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Abstract

This study addresses the significance of utilizing neuroscientific evidence within the criminal trial process and
explores the potential collaboration between criminal law and neuroscience. Advances in the field of neuroscience
have enhanced our understanding of human behavior and decision-making processes, allowing for a reevaluation
of core concepts in criminal law, such as volition, fault, and liability. Initially, the research provides an overview
of the historical development of neuroscience and fundamental insights into the functioning of the human brain.
Subsequently, it focuses on the potential of neuroimaging techniques to shed light on the brain mechanisms behind
criminal behaviors. These methodologies offer new perspectives on predicting criminal actions, rehabilitating
offenders, and personalizing penalties. The evaluation of neuroscientific evidence during the criminal trial process
emerges as an area capable of inducing significant changes in legal practice. Employing this evidence to base
judicial decisions on scientific data contributes to the more effective protection of the right to a fair trial. The paper
advocates for a multidisciplinary approach to enhance the interaction between criminal law and neuroscience,
aiming to ensure that decisions within the judicial process are both fair and scientifically grounded.
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Ceza yargilamas: siirecinde norobilimsel delillerin incelenmesi: Ceza hukukunda norobilim
ile igbirliginin énemi

Oz

Bu ¢alisma, ceza yargilamasi siirecinde nérobilimsel delillerin kullaniminin 6nemini ve ceza hukuku ile
norobilimin nasil bir isbirligi icerisinde olabilecegini ele almaktadir. Giiniimiizde, nérobilim alanindaki
ilerlemeler, insan davranisimin ve karar verme siireglerinin daha iyi anlasiimasini saglamakta; bu da ceza
hukukunun temel kavramlarindan olan irade, kusur ve sorumluluk gibi unsurlarin yeniden degerlendirilmesine
olanak tamimaktadir. Calisma, oncelikle norobilimin tarihsel geligimine ve insan beyninin nasil ¢alistigina dair
temel bilgileri sunmaktadir. Daha sonra norvo gériintiileme tekniklerinin, su¢ davranislarimin arkasindaki beyin
mekanizmalarini aydinlatma potansiyeline odaklanilmaktadir. Bu teknikler; su¢un onceden tahmin edilmesi,
suglularin rehabilite edilmesi ve cezalarin kigisellestirilmesi gibi konularda yeni perspektifler sunmaktadwr. Ceza
yargilamasi siirecinde norvobilimsel delillerin degerlendivilmesi, hukuk pratiginde onemli degisikliklere yol
acabilecek bir alan olarak belirginlesmektedir. Bu delillerin kullanimi, yargi kararlarimin bilimsel verilere
dayandirilmasin saglayarak, adil yargilanma hakkinin daha etkin bir sekilde korunmasina katkida bulunabilir.
Calisma,; multidisipliner bir yaklasimla, ceza hukuku ve nérobilim arasindaki etkilesimin, yarg siirecindeki
kararlarin daha adaletli ve bilimsel temellere dayali olmasint saglayacak sekilde nasil gelistirilebilecegini
tartismaktadir.

Anahtar Kelimeler: Adil yargilanma, ceza muhakemesi hukuku, norobilim, norobilimsel deliller, noro
goriintiileme
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INTRODUCTION

In comparison to the universe’s formation, the time humans have spent on Earth is
minimal. The reason for their significant development during their existence is primarily their
ability to stand on two legs and use their thumbs, and secondly, their capability to transform the
world into a habitable space for themselves. These capabilities are crucial for human survival,
as humans lack innate protections against extreme temperatures or pressures. Consequently,
humans must utilize the world’s resources in their favor, leading to the invention of various
tools (Balkuv, 2020:17). The creation and use of these tools have made an undeniable
contribution to human brain development. However, brain development is not only dependent
on tool use and creation but also on communication and the ability to live in communities.
Living in a society necessitates a certain order, which in turn requires the implementation of
rules by its members (Lawrence, 2012, p. 104). For a society to function, actions that are
considered good and right must be performed, without infringing on others’ freedoms and
respecting everyone’s rights. Fulfilling these requirements depends on the human ability to
behave accordingly, which is enabled by higher cognitive functions such as perception,
attention, thinking, planning, decision-making, and choosing between options, associated with

the brain’s cortex layer.

When examining criminal law and criminal procedure law alongside neuroscience, it is
essential first to understand some basic neuroscience concepts. Therefore, the first section
chronologically explores neuroscience and its historical development, starting from the
prehistoric period and including significant developments up to the 21st century, with a focus
on the 19th, 20th, and 21st centuries where brain-related advancements were particularly
concentrated. The structure and transmission mechanism of neurons are described according to
contemporary data (Eren, 2014). The brain’s anatomical structure, higher cognitive functions,
mirror neurons, and brain plasticity are discussed, including how criminal behaviors could arise.
This context will deepen the understanding of the topic. A brief overview of the brain’s
anatomical structures is provided, emphasizing how they influence thoughts, feelings, and
behaviors. The mechanisms behind decision-making and the realities underlying behaviors are
also discussed, highlighting the importance of the frontal lobe and prefrontal cortex in our

personality, decisions, and actions.

The study links developments in neuroscience with criminal law and criminal procedure
law through a multidisciplinary approach. It addresses how human behaviors, emotions, and

thoughts are formed, the brain’s structure and function, and examines if a criminal’s brain
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operates differently, whether behaviors can be explained neuroscientifically, if free will exists,
and if behaviors can be controlled by will. These questions necessitate a neuroscientific
perspective on criminal law, as understanding behavior mechanisms can illuminate legal issues
requiring resolution. Repeated behaviors pave the way for their establishment in the brain, a
rule that applies to criminal actions. The recurrence of a crime solidifies the behavior in the
brain. Understanding the mechanism behind learning and the permanent establishment of
information in the brain can lead to rehabilitation, replacing criminal behaviors with new
information, and possibly eradicating the desire to commit such actions. The brain’s plastic
nature underscores the reversibility of any condition. In this vein, the second part of our study
jointly addresses neuroscience and criminal law. The concept of will, crucial in criminal law,
is examined from both neuroscience and legal perspectives (Zergeroglu, Simge, & Nalgaci,
2015). The concepts of fault and culpability are briefly mentioned, followed by an examination
of factors that reduce or eliminate culpability, such as youth, mental illness, and the influence

of alcohol or drugs.

Human physical security and survival have been enhanced by advancements in various
scientific fields. With technological development, many previously hidden areas have been
discovered. In neuroscience, this is reflected in the development of neuroimaging techniques
(Dauvergne, 2004; Eder-Rieder, 2015). Until now, the structure and functions of the human
brain were explored through autopsies and animal experiments. The advancement of devices
such as computed tomography, functional magnetic  resonance  imaging,
electroencephalography, and positron emission tomography has enabled detailed anatomical
and functional examination of the brain. Functional magnetic resonance imaging is particularly
significant for showing the brain region active during a behavior, making it possible to study
criminal behaviors. Criminal behaviors disrupt societal peace and instill fear of victimization
in others. According to criminal law, committing an act defined by law as illegal constitutes a
crime. Failure to comply with commands and prohibitions results in legal sanctions. Although
imprisonment may seem deterrent, it can also facilitate learning various methods of committing
crimes, potentially leading to repeated offenses. However, the necessity of subjecting offenders
to sanctions to compensate for societal harm remains. Therefore, preventing crime should be
the primary goal, with rehabilitation provided for first-time offenders. If rehabilitation fails,
imprisonment may be necessary for reform (Icer, 2021). The development of neuroimaging
techniques allows for understanding which brain regions are associated with crime and how

they can be intervened. Rehabilitation can be achieved through targeted treatment and
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rehabilitation centers designed for specific brain region impairments. The goal of integrating
neuroscience into criminal law is to tailor punishments to individuals, believing in the benefits
of such an approach. The strengthening of the concept of criminal justice depends on making
correct decisions based on accurate and real data. In this context, the third part of our study
addresses neuroscience and criminal procedure law together, examining the concept of evidence
and types of evidence in criminal procedure law. Primarily, the neuroscientific examination of
eyewitness testimonies is discussed, followed by the potential use of neuroimaging techniques
as neuroscientific evidence. Finally, the use of neuroscientific evidence in courts of other

countries is addressed.

The significance of our study lies in considering the biological structure, physiology,
chemistry, and functions of the human brain in conjunction with its social aspects. The main
goal of our study is to explore criminal law and criminal procedure law from a neuroscience
perspective, opening new horizons in our understanding of law. When examining criminal law
and criminal procedure law alongside neuroscience, it is crucial for researchers to establish a
methodologically valid connection. For such a connection to be established, two different
disciplines must be able to comment on the same events or phenomena from their respective
and external viewpoints, expanding their research. The aim of jointly examining neuroscience
with criminal law and criminal procedure law is to create a common ground in health law and
expand this field. While it is evident that different disciplines can come together and use
neuroscientific data in court, increasing the functionality of evidence is among the goals.
Approaching a social science field like law from a different perspective can also lead to new

opportunities and research possibilities.

General Overview

Concept

The brain distinguishes humans from other living beings and makes them unique; it is a
soft structure weighing approximately 1300-1500 grams (Uzbay, 2021, p. 91). It is responsible
for the execution and control of behaviors ranging from simple to complex. Other living beings
also display simple behaviors and meet their needs. However, what distinguishes humans is the
highly developed cortex layer in their brains (Dowling, 2018, p. 19). Neuroscience is the branch
of science that studies the structure of the brain, nerves, and how the nervous system works.
We use specific units of our brain when smelling a flower, looking at a photograph, or hearing
a person. Additionally, our brain is in operation when managing social human relations,

deciding what is right or wrong, or maturing morally. Examples here are limited and can be
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expanded. These are behaviors that seem fundamentally simple but are complex in the
background, and their execution is possible thanks to the brain. Neuroscience seeks to
illuminate the complex structure and functioning of the brain and has made significant progress
in our century. As a result of this progress, many positive sciences have begun to be considered
together with neuroscience. Fields such as neurophilosophy, neuropsychology, neurolaw, and
neurocriminology have emerged with the prefix “neuro-” (Rose & Rose, 2018, p. 11; Lee,
2020).

