the inferior parietal lobule (IPL), is a key player in integrating sensory and
motor information necessary for agency. It helps in distinguishing self-generated movements from external
events by processing spatial and temporal aspects of movement.

Neuroimaging studies have shown that the IPL activates strongly when individuals experience a mismatch
between expected and actual movement outcomes, such as during illusions of control or altered feedback
scenarios. This suggests its involvement in monitoring discrepancies that affect agency.

Prefrontal Cortex and Cognitive Aspects

Beyond sensorimotor integration, higher-level cognitive processes also influence the sense of agency. The
prefrontal cortex, especially the dorsolateral prefrontal cortex (DLPFC), contributes to decision-making,
intention formation, and conscious awareness of actions.

This area helps evaluate whether an action aligns with one’s goals and intentions, adding a reflective layer to
the sense of agency. Damage or dysfunction in these prefrontal areas can lead to impaired judgment about self-
generated actions.

Disorders and Disturbances of the Sense of Agency

Studying conditions where the sense of agency is disrupted offers valuable insights into its neuropsychological
basis.

Schizophrenia and Delusions of Control

One of the most profound disturbances occurs in schizophrenia, where patients may experience delusions of
control—believing that external forces control their movements or thoughts. This altered sense of agency is
thought to arise from impaired predictive coding and dysfunctional integration in the parietal and prefrontal
cortices.

Neuroimaging reveals abnormal activity in these brain regions during tasks requiring agency judgments,
suggesting a breakdown in the mechanisms that normally distinguish self-generated actions.

Alien Hand Syndrome

In alien hand syndrome, patients report their limb acting seemingly autonomously, without their volition.
Lesions in the parietal lobe, corpus callosum, or supplementary motor area have been implicated, disrupting the
normal neural circuits responsible for agency.

This syndrome highlights how specific brain areas are critical for the continuous experience of controlling one’s
own body.

Functional Movement Disorders

In functional neurological disorders, patients exhibit involuntary movements despite normal neurological
function. These conditions may involve altered sense of agency, where patients feel movements are not under



their control, even though they are.

Understanding these phenomena through the neuropsychology of the sense of agency helps in diagnosing and
developing therapeutic interventions.

Experimental Approaches to Studying the Sense of Agency

Researchers employ various experimental paradigms to unravel the neuropsychology of agency.

Intentional Binding

Intentional binding is a phenomenon where voluntary actions and their sensory consequences are perceived as
temporally closer than they actually are. This temporal compression reflects the brain’s integration of action
and outcome, serving as an implicit measure of agency.

By manipulating timing and feedback, scientists assess how different brain regions contribute to this binding
effect, enhancing our understanding of agency mechanisms.

Virtual Reality and Sensorimotor Manipulations

Virtual reality (VR) technologies allow precise control over sensory feedback and action consequences. By
altering the timing, spatial location, or visual representation of a participant’s movements, researchers can
induce changes in agency experiences.

These studies show which neural circuits respond to discrepancies and how the brain adapts to maintain or lose
the sense of agency.

Implications and Future Directions

The neuropsychology of the sense of agency not only enriches our theoretical understanding but also has
practical implications.

For example, improving our grasp of agency mechanisms could inform rehabilitation strategies for stroke
patients recovering motor control. It also opens pathways for designing brain-computer interfaces (BCIs) that
provide users with a more natural sense of control over prosthetic limbs or external devices.

Moreover, deeper insights into agency can influence legal and ethical discussions surrounding responsibility and
free will, as neuroscience continues to reveal how the brain constructs our experience of self-control.

---

Exploring the neuropsychology of the sense of agency reveals a delicate dance between prediction, perception,
and cognition, orchestrated by a network of brain regions. This dance creates the seamless feeling that “I am
the one causing this action,” a sensation so fundamental that we often take it for granted. Yet, when the
rhythm falters, the resulting experiences shed light on the profound complexity underlying what it means to be
an agent in the world.



Frequently Asked Questions

What is the sense of agency in neuropsychology?

The sense of agency refers to the subjective experience of controlling one’s own actions and, through them,
events in the external world. Neuropsychology studies how brain processes contribute to this feeling of
control and self-attribution of actions.

Which brain regions are primarily involved in the sense of agency?

Key brain regions involved in the sense of agency include the prefrontal cortex, the parietal cortex (especially
the inferior parietal lobule), and the supplementary motor area. These regions integrate motor commands and
sensory feedback to generate the experience of agency.

How does the comparator model explain the sense of agency?

The comparator model suggests that the brain predicts the sensory consequences of motor commands and
compares them with actual sensory feedback. When the predicted and actual feedback match, the brain
attributes the action to oneself, generating a sense of agency.

What neuropsychological disorders affect the sense of agency?