The investigation of both the physiological and emotional sections of the brain is
important for understanding the principle of operation. Although the study of emotions began
long before the emergence of neuroscience and these studies continued, by the last century,
focus has shifted to how the anatomical structure of the brain works and is realized (Damasio,
2006, p. 7). The study of an organ, complex and still not fully understood in terms of how it
functions, as a whole has become possible with the development of technology. This implies
that since we use our brains to understand our brains, even if it were a simple structure, we
would need to have a complex structure to comprehend it (Karasu, Aygen, Sabanci, Saglam,
Civelek, Eskandar, 2008; Uzbay, 2021, p. 152). Because a structure that solves complex
mathematical problems, produces a work of art, progresses morally, and engages in legal
activities fundamentally cannot be easily understood. To understand human behaviors, we need
to understand the human brain and have ideas about its structure and functions. For this, the
movements of simpler living beings and the examination of their brain-like structures have
come into question. This examination has laid the foundation for understanding the working
mechanism of the human brain. Insights about the working mechanism of the human brain have
been obtained by looking at the simple movements and reflexes of basic sea creatures (Jones et
al., 2014; Dowling, 2018, p. 125).

Developments in neuroscience in the 20" and 21%t centuries

After the discovery that neurons can be stimulated by electrical currents, two German
physiologists, Eduard Hitzig (1838-1907) and Gustav Theodor Fritsch (1838-1927), electrically
stimulated neurons (Gross, 2007, p. 321). The main reason they could stimulate neurons in the
brain was the absence of pain receptors. Thus, there was no need for anesthesia since no pain
was felt. When they applied electrical currents to the back of the skull where electrodes were
placed, they observed movement in the eyes. Their conclusion was that the brain could be
stimulated electrically. They then conducted an experiment to further this research, directly

accessing the brain from under the skull of a dog. In this experiment, they removed parts of the
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brain and stimulated specific areas of the cortex with electrodes, affecting certain muscles in
the body (Gross, 2007, p. 321-323). Another finding was that the right side of the brain affects
the left side of the body. They struggled to map the motor cortex in the brain, but a second
experiment was conducted because not only the areas they identified as the motor cortex but
also other regions of the brain could initiate movement. In this second experiment, they
performed ablation. When they removed parts of the brain other than the motor cortex, the
movements created by the motor cortex in the muscles were neither hindered nor changed.
However, the removed areas did affect the organs. It was seen that as one ascends to higher
structures in the brain, these structures could perform more complex movements (Balkuv,
2020:28).

The difficulty of electrical stimulation arises from the variety of movements produced
depending on when and which area is stimulated. Looking at the skull, the brain has a forward-
leaning structure. Due to this difference, electrical stimulation results vary when starting from
the front of the brain to the back and when mapping is attempted starting from the back to the
front; the outcomes do not match. Therefore, the unit and starting points determined in the
mapping have diverged (Smith Churchland, 2020, p. 191).

The reflex responses are specific to the stimulus, and the occurrence of an opposite reflex
is prevented. The mechanism called “reciprocal control” allows for only one of these opposite
reflexes to occur. This mechanism also explains motor behaviors. The explanation of reflex
movements is important for understanding higher brain functions. “The motor neuron gathers
all the excitatory and inhibitory signals that reach it from other neurons...” (Kandel, 2019, p.
103) the reflex response given is related to the calculation of these signal sums and which is
more predominant. “Every perception we have, every movement we make, is essentially the
result of numerous similar nervous system calculations (Burnett, 2017, p. 17).” When people
move, they use their consciousness up to a certain point; most of the movement occurs
unconsciously, with certain areas taking over this function. The nerves in the spine stimulate
the necessary structures for walking without consciousness and receive feedback from these
structures (Burnett, 2017, p. 17-18). “The ability to move easily and without thought... has
allowed our species to survive easily.” When learning a new behavior, consciousness is initially
involved. As the movement is repeated, it becomes ingrained, and the use of consciousness is
no longer necessary. The learned motor skill is transmitted to other areas of the brain and stored
there. Later, when the movement is performed, there is no need to think about it (Eagleman,
2021, p. 229). Regarding how learning and information storage occurs, research on “Aplysia”
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examined the “gill withdrawal reflex”. Stimuli were given to the organism at various
frequencies and durations, leading to habituation or sensitization, thus showing that even simple
reflex movements could be altered and that information acquired as a result of stimuli forms
memory. Investment was made in brain research in the early 20th century (Rose, Hilary and
Rose, 2018, p. 20). Efforts were made to understand the brain’s functions such as mind,
memory, attention, etc. Therefore, a multidisciplinary approach was developed. Many positive
sciences were related to neuroscience and the brain’s working mechanism was sought to be
understood. Despite a reductionist approach being displayed, understanding the operation of
the brain requires the consideration of many sciences together as it was attempted with other
brains. The discovery of genes and DNA has been enlightening (Rose, Hilary and Rose, 2018,
p. 23). These new concepts were wanted to be used to understand the brain. Especially, they
have made significant contributions to understanding the physiology and biochemical reactions
of the brain. Due to the advanced research and investments, by the year 1990, both in the USA
and Europe, the years were declared as “The Decade of the Brain” (Rose, Hilary and Rose,
2018, p. 15). By the 21st century, the concept of mind is perceived as merely the processing of
data by the brain. The mind has been explained as resulting from the electrical activities of
neural networks and synaptic structures. Later, like many newly established fields, this field too
was attempted to be used for warfare. With the understanding of evolution, attempts were made
to decipher the structure of the human mind, and artificial intelligence was sought to be created
by utilizing computer technologies (Rose, Hilary and Rose, 2018, p. 27). Politicians interested
in neuroscience up until the 21st century, which emphasized brain development, have worked
to raise individuals from childhood as social beings to improve the country’s economy and
enhance their intelligence. According to them, the welfare level of a family can be measured
not only by their income but also by the absence of harmful habits such as smoking, alcohol,
and drug use, their education level, and their social relationships (Rose, Hilary & Rose, 2018,
p. 24).

Individuals raised in such families, with careful behavior and responsibilities of their
parents, will elevate the country’s economy according to politicians and, unlike individuals
raised in the opposite environment and manner, will continue their lives unaffected by potential
negatives in later years and without committing any crimes, thus contributing to the country’s
development (Rose, Hilary and Rose, 2018, p. 20). Although the money spent on projects
developed on this basis may now seem like a loss and unnecessary, the investment in

neuroscience will lead to less crime requiring prisons, a reduction in drug use and depression,
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and the development and economic growth of the country. The effects of the disruption of the
brain’s biochemistry and physiology on human biology are significant. A damaged body
implies a damaged mind. Sciences that attempt to correct the mind at the molecular level have
also started working in more specific areas with the “neuro-" prefix (Kandel, 2019, p. 251-252).
Every major molecule affecting the brain has been studied under the name of neuroscience, and
various drugs have been attempted to be developed. The idea that our being is related to a few
small molecules is related to the individual’s own identity in neuroscience. The advancement
of technology and brain imaging techniques have been pioneers in understanding the

mechanisms of the brain’s operation (Rose, Hilary & Rose, 2018, p. 31).

The brain and its cognitive functions: Examples

Cognitive functions are facilitated by four regions of the cortex. For instance, the
processing of visual information is carried out by the occipital lobe. The temporal lobe is pivotal
for auditory data processing and also plays a critical role in distinguishing objects and
individuals, integrating these perceptions with emotions. It is essential to differentiate between
the right and left parietal lobes. These lobes synthesize information from the body’s
musculoskeletal and sensory systems with external inputs, providing a cohesive perception of
sight, sound, and balance (Ungiiren, 2015, p. 203-204). The right parietal lobe, responsible for
spatial perception, goes beyond mere object recognition, encompassing the mental
representation of space, as well as the position, condition, and movements of the body within it
(Ramachandran, 2011:48-50). Conversely, damage to the left parietal lobe impairs the ability
to perform tasks requiring fine motor skills or intricate balance adjustments. Furthermore, such
damage can lead to the loss of crucial abstract abilities necessary for understanding positive
sciences, such as reading, writing, and arithmetic (Ramachandran, 2011:49). The frontal lobe’s
functions include planning, decision-making, execution of decisions, and motor function
execution. It is also notable for its role in short-term memory functionality. Damage to the
prefrontal cortex can lead to significant changes in personality, observable to those familiar
with the individual, despite the outward appearance of normalcy (Ungiiren, 2015, p. 198-199).
The prefrontal cortex is instrumental in enabling socially harmonious and balanced living, with
ethical behavior and respect for others’ rights and freedoms being linked to its proper
functioning. The inability to exhibit moral behaviors and impulsivity are characteristic of
individuals classified as sociopaths, with neurologist Antonio Damasio suggesting such

individuals may possess undetectable frontal function disorders.
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Evolutionarily, our brains have developed folds to maximize space within the confines of
the skull (Eagleman, 2021, p. 9). A rat’s brain, being less convoluted, indicates limited higher
brain function capabilities. Humans possess the capability for thought and problem-solving,
necessitating advanced cerebral functions for innovation. This necessitates growth and
development, heavily influenced by parental care and the environment. “The human brain
cannot develop normally in environments devoid of emotional engagement and cognitive
stimulation (Eagleman, 2021, p. 8).” Children model their behavior on their observations of
their parents, with brain development and the formation of behavioral patterns progressing
accordingly. Society-endorsed behaviors are learned through interactions within the familial
and broader social context (Eagleman, 2021, p. 16). Given the incompleteness of brain
development at birth, human infants learn by mimicking their caregivers. This modeling process
establishes the foundation for subsequent behavioral development in the brain, with the
patterning of undesirable behaviors indicating how future similar behaviors might be enacted.
“Mirror neurons” play a crucial role in this process. Giacomo Rizzolatti’s experiments with
primates demonstrated that the same brain regions activated during the execution of a task are
also activated upon observing another performing the task, suggesting the observational
learning of behaviors (Giinsen igli, 2021:25). The discovery of mirror neurons aids in
understanding others’ intentions and assessing potential dangers, with these neurons having
evolved as a defensive mechanism to anticipate others’ actions (Ramachandran, 2011:167).

Observing someone in pain activates related muscles due to mirror neurons, leading to
empathetic physical responses. While the brain regions associated with pain activate generally,
observing someone in pain triggers muscle contractions similar to those experienced directly
during pain (Smigaglia & Rizzolatti, 2019, p. 80). Experiments have shown that observing
someone experiencing pain can induce muscle tension in observers, even without their
conscious awareness, illustrating the brain’s unconscious response mechanisms (Sinigaglia &
Rizzolatti, 2019, p. 124). The initiation of avoidance responses to painful stimuli occurs
unconsciously, influencing physical reactions (Thagard, 2010, p. 117). Mirror neurons and
empathic capabilities indirectly influence conscious actions through unconscious systems,
enhancing the individual’s adaptive behaviors. The brain’s learning mechanism, crucial for
behavioral adaptation, suggests that consciously contemplated behaviors stimulate unconscious
processes, facilitating the execution of those behaviors at their most advanced (Sinigaglia &
Rizzolatti, 2019, p. 175).

519
©I1JOESS



Auf/ Cited in, Kan, C.H. (2025). The examination of neuroscientific evidence in the criminal trial process: The
importance of collaboration between criminal law and neuroscience. The International Journal of Eurasia Social
Sciences, 16 (59), 511-565.

The propensity for individuals raised in high-crime areas to commit crimes themselves
can be attributed to mirror neurons. Sociological theories in criminology posit that a person’s
likelihood of committing a crime is significantly influenced by their social environment. Even
individuals born with normal biological and psychological traits can become criminals under
the influence of their surroundings (Corradini & Antonietti, 2013, p. 1154). People tend to
replicate behaviors they observe; exposure to positive behaviors and the opportunity to practice
them facilitates moral alignment, whereas continuous exposure to negative behaviors increases
the likelihood of adopting them. “Individuals who are not inherently inclined to criminal
activity may commit crimes due to external circumstances and the influence of their
environment (Sinigaglia & Rizzolatti, 2019, p. 31).” Therefore, for first-time offenders without
severe criminal records, alternatives to imprisonment, such as community service and
rehabilitation, could be considered to prevent recidivism. The repetition of criminal behavior
solidifies it in the brain, making understanding the brain’s mechanisms essential for addressing
legal questions concerning criminal behavior. The learning mechanism of the brain elucidates
various phenomena. Essentially, if the brain consistently associates a specific response with a
given command, reinforcing the synapses involved, the command and response become
inseparable, teaching the brain a strong connection between them (Dénmezer, 1994, p. 71). This
mechanism explains, for example, why criminals repeatedly offend, potentially altering their
brain structure. Here, the concepts of habitual criminals and crime recidivism must be
examined. Repeatedly performing the same actions within a year constitutes habitual crimes,
with crime becoming a habitual behavior for the person (Artuk & Alsahin, 2022, p. 286).
Habitual criminals pose a significant risk, and in some jurisdictions, offenders undergo
physiological and psychological evaluations. If predisposed to criminal behavior, individuals
may face sentences applicable to habitual criminals, even if offending for the first time
(Ramachandran, 2011:62). The Turkish Penal Code (TPC) Article 6, clause h, defines a habitual
criminal as a person who commits the basic or qualified forms of an intentional crime more
than twice at different times within a year. According to TCK Article 58/9, a special execution
regime applies following the conviction of a habitual criminal. Recidivism, involving the
commission of a new crime after a definitive sentence for a previous crime, triggers the
application of recidivism provisions. Recidivism does not require the execution of the previous
sentence but a definitive conviction sentence (Demirbas, 2022, p. 250-251). The recidivism
period is five years for sentences involving more than five years of imprisonment and three

years for sentences involving less than five years of imprisonment or a judicial fine. In cases of
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simple recidivism, imprisonment is chosen, and a special execution regime for repeat offenders
along with probation is required (Donmezer et al., 2020, p. 322). The special execution regime
imposes stricter conditional release conditions for repeat offenders. In the case of second
recidivism, the individual cannot benefit from conditional release provisions (Donmezer et al.,
2020, p. 86-87). “The probation period starts after the completion of the sentence execution and
lasts for at least one year.” Ideally, such individuals should be monitored, and the reasons for
their recidivism investigated. The concept of recidivism in criminal law differs from that in
criminology, where multiple offenses suffice to classify an individual as a repeat offender
(Dénmezer et al., 2020, p. 323). Continuing criminal behavior indicates the individual’s

increased danger to society.

Rehabilitation plans aligned with the brain’s learning mechanisms can potentially prevent
the recurrence of criminal behaviors. However, the brain remains a complex structure, and
responses to rehabilitative efforts can vary. The brain’s adaptability to new situations suggests
that behavioral change is possible, emphasizing the importance of environmental and
rehabilitative interventions (Donmezer et al., 2020, p. 325). The evolution of human survival
strategies, including the ability to perceive and respond to motion as a primary characteristic,
underscores the brain’s role in defense mechanisms (Donmezer et al., 2020, p. 348).
Investigating brain development, particularly the process of vision and its cortical pathways,
provides insights into the complex interactions between perception, learning, and behavior.
Rehabilitation in clinical criminology aims to prevent reoffending by medically evaluating
criminals, with neuroscience offering valuable insights into treatment strategies aimed at
reintegration and socialization (Donmezer et al., 2020, p. 335). The analysis of criminals’ brain
structures and physiological responses to prohibited behaviors can inform treatment
approaches, emphasizing the importance of early intervention and comprehensive rehabilitation
plans (Artuk & Alsahin, 2022, p.267). Understanding the biological, physiological, and
psychological factors influencing an individual’s behavior can facilitate changes in decision-

making and behavior, contributing to safer societies.

Examination of the concept of will in the context of neuroscience and criminal law
The concept of will signifies the ability to select one among various behavioral options.
As long as an individual’s choices conform to societal norms and the moral order, they naturally
will not conflict with legal rules. The concept of free will, however, denotes the capacity to
make a choice among these options without any external or internal interference (Onur, 2020,
p. 14).
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The concept of will holds significant importance in disciplines such as philosophy and
law. Explaining this concept within the realm of neuroscience and delineating its boundaries
will also influence criminal law. Free will, for some, is the power to direct behaviors, for others,
it is the capacity to shape one’s future and thus one’s actions, and for others still, it signifies the

ability to freely determine behavior in meeting legal responsibilities (Onur, 2020, p. 18).

The will within the framework of neuroscience

When discussing the concept of will from a neuroscience perspective, it’s necessary to
examine the workings of the brain and related concepts. Themind exists prior to consciousness,
reflecting the outcome of processes not requiring conscious awareness (LeDoux, 2020, p. 44).
The advent of consciousness, coupled with awareness, results from previously recorded inputs
in the brain. Following sensory inputs, the brain compares these with its memory, triggering
consciousness if a match is found, thereby facilitating object recognition. When no match is
found, these inputs are stored in memory until a future match occurs (LeDoux, 2020, p. 36).

Behavior originating from will in neuroscience includes the state of being conscious.
However, for establishing the link between will and behavior, the necessary consciousness
involves the concept of intent formed in the mind (Zeman, 2017, p. 43). Yet, often,
subconscious processes underlie behaviors. Since conscious actions require significant energy,
the brain tends to control behaviors through subconscious processes. When questioned why a
behavior was performed, the brain fills in gaps with narratives based on past experiences, social

surroundings, rules of engagement, or beliefs (LeDoux, 2020, p. 327).

Our experiences recorded by the brain essentially determine who we are or will become,
necessitating long-term memory. However, short-term memory, also known as working
memory, is crucial for the formation of immediate memories, leading us to the concept of
consciousness. The efficacy of working memory facilitates awareness of the present moment
(LeDoux, 2020, p. 328). The subconscious comprises numerous functioning units.
Consciousness creates virtual images from these operations, of which we become aware. We
remain oblivious to the underlying processes. If we consider the subconscious and conscious
parts as layers; the subconscious processes data in the lower layer and sends the results to the
upper layer, i.e., consciousness. The information formed in the mind and perceived by
consciousness relies on the functioning of working memory (Eagleman, 2015, p. 79). The mind
constructs the closest version of reality based on external stimuli. This perception of reality

shapes behaviors. The brain interprets stimuli from the external world through sensory organs,

522
©I1JOESS



Auf/ Cited in, Kan, C.H. (2025). The examination of neuroscientific evidence in the criminal trial process: The
importance of collaboration between criminal law and neuroscience. The International Journal of Eurasia Social
Sciences, 16 (59), 511-565.

thus the concept of reality depends on what and how our brains perceive and interpret these

stimuli.

Free will is a subject neuroscience enthusiasts seek evidence for its existence.
Accordingly, numerous experiments have been conducted. In one study, participants were
shown a selected segment of a film and asked to perform 3 behavior models (Eagleman, 2015,
p. 60). The first was to try to feel what the person in the film felt. The second was for the
subjects not to feel what the person in the film felt. The third requested the participants to
experience their own emotions. MRI results from the first two tasks indicate that individuals
have conscious control over their emotions (Karakog, 2020, p. 156). In another experiment,
stimuli were sent to a participant’s amygdala to observe aggressive behaviors. Despite the
stimulated amygdala, social norms and moral values prevented violence. As a result, the
existence of free will led participants not to engage in violence (Karakog, 2020, p. 156).
Kornhuber and Deecke asked participants to move their index fingers at any given time and
measured this moment with an EMG device (Informationphilosopher.com, n.d.). They
identified activity in the motor function area 50 milliseconds before the behavior and referred
to this activity as movement potential, which begins 800 milliseconds before the behavior and
reaches its peak just 100 milliseconds before (Karakog, 2020, p. 157). Benjamin Libet, believing
that neural activity should occur over a shorter duration, placed electrodes on participants’
skulls, asking them to lift their fingers when they felt the urge and to record the moment this
desire arose. The impulse related to the behavior was recorded as occurring 200 milliseconds
before the action. Neural activities related to the decision for the behavior were observed 550
milliseconds before its execution (Onur, 2020, p. 26). “Libet discovered that participants
became aware of the urge to move a quarter of a second before the movement itself”” (Eagleman,
2022, p. 169). According to EEG data, neural activity occurs long before the impulse to move,
followed by the actual movement. The preparation for the action in the brain has already been
completed before the individual decides to act and becomes consciously aware of it (Eagleman,
2022, p. 170). “John-Dylan Haynes (https://to.pbs.org/3pgfguG, A.D., p. 27.03.2024) “also
conducted an experiment. In this fMRI study, participants sat in front of a screen displaying
various letters every half-second and were given buttons to press, one on the right and one on
the left. They recorded the moment they felt the urge to press a button and which letter was on
the screen when they pressed it. The fMRI data revealed which button the participants would
press before they made the decision, indicating that neural activity related to the action occurs
before the decision and execution (Alici, 2021, p. 62). Both studies might initially suggest that
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our actions lack free will. However, these experiments focus solely on a single motor function
process and are limited. Therefore, the absence of free will is not definitive. Human behaviors
are complex by nature, resulting from the operation of many mechanisms. Although many
behaviors can be determined through devices like fMRI due to chemical events in the brain,

one should not solely view humans from a materialistic perspective (Onur, 2020, p. 27).