Disorders such as schizophrenia, alien hand syndrome, and some forms of anosognosia can disrupt the sense of
agency. Patients may experience a loss of control over their actions or feel that their movements are
controlled by external forces.

How do neuroimaging studies contribute to understanding the sense of
agency?

Neuroimaging techniques like fMRI and EEG help identify brain activity patterns associated with self-generated
actions versus externally generated events, enhancing our understanding of the neural mechanisms underlying
the sense of agency.

Can the sense of agency be experimentally manipulated, and what does this
reveal?

Yes, experimental paradigms like the intentional binding effect can manipulate the perceived timing between actions
and outcomes, altering the sense of agency. These studies reveal how timing and prediction contribute to the
feeling of control over actions.

Additional Resources
Neuropsychology of the Sense of Agency: Understanding the Brain’s Role in Self-Perception

Neuropsychology of the sense of agency delves into the intricate relationship between brain mechanisms and the
subjective experience of controlling one’s actions. This phenomenon, fundamental to human cognition, underpins
how individuals distinguish themselves as the authors of their movements and decisions. The sense of agency is
pivotal not only for everyday functioning but also for understanding various neuropsychiatric conditions
where this sense becomes disrupted. Exploring the neural substrates and cognitive processes involved offers
critical insights into how the brain constructs a coherent self-model and mediates the feeling of intentional
control.



Defining the Sense of Agency in Neuropsychological Context

The sense of agency refers to the pre-reflective awareness that one is initiating, executing, and controlling
one’s own actions. It differs from the sense of ownership, which is the feeling that one’s body or action belongs
to oneself. Neuropsychology investigates the biological foundations of this phenomenon, focusing on how
specific brain regions and networks contribute to the emergence of agency.

From a neuropsychological perspective, the sense of agency is not a singular event but a dynamic process
involving prediction, monitoring, and feedback integration. The brain continuously compares intended actions
with the actual sensory outcomes, allowing the individual to evaluate whether they caused an effect. This
sensorimotor integration is crucial for maintaining a stable and accurate sense of control.

Neural Correlates of the Sense of Agency

Research employing neuroimaging techniques such as fMRI, EEG, and lesion studies has identified several brain
areas critical to the sense of agency:

Supplementary Motor Area (SMA): Involved in planning and initiating voluntary movements, the SMA
plays a key role in generating predictive signals about upcoming actions.

Prefrontal Cortex: Particularly the dorsolateral prefrontal cortex, implicated in higher-order
cognitive functions and decision-making, contributes to conscious awareness of agency.

Parietal Cortex: The inferior parietal lobule integrates sensory feedback with motor commands,
essential for comparing predicted and actual action outcomes.

Cerebellum: Responsible for error correction and fine-tuning movements, the cerebellum supports
prediction models that underpin the sense of agency.

These regions collectively facilitate the brain’s ability to generate efference copies—internal replicas of
motor commands—which are compared against sensory feedback to confirm action ownership.

Mechanisms Underlying the Sense of Agency

At the core of the neuropsychology of the sense of agency lies the comparator model. This theoretical
framework posits that the brain generates a forward model predicting the sensory consequences of motor
commands. When the actual sensory feedback matches the predicted outcome, the sense of agency is affirmed.
Conversely, mismatches can reduce or abolish this sense, leading to feelings of alienation from one’s actions.

Another vital mechanism is the involvement of intentional binding—a phenomenon where the perceived time
between a voluntary action and its effect is subjectively shortened. This temporal compression is regarded as
an implicit marker of agency and has been used in experimental paradigms to quantify agency strength.

Disorders of Agency: Insights from Neuropsychology

The neuropsychology of the sense of agency extends beyond normal functioning to pathological states where
agency is distorted. Conditions such as schizophrenia, anosognosia, and certain movement disorders provide a
window into how brain dysfunction disrupts agency perception.



Schizophrenia: Patients often experience delusions of control, where they perceive their actions as
controlled by external forces. Neuroimaging studies reveal altered connectivity between prefrontal and
parietal regions, impairing the comparator system.

Anosognosia: A lack of awareness of one’s deficits, commonly observed after stroke, reflects impaired
self-monitoring mechanisms integral to agency.

Alien Hand Syndrome: Characterized by involuntary and seemingly autonomous limb movements, this
syndrome highlights the dissociation between motor intention and awareness.

Understanding these disorders contributes to refining models of agency and informs therapeutic strategies aimed
at restoring self-awareness.

Experimental Approaches to Investigating Agency

Neuropsychological research employs diverse methodologies to probe the sense of agency:

Behavioral Paradigms: Tasks involving action-effect contingencies assess participants’ judgments about1.
control over external events.

Virtual Reality and Robotics: These technologies enable manipulation of sensory feedback to study2.
agency under controlled conditions.

Neurophysiological Recording: EEG and MEG track neural correlates of action preparation and outcome3.
processing in real-time.