The will within the context of criminal law

The significance of free will in criminal law lies in an individual’s ability to direct their
own actions, which underpins concepts of responsibility and fault. “For an act to be considered
a crime, it is essential that the action, conforming to the legal definition and being unlawful, is
committed with fault and can be attributed to the actor voluntarily” (Donmezer et al., 2020,
Vol. 2, p. 10). Actions that are voluntary, purposeful, and result in an outcome in the external
world are considered acts, and if not produced by will, they do not possess the character of an
act (Koca & Uziilmez, 2022, p. 317). An individual’s responsibility entails bearing the
consequences of their faulty actions. Will manifests itself in conscious behavior. Consciousness
requires awareness of the choices made and the responsibility for their outcomes, forming the
foundation for will and perception abilities. The intention to commit an act known to contravene
behavioral norms “...is evaluative in terms of fault” (Koca & Uziilmez, 2022, p. 318). The
responsibility for actions constituting a crime depends on the existence of will and the capacity
for attribution (Toroslu, 2013, p. 1-3). In criminal law, individuals are not held responsible for
actions performed unconsciously. For a person to be penalized for a crime, it is insufficient for
the action to be performed (conforming to the unlawful act described by law); it must also be
committed with fault (Yildiz, 2021, p. 1442). From a neuroscience perspective, when
examining will in criminal law, one might consider the possibility of dissociating an individual
from the crime committed (Akal, 2021, p. 21). However, the concept of will is utilized
differently in criminal law (Donmezer et al., 2020, p. 389), as social norms, public peace, and
the rectification of injustice are important. Even though these concepts may be examined within
the framework of neuroscience, each discipline has its own “dominant values” (Akal, 2021, p.

34). The outright exclusion of free will has not yet been fully accomplished in neuroscience.

Free will has two dimensions, p. internal freedom relates to the internal system affecting
an individual’s decision-making and implementation, while external freedom pertains to
external forces influencing the action (Aral, 2011, p. 249). From a neuroscientific viewpoint,
an individual can only generate and select from a range of behavioral options when faced with

situations similar to those previously experienced or known. Will signifies making a choice
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independent of the concept of freedom. Freedom concerns whether the choice made is entirely
one’s own (Yener, 2013, p. 1). Criminal law prioritizes the will that necessitates responsibility,
not freedom. For responsibility to be attributed to an individual, an action must have an effect
in the external world while being conscious (iger, 2021:203). If this effect encompasses an
unlawful act as defined legally, the individual is subjected to punishment (iger, 2021:204). Fault
involves the culpability of the actor following the materialization of both the material and moral
elements of a crime, relating to whether the actor can be condemned for the resulting act (Artuk
et al., 2022, p. 572). For the actor to be punished, they must be found at fault and possess the
capacity for fault. An individual’s fault arises from choosing to commit an act constituting a
crime despite having the opportunity to behave rightly (Donmezer et al., 2016, Vol 1, p. 173).
“Fault is sought in relation to the act (Donmezer et al., 2016, p. 173)”. Imposing a penalty
becomes possible with the attribution of fault following the commission of an act conforming
to the unlawful type specified by law (Artuk et al., 2022, p. 573). “Fault is a judgment on the
presence of conditions affecting the actor’s freedom of will (Akbulut, 2020, p. 605)”. Faultiness
depends on the presence of the capacity for fault in the individual at the time of the act (Artuk
et al., 2022, p. 573). “It is possible to say that faultiness has two elements.” The capacity for
perception and will are the two elements of faultiness (Artuk et al., 2022, p. 574). The capacity
for perception allows an individual to understand their world and be aware of themselves and
others, implying awareness and understanding of the legal significance and consequences of
one’s actions. Individuals aware and conscious of everything are also responsible for the
consequences of their wrong choices (Dénmezer et al., 2020, pp. 391-392). Adhering to
generally accepted behavioral norms in society is a manifestation of the capacity for perception
(Ozgeng, 2022, p. 458). The capacity for will refers to the ability of an individual to perform
actions consciously and without coercion or pressure. An individual can control their own
actions. Presumably, if a person is in a state of complete well-being and mentally sound, they

are assumed to have will, including the capacity for perception (Demirbas, 2022, p. 369).

Examination of evidence from a neuroscientific perspective in criminal procedure law

The concept of evidence and principles used in the evaluation of evidence

The aim of criminal proceedings is to uncover material truth (Unver & Hakeri, 2022, p.
581). The contemporary understanding of criminal procedure not only seeks to uncover material
truth but also to respect human rights, ensure a fair trial, and maintain public peace and
tranquility (Karakehya, 2022:8). In criminal proceedings, the resolution of disputes and the

fulfillment of justice occur within the framework of evidentiary activities. The elements used
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in proving a case are termed as evidence (Ertugrul et al., 2021, p. 165). Evidence serves to open
a window from the present to the past within the proceedings, enabling the determination of
what transpired, thereby forming a basis for judicial decisions. This gives rise to the concept of
relative certainty, which ensures the judge’s decision is devoid of doubt; it encompasses the

determination of the historical and factual aspects of past events as of today (Ozen, 2022, p.

162).

Distinct from civil procedure law, in criminal procedure law, as long as evidence is
obtained lawfully and contributes to resolving the issue at hand, any form of proof presented to
the judge and considered within the proceedings can be used as evidence without restriction
(Unver and Hakeri, 2022, p. 581). The adoption of the principle of free evaluation of evidence
allows the judge to evaluate these pieces of evidence and reach a subjective conviction,
signifying both ‘freedom of evidence and freedom of its evaluation’ (Centel & Zafer, 2022, p.
253). This stands in contrast to other systems used previously, which over time were found
inadequate in fully revealing material truth and were susceptible to misuse (Yenisey &
Nuhoglu, 2021, p. 525).

Although any type of evidence can theoretically be used in criminal proceedings, a
framework exists detailing the characteristics required for evidence to be admissible in courts.
Evidence must be logical, scientific, relevant to the truth and the subject matter of the case, and
obtained lawfully. It must be presented before the court and must be understandable to all
parties involved (Centel & Zafer, 2022, p. 253). Furthermore, with the advancement of
technology, the boundaries of what can constitute evidence have expanded. Thus, scientific
data, when obtained lawfully, can also qualify as evidence (Boga, 2019, p. 1). Evidence begins
to be collected upon suspicion of a crime and is included in the indictment prepared by the
public prosecutor. It is discussed in court to arrive at the most accurate judgment (Yenisey &
Nuhoglu, 2021, p. 531-534). Today, alongside classical means of proof, evidence based on the
fundamentals of neuroscience is being introduced in courts. Comparative legal studies reveal

the use of neuroscientific data as evidence.

The activity of proof in criminal procedure law is essential for resolving disputes.
Conflicts regarding the violation of laws prescribing penal sanctions, such as fines and/or
imprisonment, concern criminal procedure law. The concept of proceedings encompasses a
broader scope than trial, including pre-trial activities (Yenisey & Nuhoglu, 2021, p. 526).
Activities conducted in courts are evaluated within the context of trial proceedings.
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Neuroscientific data, therefore, find their place in criminal procedure law, having the potential
to be used as evidence in court. The revelation of material truth during a trial is facilitated
through evidence. The concept of material truth is crucial here, denoting the possibility of
knowing about a past event in the present through evidence (Karakehya, 2022, p. 4). Evidence
used to shed light on an event should fully reflect the truth. Neuroscience intersects with
criminal procedure in this regard. Neuroscientific evidence can find its place alongside primary
evidence in trials. No piece of evidence has precedence over another; however, in concrete
cases, one piece of evidence may be more significant than others in uncovering the truth
(Karakehya, 2022, p. 9).

A judge’s full conviction regarding an individual’s guilt or innocence is only possible
when material truth is proven. The activity of proof is conducted through evidence, and all
forms of proof can be accepted as evidence (Ozen, 2022, p. 191). However, there are
restrictions; evidence obtained unlawly is not admissible as proof (Centel & Zafer, 2022, p.
253). Similarly, for evidence to be evaluated, it must be presented and discussed in court. The
decision regarding the defendant’s violation of criminal norms is based on the judge’s
subjective conviction, which is logical, free from doubt, and based on evidence (Karakehya,
2022, p. 201). “The principle of free evaluation of evidence... also signifies the judge’s
discretion to weigh the evidence according to their subjective conviction (Gokcen et al., 2022,
p. 10-11).” The judge’s subjective conviction does not imply arbitrary judgment. While
independent in their decision-making, judges are obligated to provide reasoning, which must
be lawful, logical, and rational. Moreover, judges are not bound by the parties’ evidence; they
may, if deemed necessary, investigate evidence on their own initiative (Karakehya, 2022, p. 10-
11).

Article 217 of the Criminal Procedure Code (CPC):

“(1) The judge can only base their decision on evidence that has been presented and
discussed in their presence during the trial. This evidence is freely assessed according to the
judge s subjective conviction. (2) The alleged crime can be proven with any type of evidence

obtained in a lawful manner.”

Avrticle 217 of the Criminal Procedure Code (CPC) states that evidence influencing and
forming the basis of the judge’s decision must be presented and discussed in court and must be
obtained lawfully (Ozen, 2022, p. 163,585). Judges can base their decisions on evidence
discussed in court. Therefore, evidence obtained unlawfully will not be considered by the judge
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and will not form the basis of the judgment. If evidence is evaluated and does not form a
subjective conviction in the judge, the principle of “in dubio pro reo” (when in doubt, favor the
defendant) (Ertugrul et al., 2021, p. 176) may result in acquittal. Acquittal is also the verdict

when the person is not found to have committed the accused crime.

Evidence types

The tool used to reach the material truth is evidence. The evidence to be used in court
must directly solve the dispute or contribute to its resolution (Karakehya, 2022, p. 199). The
issue to be proved has occurred in the past, and it is intended to understand what happened in
the present. Therefore, evidence that is logical, scientific, reflects past events, perceptible
through the senses, lawful, and carries the characteristics of evidence such as “..traces,
documents, and witnesses...” can be used as evidence in court (Karakehya, 2022, p. 200).
Evidence, which is the tool for revealing the material truth used in the judge’s decision
according to their subjective conviction, includes statements, documents, or indications. The
existence of evidence as well as its intact and unaltered delivery to the court is of great
importance (Boga, 2019, p. 16). According to the third article of the Police Duty Regulation
(PDR), p. “...Physical Evidence, p. Refers to tangible, living or non-living things related to the
crime or the accused, other than confessions and testimonies
(http://www.vertic.org/media/National%20Legislation/Turkey/TR_By-law_Police.pdf, A.D,
p. 09.03.2024) ...”. This article mentions not only non-material evidence like confessions and
testimonies but also tangible ones referred to as “(indication)”. Evidence must be relevant to
material reality, reflect this reality, be perceptible by individuals, and not contradict current
science and logic. The collection of evidence is carried out during the investigation phase. The

prosecutor drafts the indictment based on the collected evidence (Gokcen et al., 2022, p. 279).

For statements, documents, or indications to be evaluated as evidence, they must possess
certain characteristics. Since they serve the function of being related to material reality, the
evidence itself must be appropriate to reality. Being appropriate to reality means being
perceptible by individuals and capable of reflecting the truth. Moreover, their contents should
not contradict modern science and logic. The requirement for evidence to be logical also reflects
that they must be in accordance with the ordinary course of life. Fundamentally, they should be
related to the matter to be proved and should be able to show the event in a way that eliminates
any doubt, either directly or indirectly (Centel & Zafer, 2022, p. 257).
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Evidence has been classified in various ways. Statements, documents, and indication
evidence are just one of these classifications. “Indication evidence consists of traces and
remnants left by the event (Karakehya, 2022, p. 200)”. Another classification is direct evidence
and circumstantial evidence. Evidence directly serving to resolve the dispute is called direct
evidence, while evidence that clarifies related side issues is referred to as “...circumstantial

evidence or indication evidence (Boga, 2019, p. 21)”

“The emergence of crimes committed in the virtual environment or the traces left in the
virtual environment after the crime has led to the emergence of a new type of evidence called

electronic evidence (Ozen, 2022, p. 11).

Neuroscientific evaluation of evidence types

Statement evidence

Statements related to the event in question indicate statement evidence. “Statements about
the event, when made in front of the court during the prosecution phase, have the characteristic
of statement evidence (Centel & Zafer, 2022, p. 258)”.

Suspect and defendant statements

When looking at the suspect and the defendant, although they refer to the same person,
the individual suspected of committing a crime is called a suspect during the investigation phase
and a defendant during the prosecution phase. The suspect or defendant’s statements about
whether the event in question happened and, if so, how it occurred are crucial for forming
statement evidence. However, they might provide untruthful statements to avoid penal
consequences. Witnesses lying under oath are punishable under the Turkish Penal Code (TPC).
Defendants are also responsible for providing their personal and identification information
accurately according to Article 147 of the TPC Article 147/1 (a) states, p. “The identity of the
suspect or defendant is determined. The suspect or defendant is obliged to answer questions
related to their identity (TPC Article 147)”.

Article 147/1 (d) of the TPC states, p. “It is informed that not making a statement about
the charged crime is a legal right,”” highlighting the suspect or defendant’s right to remain silent.
The right to silence is guaranteed by Article 38/5 of the Constitution, stating, p. “No one shall
be compelled to make statements against themselves or their relatives, or to present evidence
(Anayasa Article 48).” Hence, forcing an individual to provide evidence against themselves is
not permissible (Karakehya, 2022, p. 215-216; Centel & Zafer, 2022, p. 273). According to

Avrticle 17/2 of the Constitution (Anayasa Article 17), p. “Except for medical necessities and
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cases stated in the law, the bodily integrity of a person cannot be violated; without consent, they
cannot be subjected to scientific and medical experiments...” However, the suspect or defendant
must endure certain procedures even if it may produce evidence against them. For instance,
blood can be drawn to determine the alcohol level (Ozen, 2022, p. 16). The same applies to
suspects or defendants required to undergo CT, PET, MRI, or fMRI scans. Individuals are
obligated to comply with these procedures. For a suspect or defendant’s confession to be
considered as evidence, it must be given freely, without any coercion, and within the framework
of free will (Oztiirk, 2021, p. 299). Article 148/1 of the TPC, p. “The statement of the suspect
and the defendant must be based on their free will...”” indicates that the individual must be fully
aware and comprehend the consequences of their confession. Statements obtained through
physical or psychological interventions restricting free will are not considered valid
(Karakehya, 2022, p. 210; Centel & Zafer, 2022, p. 273). The veracity of a confession must be
evaluated separately for each specific case, ensuring it is consistent with the course of life
(Gokceen et al. 2022, p. 282). It’s essential that the defendant’s statement is not influenced by
any condition affecting their will or consciousness (Gokcen et al. 2022, p. 285). Article 148/1
of the TPC states, “No use of methods such as maltreatment, torture, administering drugs,
exhaustion, deception, force, or threats, and using certain devices that influence physical or
psychological state (TPC Article 148).” The defendant’s statement’s validity as evidence
requires avoiding prohibited interrogation methods (Karakehya, 2022, p. 210). Loss of control
over one’s actions due to prohibited interrogation techniques means both the absence of free
will and the risk of the confession not reflecting the truth. Statements obtained from defendants
through forbidden methods, even with the defendant’s consent, are not considered as evidence
under the TPC (TPC Avrticle 148).

The mistreatment that can be evaluated within the framework of neuroscientific
perspectives is one of the prohibited interrogation and statement methods. Mistreatment can be
verbal or physical against a person, affecting and directing the person’s will. Especially
mistreatment causing the loss of rational thinking can lead to giving statements out of pure fear.
Statements given under the influence of fear may not reflect the truth. Mistreatment that violates

a person’s dignity and violates the right to a fair trial is a serious issue (Ozen, 2022, p. 567).

Administering drugs is another method that can be evaluated neuroscientifically as a
prohibited method of interrogation and statement. Administering drugs involves involuntarily
affecting a person’s will negatively and altering their behavior by externally administering a
chemical agent (Centel & Zafer, 2022, p. 275). These chemical agents alter ongoing chemical
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and biological processes in the brain, leading to disintegration, ultimately losing control of
behavior, and becoming susceptible to manipulation. Drugs that cause intoxication, inhibit
resistance, or similar substances fall into this category. The mechanism of action of these drugs
changes by altering the activity at synapses in the brain. These changes can either increase or
decrease the function of a cell, influenced by the drugs. The effects on the brain are primarily
through altering the activity of neurotransmitters, either by increasing or decreasing their
activity or by blocking their receptors, preventing them from becoming active through
neurotransmitters. Some drugs produce the opposite effect (Horzum, 2011, p. 62).
Consequently, administering drugs to a person can alter their thoughts and consciousness.
Certain groups of drugs change synapses in the brain, forming connections suitable for
themselves, while others affect the conscious part of the brain. Statements obtained from
suspects or defendants by administering drugs are not considered evidence in the TPC, even if

the suspect or defendant consents (Kdose, 2016, p. 37).

According to TPC Article 148/1, other reasons not specified but affecting free will are
also prohibited. Polygraph tests, which measure physiological responses to determine whether
an individual is lying, are not considered prohibited interrogation methods provided they are
used with the subject’s consent, yet their use is highly controversial (Karakehya, 2022, p. 224-
225). Since it is possible to control physiological responses, a suspect or defendant voluntarily
taking a polygraph test is considered not to violate free will (Karakehya, 2022, p. 225).
Similarly, because fMRI can also be manipulated due to its ability to control responses, it can
be evaluated within the scope of factors affecting free will, similar to a polygraph test. Based
on the working principle of the polygraph, the guilty knowledge test and the comparison
question test have been developed, not to determine if a person is lying but to ascertain if they
have knowledge of the crime based on physiological responses. Here, the essential question is
whether a person with knowledge of the crime can conceal this information. Since they differ
from the polygraph, they are not considered to influence free will. The P300-MERMER
technique, associated with the positive wave at 300 milliseconds in EEG related to the event, is
used to find individuals and connections related to the event (Ozen, 2022, p. 465). The aim here
is not to detect lying but to calculate the response after showing objects related to and unrelated
to the crime. This also does not constitute an intervention that violates free will (Ozen, 2022, p.
506).
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Witness testimony

Witness testimony is one of the important evidential tools in trials. A witness is someone
who has witnessed the subject of the dispute and is not a party in court (Ozen, 2022, p. 507).
They explain the events they perceived with their senses and sometimes express opinions about
situations they have heard about. Testimonies about events they have directly witnessed are
called “direct testimonies,” whereas testimonies based on what they have heard from someone
who experienced or witnessed the event are referred to as “indirect testimonies”. Since even
witnessed events cannot be remembered and recounted flawlessly, it is expected that recounting
heard events would naturally include inaccuracies and errors. Sole reliance on witness
testimony should not form the basis of a judgment, and it should be supported by other evidence
(Centel & Zafer, 2022, p. 278). In cases with multiple witness testimonies, forming the basis of

a judgment depends on whether the testimonies align in the same direction.

Formation of witness testimony

Witnessing an event does not equate to recording it as a video; it is processed through the
witness’s emotions and thoughts (Eagleman & Brandt, 2022, p. 49). Since everyone reacts
differently to an event and is affected in unique ways, the background and environment of each
individual differ. This diversity in perception and communication among witnesses who have
observed the same event forms the basis of variations in testimonies. Thus, the evidential value
of witness statements is also dependent on their emotional states, thoughts, and often their
memories. Witness statements need to be true and accurately reflect the event for them to be
considered as evidence (Eagleman & Brandt, 2022, p. 50). The human mind, encapsulating the
brain like the walls of a house, blends the information obtained through the senses with personal
experiences, leading to a subjective perception of events (Badem, 2021, p. 303). The brain
records only a small portion of experienced events consciously, with the rest stored
unconsciously, making it difficult to control the data that forms the basis of the mind’s function
(Kandel, 2019, p. 175-176). Information from the external world, except for the sense of smell,
which bypasses the thalamus, is filtered by the thalamus before reaching the brain, indicating
that the perception of reality by individuals is inherently incomplete (Smith Churchland, 2020,
p. 122).

Individuals may perceive and convey events in ways unrelated to reality, especially when
ill. Diseases that are not apparent from the outside can cause various disorders in the brain,
affecting memory and perception of the external world (Burnett, 2017, p. 67-70). For instance,

patients with Korsakoff’s Syndrome lack access to memories that define their identity or have
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no memories at all, leading to the fabrication of memories about people and events. Patients
with this syndrome cannot perceive the outside world accurately, including failing to recognize
close acquaintances and being indifferent to others’ emotions (Sacks, 2020:130).