Lesion Studies: Investigations of patients with localized brain damage elucidate the causal role of4.
specific regions in agency experience.

Combining these approaches provides a comprehensive picture of how the brain engenders the sense of agency.

Implications for Artificial Intelligence and Neuroprosthetics

Insights from the neuropsychology of the sense of agency have practical implications extending to the
development of brain-computer interfaces (BCIs) and neuroprosthetic devices. For users to effectively control
artificial limbs or robotic extensions, the integration of agency is critical. Designing systems that provide
congruent sensory feedback and support predictive motor control can enhance the user’s feeling of ownership
and control over these devices.

Similarly, understanding agency mechanisms informs AI systems that simulate human-like decision-making and
action initiation, potentially leading to more intuitive human-machine interactions.

The ongoing exploration of how brain structures and cognitive processes coalesce to produce the feeling of
agency continues to shape multiple disciplines. From clinical neurology to cognitive neuroscience and
technological innovation, the neuropsychology of the sense of agency remains a rich field for investigation,
shedding light on the fundamental nature of selfhood and control.
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in the idea explored in the Collaborative Research Center 'The structure of representations in
language, cognition and science' (SFB 991) that there is a universal format for the representation of
linguistic and cognitive concepts.
  neuropsychology of the sense of agency: Neuropsychology David Andrewes, 2015-12-22 The
second edition of this comprehensive textbook for students of Neuropsychology gives a thorough
overview of the complex relationship between brain and behaviour. With an excellent blend of
clinical, experimental and theoretical coverage, it draws on the latest research findings from
neuroscience, cognitive neuroscience, neurochemistry, clinical neuropsychology and
neuropsychology to provide students with new insights in this fast moving field. The book is
organised around the main neuropsychological disorders in the areas of perception, executive
dysfunction, attention, memory, cerebral asymmetry, language, emotion and consciousness. There is
a clear emphasis on bridging the gap between theory and practice with links throughout to clinical
issues of both assessment and rehabilitation to build a clear understanding of the application of the
theoretical issues. The final section in each chapter illustrates the importance of a more systematic
approach to intervention, which takes into account theoretical views of recovery from brain damage.
New to this edition: A new chapter format that includes a basic topic section, which contains
up-to-date essential knowledge of the topic and a further topics section for a more advanced



treatment of the area. A new section on neuroscientific approaches to rehabilitation in each chapter
to make links between scientific knowledge and clinical treatment. A brand new chapter on
consciousness A new full colour layout with increased pedagogical features, including key terms,
section summaries, ‘study questions’ and improved presentation of figures and brain diagrams A
companion website including related weblinks, guidance on answering the ‘study questions’, and
flashcards. This book will be invaluable for undergraduate students in Neuropsychology and
students who wish to take the subject further to the various clinical fields.
  neuropsychology of the sense of agency: The Science of ADHD Chris Chandler, 2025-10-06 A
comprehensive and evidence-based guide to understanding ADHD and its treatment ADHD remains
one of the most widely misunderstood neurodevelopmental disorders, with debates surrounding its
diagnosis, causes, and treatment continuing to evolve. The Science of ADHD provides a clear,
balanced, and up-to-date exploration of this complex condition. With an accessible narrative style,
author Chris Chandler expertly navigates the latest research to present an objective look at ADHD's
neuroscience, genetics, psychological theories, and treatment approaches. The fully revised second
edition reflects the latest advancements in the field, including updated diagnostic criteria and a
nuanced discussion of ADHD as a neurodevelopmental disorder. New and expanded chapters
address the impact of non-pharmacological treatments, ADHD's association with addiction, ongoing
challenges in ADHD research, the broader implications of neurodiversity, and more. Throughout this
edition, engaging discussions of genetics, neuroscience, and psychology enable readers to develop a
deeper understanding of ADHD and its implications. Empowering readers with the knowledge
needed to make informed decisions, The Science of ADHD: Discusses emerging research, treatment
innovations, and ongoing questions in ADHD science Balances academic depth with readability,
making complex concepts approachable for non-specialists and professionals alike Offers actionable
insights for educators, clinicians, and parents to better support individuals with ADHD Covers
pharmacological, non-pharmacological, and emerging treatment options, alongside critiques of
current approaches Features real-life insights and experiences shared by individuals with ADHD and
their family members Includes a glossary and a well-organized layout to help readers navigate
scientific terms and concepts effectively Bridging the gap between cutting-edge science and
everyday experience, The Science of ADHD, A Guide for Parents and Professionals, Second Edition,
is ideal for undergraduate and postgraduate psychology and neuroscience courses focusing on
developmental disorders or psychobiology. It is also a valuable reference for clinicians, educators,
and policymakers seeking a research-backed understanding of ADHD to support individuals in
diverse settings.
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