Memory of eyewitnesses

The accuracy of eyewitness testimonies can vary based on how well the event is
remembered, which depends on long-term memory. Memories stored in long-term memory can
be altered when recalled, meaning that these individuals’ testimonies might not reflect the truth
(Abrahams, 2021, p. 140). Neuroscientific studies showing that eyewitness testimonies might
not be 100% accurate are significant because they reveal that human memory is fallible and can
be altered. Therefore, the reliability of eyewitnesses diminishes over time, especially if a
significant period has elapsed since the witnessed event. The emergence of DNA identification
technologies, which have led to the exoneration of individuals wrongly convicted based on
eyewitness testimonies in the US, has questioned the reliability of eyewitness evidence
(Eagleman, 2015, p. 16).

Patients who become catatonic and lose their ability to move and communicate can
sometimes regain their motor functions but not their memory through Electroconvulsive
Therapy (ECT). ECT involves administering electric currents to the brain under general
anesthesia, inducing seizure-like activity. While this therapy can alleviate catatonia, it does not
restore the patient’s memory, leading to the fabrication of memories and the provision of

incorrect information (Sternberg, 2019, p. 123).

Brain recording and memory function

Understanding the function of memory also elucidates the mechanism behind why people
cannot remember their experiences exactly as they happened. Contrary to common belief,
recording events in memory is not like recording a video (Eagleman & Brandt, 2022, p. 49),
because a person’s emotions and how past events affected them are significant. When a crime
occurs, witnesses’ statements taken immediately after the event often differ from those given
after some time has passed and they have seen information about the event in the news or
newspapers (LeDoux, 2020, p. 244). While a video recording shows everything as it is, the
brain’s recording of an event is subjective, seen through the individual’s eyes. Except for the
recordings of fearful or tragic moments, the encoding of other memories is facilitated by the
hippocampus transferring what it learns to the cortex (Eagleman, 2021:228). Like other areas
of the brain, the hippocampus is made up of neurons and communicates with other units through
neurons. Besides creating new memories, the hippocampus also enables the construction of
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future scenarios and daydreaming based on the memories stored in the cortex (Eagleman, 2015,
p. 31).

Neurons connect through parts called axons or dendrites. A dendrite and an axon are in
contact by spilling neurotransmitters into the synapses, the spaces between them, and attaching
to another neuron. Each experience is encoded in memory by triggering connections between
neurons, which are associated with other events and emotions (Eagleman, 2021:222-225). This
process can occur in various ways. When a neuron is stimulated multiple times to produce the
same response, or when multiple neurons are stimulated to produce the same effect, the neurons
combine to respond, thereby strengthening their connection (Abrahams, 2021, p. 136-141). It

seems that after neurons have been linked and stimulated, they create new synaptic connections.

When a neuron is stimulated, and other neurons are similarly activated, the same response
is observed, and eventually, a connection is established between these neurons due to the
memory structure, allowing them to function together when similar stimuli are presented
(Abrahams, 2021, p. 136-137). An individual’s experiences are recorded in the brain, and when
faced with a similar situation, the previously established connections between neurons are
activated. However, every memory can be erased from the person’s memory or altered and
replaced with a new one as the connections between neurons weaken (Sternberg, 2019, p. 125).
Memory recording involves first possessing the information, then encoding it in the brain, and
finally retrieving it from memory. In an experiment, four memories of an individual were
recounted by close relatives, but one of them was fabricated (Burnett, 2017, p. 65). The
incorrect choice, according to the relatives, was about the individual getting lost in a shopping
mall. The individual was persuaded that all the recounted events, including the fabricated one,
had actually occurred. The experiment aimed to see if a memory of an event that never happened
could be implanted in the individual’s memory based on their relatives’ statements (Eagleman,
2015, p. 30). The elder brother provided details about the supposedly experienced event,
including where it took place, who was present, the individual’s position, who found them, and
the color of the shirt worn by the person who found them.

In subsequent sessions, when asked about this memory, the individual was able to
describe not only the feelings and thoughts during the event but also details not previously
mentioned, such as the color and type of shirt worn by the person who found them (Sternberg,
2019, p. 125-126). Naturally, the individual had not experienced this event. When later asked
to identify the fabricated event, the individual chose one of the real memories and believed that
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the story of getting lost in the shopping mall was not the fabricated one. This experiment
demonstrates that it is possible to implant new memories or modify existing ones in a person’s
memory (Sternberg, 2019, p. 127). From the perspective of criminal procedural law, the
reliability of eyewitness testimony is also questioned by this experiment. Memory is formed by
associating a neuron stimulated by an external stimulus with another neuron stimulated in the
same manner, and later, when related events occur, these neurons are activated together
(Sternberg, 2019, p. 127-128).

Every event and situation in a person’s life is recorded in memory based on its importance
to the individual. Neural connections and significant situations and events are modified or
recreated based on the experiences (Sternberg, 2019, p. 125). The reliability of witness
testimony and its consideration under the principle of free evidence depend on certain
characteristics. If a witness can provide details about an event they witnessed, logically explain
the event, and maintain consistency and coherence in their narrative, then the witness testimony
can be considered reliable (Sternberg, 2019, p. 128).

Reliability of eyewitness memories and testimonies

Several factors can influence eyewitness memories. How long witnesses observed the
event, the threatening nature of materials used during the event, their level of stress, and the
length of time between the event and taking their statement are primary factors affecting the
accuracy of their recollection of an event (Badem, 2021, p. 299). Among these factors, the
“weapon focus effect (Kurdoglu Ersoy, 2018, p. 274)” refers to witnesses focusing on a weapon
during an event, which may lead to gaps in their memory of people and places involved. The
longer the time between the event and the taking of statements, the more likely it is that details
of the event will be forgotten. In the case of recording a feared event or situation in the brain,
the amygdala is active (Kurdoglu Ersoy, 2018, p. 275). High levels of fear activate the amygdala
and cause the event to be recorded differently in the brain. This is why individuals who
experience trauma in childhood can vividly remember the event even when they grow up (Smith
& Kaosslyn, 2017, p. 348-350). For witnesses to an event, fear manifests as the stress
experienced at the moment of the event. The stress level of a witness at the time of the event
affects their memory and, consequently, their testimony. If the stress level is low, the
hippocampus is involved in recording to the cortex; if it is high, the amygdala records it in the
brain. Records made by the amygdala, containing fear, are remembered better (Smith &
Kosslyn, 2017, p. 349). A study was conducted on individuals who were close to the 9/11
attacks compared to those who witnessed the events from a distance (Smith & Kosslyn, 2017,
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p. 354). It looked at how these individuals remembered the events and how much confidence
they had in their memories. Those close to the attacks had more confidence in their
recollections. While memories are stored in the hippocampus, if they contain emotions, they
are recorded by the amygdala, and if they reflect details about locations, the parahippocampal
region is involved. Since the memories of those close to the attacks contained vividness and
emotion, they were recorded by the amygdala (Ayhan, 2020, p. 337). Those in the other group
could remember what they wore and where they were during the attack. Location information
is recorded in the parahippocampal region of the brain (Smith & Kosslyn, 2017, p. 353-356).
In another experiment, two days in a woman’s life were recorded on video. Later, she was asked
about what happened during those two days, and these details were used as a reference. After a
long period, when she was asked about the same two days at regular intervals, she remembered
less of the events each time, and her later descriptions included fabricated elements (Sternberg,
2019, p. 133). Her brain activity was monitored with an fMRI scanner during each phase of the
experiment. It was observed that as she gradually forgot the events of those two days, indicating
that her hippocampus was not active; however, when she fabricated events about herself, the
medial prefrontal cortex was active. The medial prefrontal cortex is associated with thinking
about oneself and describing oneself (Sternberg, 2019, p. 128). Since a recording is made based
on the individual’s perspective, the memory formed at the time includes their emotions,
thoughts, and how they relate to the event. Each person’s memory of an event differs because
everyone records the event based on their own perspective, incorporating their reactions,
emotions, and thoughts. Since an event is recorded subjectively, individuals may remember
aspects of the event that are significant to them. Witnesses to traumatic events may suppress
the memory and may not recall it when asked. Stress negatively affects the hippocampus and
conscious memory, while the amygdala does not have this effect (Sternberg, 2019, p. 127-128).
Even if a conscious memory of an experience is not formed, trauma can create a subconscious
memory through the amygdala. Although this memory may not be consciously recalled, its
effects on the individual can be lasting (Sternberg, 2019, p. 128-129). Only when something
triggers the memory of the event does the individual manage to remember and talk about their
experience. Individuals who were abused as children may lose their self-respect and self-
concept, and subconscious mechanisms may protect the individual by suppressing memories.
This mechanism is developed to prevent the individual from reliving the trauma and suffering.
The brain values an individual’s self-respect and self-actualization so much that it tends to

ignore conditions and judgments that contradict this, favoring positive circumstances that
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support self-perception and ignoring negative ones. Memories are generally organized in a way
that protects the ego (Sternberg, 2019, p. 129). In an experiment where participants were asked
about a filmed event, the way questions were phrased affected their speed estimates. When the
event was described as a “smash,” participants estimated higher speeds than when it was
described as a “hit.” This shows that suggestive questions can influence a person’s perception
of an event and even change their memory of it (Sternberg, 2019, p. 130). Suggestive questions,
especially during testimony or interrogation, can alter a person’s memory of an event. Given
that answers are given in response to an authority figure during questioning or interrogation,
the power of questions to change memories is evident. Suggestive or leading questions, the
environment of the interrogation or testimony, and the authority of the person asking the

questions can influence and change memories (Ozen, 2022, p. 505).

Turkish Criminal Procedure Code (TCPC) Article 59 states, “The witness is required to
tell what they know about the subjects they will testify to, and they should not be interrupted
while testifying... further questions may be asked.” Not interrupting the witness is essential to
prevent them from being subjected to leading questions that could influence their statement
(Giingor, 2016, p. 315). Leading or suggestive questions asked to witnesses during testimony
or interrogation affect the credibility of their statements. To prevent misrepresentation, leading
questions should not be asked. During witness testimony, TCPC Article 52 is applied to prevent
witnesses from influencing each other and misrepresenting the events. TCPC 212/1 states, “If
a witness says they cannot remember a certain matter, the relevant part of the transcript
containing their previous statement is read to help them remember.” This aims to prevent
witnesses from giving incorrect statements. If a witness cannot remember the details of the
event after their initial statement, reading the transcript containing their previous statement
helps them recall the event. However, witnesses are not allowed to consult their notes.
Considering the importance of reaching the material truth, allowing witnesses to review their
notes to remember the event might be appropriate (Kurdoglu Ersoy, 2018, p. 274). Given that
memory can change over time and individuals can fill in the gaps in their memory with
fabricated stories, reading the initial statement or allowing witnesses to review their notes right

after the event seems reasonable.

In conclusion, an individual’s character, personality, perspective on the world, and self-
perception are factors considered by the brain while forming memories. The brain attempts to
protect the individual by suppressing memories or overlooking situations that are not suitable
for the person (Sternberg, 2019, p. 139-144). It is possible to place an event in a person’s
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memory so that it is remembered and perceived as if experienced. The brain can use all
incoming information to form a memory, regardless of its source. Even if not consciously
remembered, everything an individual interacts with can be perceived by the subconscious
system. What is perceived by the subconscious system is then integrated in a way that suits the
individual’s characteristics, perspective, and identity, with emphasis on what is significant for
the person. In criminal procedure law, the testimony of eyewitnesses is valued as evidence.
When no other evidence is available regarding the case, the process of proving is carried out
based on the testimonies of eyewitnesses. The law gives such importance to the testimonies of

eyewitnesses that witnessing is considered a public duty (Sternberg, 2019, p. 150-151).

According to the longstanding perspective, a person may not remember an event they
witnessed. However, if they are giving a statement about the event, their statements should
contain accurate information. Statements containing incorrect information are not considered a
result of misremembering but are thought to indicate that the witness is lying. This perspective
necessitated taking measures to prevent individuals from giving false testimony. As a result of
legally mandated measures, it has been assumed that individuals will always provide accurate
testimony. Consequently, lying under oath entails certain sanctions, individuals are required to
take an oath before testifying, and they have the right to refuse to testify (Ozen, 2022, p. 481).
However, current neuroscientific research shows that individuals may not necessarily intend to
lie when giving testimony about an event. Their brains record the event based on their
experiences and emotions, so their statements might be influenced by what they later see in the
news or hear from others, possibly misrepresenting the event. Such a situation could lead to

unjust decisions by the courts.

To prevent this, the TCPC outlines procedures and requirements for testimony. According
to TCPC Article 52/1, p. “Each witness shall be heard separately and without the presence of
subsequent witnesses.” This separate questioning is intended to prevent witnesses from
influencing each other and misremembering the event. TCPC Atrticle 53 states that witnesses
will be informed about the importance of telling the truth, the penalty for perjury if they do not
tell the truth, and that they will swear to tell the truth (Giingér, 2016, p. 308). Although swearing
is the rule, in some cases, no oath is taken (Ozen, 2022, p. 495). For example, no oath is taken
from children under 15 years old, even if they have the capacity to distinguish. The
administration of oaths to individuals with mental illness or mental weakness depends on their
capacity to distinguish. Here, the concept of discernment in Article 13 of the Turkish Civil Code
(TCC) is considered, p. “Everyone who is not deprived of the ability to act in a reasonable
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manner due to their young age, mental illness, mental weakness, intoxication, or similar reasons

has the capacity to discern according to this Law.”

According to TCPC Article 54/1, “Witnesses swear an oath before testifying. If deemed
necessary or if there is doubt about the appropriateness of someone serving as a witness, the
oath may be postponed until after the testimony.” This provision applies to witnesses who do
not have the right to refuse to testify and whose statements are in doubt (Ozen, 2022, p. 495).
The oath itself is not considered evidence. The purpose of administering an oath to witnesses is
to enhance the reliability of the evidence. By taking an oath, it is intended to increase the
likelihood of the witness telling the truth. The witness swears on their principles or beliefs, and
this is intended to ensure they tell the truth (Badem, 2021, p. 303). “The witness is obligated to
provide accurate answers about their identity and the subjects they are testifying about.” If a
witness is heard without taking an oath, the resulting witness evidence will not be considered
as it violates TCPC Avrticles 206/2-a, 230/1-b, and 217, which regard evidence obtained illegally
as inadmissible and not forming the basis of a judgment (Oztiirk, 2021, p. 504). Witnessing is
considered a public duty; therefore, individuals called to testify at a hearing are obligated to
attend and provide the requested testimony. Witnesses are summoned through a summons letter,
which outlines the consequences of failing to appear (Oztiirk, 2021, p. 306). During the
investigation, the public prosecutor, and during the trial phase, the judge or court, may summon
the witness if deemed necessary, and those who do not comply with the summons may be
brought in by force (Ozen, 2022, p. 469). Individuals have the right to refuse to testify.

Statements from individuals other than the suspect or defendant

Defendants can serve as witnesses in cases other than their own. Since each defendant is
tried separately, individuals involved in a crime together can testify about the incident. Victims
can also testify as witnesses. A victim is someone who suffers harm or whose legal interest is
violated as a result of a legally defined criminal act (Ozen, 2022, p. 469). The violation of legal
interest directly affects the victim, while others whose rights and interests are harmed but are
not legally protected interests are considered persons harmed by the crime. The statements of
victims are crucial. If a victim does not file a complaint but is merely considered a victim, their
statement is subject to the same rules applicable to witness testimony. If the individual files a
complaint, they are also considered a person harmed by the crime. Although TCPC Article
236/1 states, p. “When a victim is heard as a witness, except for swearing, the provisions related
to testimony apply,” it does not specifically mention testimony from complainants. According

to TCPC Article 236/2, p. “When hearing a victim who is a child or another victim whose
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psychology has been affected by the crime, a specialist in psychology, psychiatry, medicine, or
education must be present.” This article is significant as it mandates the presence of
neuropsychiatrists and behavioral experts during the testimony of a child or affected victim,
allowing their facial expressions, mood, and behavior to be interpreted to avoid causing them
further distress. TCPC 236/5 states, p. “During the investigation phase, statements from child
victims of crimes specified in Article 103, paragraph 2, of the Turkish Penal Code are taken
under the supervision of the public prosecutor at centers providing specialized services through
experts. The child victim’s statements and images are recorded...” This refers to child victims
of the crime specified in TCPC Article 103. During the trial phase, if necessary for uncovering
the material truth, statements or other actions involving the child victim must be conducted by
the court or a judge assigned by the court at specialized service centers through experts (Ozen,
2022, p. 472). Having experts ask the questions can help minimize the trauma for the victim.
The behavior and statements of victimized children are recorded and analyzed by behavioral
neurologists, and efforts to prevent further harm to the children should be conducted not only
psychologically but also neurologically. The fact that the victims are children reminds us that
their brain development is not yet complete, and they should be treated with a multidisciplinary

approach.

In conclusion, individuals who testify in a trial cannot also serve as judges in the same
trial. Testimony takes precedence over judicial roles. Public prosecutors can also testify because
their involvement in taking statements results in indirect testimonies. When someone directly
witnesses an event, their direct testimony should be prioritized. If lawyers are the sole witnesses
to an incident, they are obliged to testify. One cannot simultaneously act as a lawyer and a
witness in the same case (Oztiirk, 2021, p. 302). Similarly, experts cannot hold both roles at
once. If experts have directly witnessed an event, their testimony should be prioritized, and
another person should serve as the expert. If there are sufficient direct witnesses to an event, an
expert can serve in their professional capacity instead of as a witness, unless they are the only
witness available, in which case their testimony takes precedence (Ozen, 2022, p. 467). Law
enforcement officers who participate in the investigation phase of a case cannot testify in that
case. If they have already testified as witnesses, they cannot perform law enforcement duties

for that case. As with other roles, law enforcement duties follow after testifying (Oztiirk, 2021,
p. 302).
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Documentary evidence

The presence of a written document related to the subject matter of the litigation is
considered under the category of documentary evidence (Centel & Zafer, 2022, p. 307).
Documentary evidence aids the judge in forming an opinion about the incident due to its
content. It can be in written form as well as audio and visual recordings, as long as it contains

information related to the incident.

Compared to witness testimonies, documentary evidence can be considered more reliable.
The authenticity of a document does not necessarily require the author’s identity to be known.
Even anonymous letters can serve as evidence if they are related to the case and contain relevant
information (Ozen, 2022, p. 576). Legally obtained written or audio materials can constitute
documentary evidence (Ozen, 2022, p. 575). For photocopies or copies of a document to be

used as evidence, they must be verified by an authorized body.

Documentary evidence can be categorized into written documents, documents
establishing a form, audio and/or video recordings, and documents containing electronic data
(Kose, 2016, p. 97).

Written documents

The medium of the written text is not important, nor is the identity of the writer; what
matters is that it contains an expression of intent or information about the incident. Written
documents can be evaluated both as an evidence tool themselves and in terms of the information

they contain. Thus, both the document and its content must be accurate (Kdse, 2016, p. 98).

Documents establishing a form

These documents visually present information through a specific form. Like written
documents convey information through reading, documents establishing a form present
information visually, such as photographs, drawings, graphs, maps. Some of these documents
may reflect the mental world of the creator and should be approached cautiously (Akmatalieva,
2020, p. 37) since they might also convey the biased perspective of the creator, potentially
hindering the objective uncovering of the truth (Boga, 2019, p. 40). Neuroimaging techniques
can also be considered in this category, for example, CT, MRI, fMRI, and PET images, which

serve as photographic evidence of the brain’s condition.

Audio and/or video recording devices
For audio or video recordings to be considered as evidence, their creation and presentation

in court must comply with legal standards (Ozen, 2022, p. 577). There are several reasons for
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cautious consideration of audio and visual recordings as evidence. Recordings containing
personal data obtained illegally cannot be considered as evidence. Furthermore, for audio or
visual recordings to constitute documentary evidence, they must comply with Article 135 of
the Code of Criminal Procedure (CCP) (Gokcen et al., 2022, p. 308). Properly obtained audio
and/or video recordings can constitute documentary evidence (Oztiirk, 2021, p. 331), although
they should be considered alongside other evidence due to the ease with which they can be
manipulated (Gokcen et al., 2022, p. 308).

Document containing electronic data

Today’s life is influenced not only by tangible and visible information in the real world
but also by entities in the virtual world that store and process more data than the real world.
Information in electronic environments, which are considered the virtual world and contain
personal data of almost everyone, also possesses documentary quality (Sertce, 2010, p. 47).
Electronic data, such as a suspect’s computer, electronic transactions, and email
communications, are considered within the scope of documentary evidence. These examples
include data stored on servers, viewed on computers, and found on the internet. For these
documents to be deemed evidence, they must be presented and discussed in court (Gokcen et
al., 2022, p. 306).

In summary, the elements such as indications, traces, signs, and evidence do not directly
constitute evidence related to a crime. “Parts that indirectly represent the subject of proof
activity are considered as indicative evidence (Gokcen et al., 2022, p. 309). Indicative evidence
does not include declarations of will by individuals related to the event, and individuals are
often unaware of leaving these evidences behind (Centel & Zafer, 2022, p. 311; Ozen, 2022, p.
578). As long as these findings are preserved, collected, and obtained lawfully, they can be used
in court. According to Article 217 of the TCPC, the judge must make a decision based on the
evidence presented and discussed in their presence (Kose, 2016, p. 121).

Law enforcement agencies consider indicative evidence as physical evidence. Since
indicative evidence represents only a part of the event, it is considered indirect evidence.
“Indicative evidence often does not suffice to prove a crime was committed by the suspect alone
(Kése, 2016, p. 121)”. For instance, a hair strand found at the crime scene could have been left
there at a time other than when the crime was committed. Due to such possibilities, indicative
evidence alone does not have the strength to prove material facts (Karakehya, 2022, p. 248).

However, in rare cases, they might prove a crime on their own. “Indicative evidence is subject
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to investigation” (Karakehya, 2022, p. 248). Except in cases where delay is detrimental,
investigation is conducted with a court order, involving examination and sensory perception of
objects, situations, items, persons, or places. The resulting findings constitute indicative
evidence (Koca, 2006, p. 219).

Reports created as a result of criminal investigations become “scientific evidence (Oztiirk,
2021:338)” from that moment onwards. Criminology investigates to find traces that can be
associated with a criminal event. Interrogation, on the other hand, refers to techniques
developed to obtain statements without using prohibited interrogation and statement methods.
The ability to present scientific evidence depends on the advancement of criminology. Like
blood or fingerprint evidence, the brain also has a unique “brain fingerprint” for each individual,
which can vary (Akmatalieva, 2020, p. 101). Therefore, where fingerprint evidence cannot be
obtained, brain fingerprint records could be developed. The provisions that allow for the
collection of samples from relevant individuals for obtaining such findings are found in TCPC
75 and subsequent articles. The data obtained through internal and external physical
examinations are compared with other indicative evidence found at the scene, and the results
are reported. However, they are not permitted to be used outside of the case or for purposes
other than intended (Van DeVille, 2021, p. 1).

Since the concept of indication is not defined by law, it is subject to assessment that keeps
it close to but separate from evidence. An indication refers to the representation related to the

event, while evidence is considered the means to uncover material truth (Koca, 2006, p. 220).

“Indications are further divided into categories such as natural-artificial indications,
general-specific indications, and pre-event, during-event, post-event indications” (Kéose, 2016,
p. 119).

Natural-artificial indications

Natural indications are objects naturally represented as part of the event left at the scene
without the individual’s intention (Ozen, 2022, p. 578). They only illuminate a part of the event
and need to be evaluated with other evidence. A detailed investigation should be conducted to
determine their relevance to the event. Artificial indications also reflect a part of the event but
are objects prepared by the individual himself, necessitating a cautious approach for evaluation
(Oztiirk, 2005, p. 26). However, the main goal is to uncover the material truth, and indications,

facilitated by criminology, can sometimes be more reliable than witness statements. Unlike
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witness statements, which can be manipulated for personal gain, indications are natural

materials left unwittingly at the scene, rendering them more reliable (Oztiirk, 2021, p. 334).

Moreover, the memory of an event witnessed by an individual can weaken over time,
making natural indications critical in reconstructing the event. Artificial indications, while
created by individuals, have lesser evidentiary strength compared to natural traces but can still

contribute to illuminating the event (Ozen, 2022, p. 579).

General to specific: From natural indicators to neuroscientific data

Medicine and technology significantly influence our lives with developments that are too
rapid to be ignored. Their penetration into the legal field is evident, with their advancements
now reflecting as scientific evidence in criminal proceedings. For instance, technological tools
can identify whom the evidence at a crime scene belongs to, or a paternity suit may be resolved
through DNA analysis of the child. Similar to these examples, neuroscientific evidence can be
introduced in criminal cases. This does not limit the use of neuroscience in criminal proceedings
to evidence alone; there may be other methods by which neuroscience could be applied. Its
varied application will facilitate the convergence of neuroscience and law, two major fields.
Identifying guiding methods in this convergence is crucial. Establishing principles that could
guide the use of neuroscience in law will ensure that both the defense and the prosecution
operate within certain boundaries. Until this stage is reached, it is vital for users to act with
great care to protect the principles and objectives of law. Not only legal experts but also
researchers in neuroscience, who have developed expertise, need to work together in the
intersection of these two fields. A multidisciplinary approach will enrich the concept of neuro-

law.

Neuroscience attempts to depict the structure and functioning of the human brain through
various neuroimaging techniques. Neuroscientific knowledge includes neuroimaging
techniques, neuroendocrinology, and neuropsychological assessments (Kdse, 2016, p. 119). In
various European countries and the United States, neuroimaging techniques are presented as
neuroscientific evidence in courts. Moreover, neuropsychologists and behavioral experts also
serve as expert witnesses in determining whether an individual can defend themselves (Ozen,
2022, p. 579).

Neuroimaging techniques as neuroscientific evidence
Neuroimaging techniques provide a depiction of the brain’s structure and function.
Anatomical imaging includes X-rays, Computed Tomography (CT), and Magnetic Resonance
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Imaging (MRI), while functional imaging involves Functional Magnetic Resonance Imaging
(fMRI) and Positron Emission Tomography (PET) (Ko6se, 2016, p. 119-120). Anatomical
imaging is used to examine whether there is organic damage and to investigate which structures
are responsible for changes in behavior. Functional imaging focuses on metabolic activities in
the brain, utilizing changes in blood flow to determine which areas are active during certain
behaviors (Kose, 2016, p. 120).

With technological advancements, imaging techniques like PET and Single Photon
Emission Computed Tomography (SPECT) have been applied to individuals. The use of MRI
and fMRI by scientists to investigate why individuals behave in certain ways forms the basis of
neuroimaging techniques. fMRI, in particular, is favored due to its non-invasive nature
compared to other methods (Owen et al., 2014, p. 226). Thus, aspects like individuals’ moral
judgments, aggressive behaviors, social interactions, and deceitful attempts have been explored
using fMRI. However, due to the possibility of manipulating fMRI results, similar to lie

detectors, its use in criminal law is not widespread.

However, the use of CT, PET, and MRI is more common in other countries (de Kogel &
Westgeest, 2015, p. 583).

PET (positron emission tomography)

PET is a method where a radioactive substance (positron-emitting isotope) (Kennedy &
Houston, 2021, p. 40-44) is injected into the individual to visualize the active regions of the
brain. The radioactive substance given before imaging is crucial for showing which part of the
brain is active during the imaging process (Abrahams, 2021, p. 16,20).

“PET is a non-invasive technique that images local changes in brain activity.” The active
region of the brain is projected onto screens through computers. The amount of gamma
radiation emitted varies with the glucose usage in the brain region. Different amounts of gamma
radiation are emitted from different regions, which are represented in colors on the computer to
determine which areas are more active (Campbell Moriarty & Langleben, 2018, p. 786). PET
imaging studies have visualized brain regions responsible for speech, memory recall, hearing,
vision, and face recognition. It is significant for reflecting mental processes (Campbell Moriarty
& Langleben, 2018, p. 787).

MRI (magnetic resonance imaging)
MRI is used to show the structure of the brain. Its working principle is based on the
displacement of hydrogen atoms in the body by strong magnets (Campbell Moriarty &
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Langleben, 2018, p. 786). Initially, the protons in the hydrogen atoms are aligned, then returned
to their original positions by radio waves (Abrahams, 2021, p. 16). As they return to their
original positions, they emit a weak signal. These signals are amplified by MRI to create an
image that can be viewed on a computer (Kennedy & Houston, 2021, p. 40). In the Netherlands,
MRI is used to analyze defendants’ behaviors (Abrahams, 2021, p. 16).

MRI images are also utilized when the defendant has suffered a frontal lobe injury or has
a condition like dementia that affects memory and behavior. In addition to neuroimaging
techniques, legal practice must collaborate with various disciplines to demonstrate a
defendant’s capacity to bear responsibility for their actions. The Netherlands’ Institute for
Forensic Psychiatry and Psychology has applied magnetic resonance imaging in cases (Smith,
Edward and Kosslyn, 2017, p. 33).

Particularly in violent and sexual offense cases, this neuroimaging technique is
considered alongside psychological assessments and other evidence. This multidisciplinary
approach allows for a comprehensive examination of cases, where both psychological and
neurological assessments play crucial roles in the decisions made about defendants. MRI

provides important data for neurological assessments (Abrahams, 2021, p. 17).

fMRI (functional magnetic resonance imaging)

Developed from magnetic resonance imaging, fMRI operates on the same principles but
utilizes “BOLD” signals for information (Kennedy & Houston, 2021, p. 32). These signals,
reflecting changes in blood flow, indicate changes in blood oxygenation rather than neuron
activity. However, increased blood flow in an area also suggests increased neural activity, albeit
indirectly (Smith, Edward and Kosslyn, 2017, p. 32).

In an fMRI scan, the movement of oxygen atoms in an individual’s body under a high
magnetic field is monitored to measure brain functionality. The oxygen carried by the blood
sends radio signals to the machine, which then determines the active brain region during a
behavior. Red blood cells transport oxygen throughout the body via the hemoglobin protein.
The carbon dioxide released as a result of oxygen usage is carried by hemoglobin, which

slightly impedes the “magnetic resonance echo” (Kennedy & Houston, 2021, p. 40).

When an activity occurs in the brain, both oxygen and glucose levels increase in that
region. “Consequently, the more active a brain region is, the lower the carbon dioxide level

there; hence, the stronger the magnetic resonance echo” (Keysers, 2019, p. 58). The magnetic
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field created by hemoglobin following oxygen usage can be detected by the fMRI device,

identifying which brain region is active (Campbell Moriarty & Langleben, 2018, p. 787).

For this determination, fMRI must also record the brain’s resting state without any
stimuli. Capturing a memory related to that behavior, fMRI has become popular not only among
neuroscientists. However, while the brain operates in milliseconds with millions of neurons, the
transportation of oxygen from the blood to the relevant brain area is measured in seconds. On
one hand, there’s a structure operating in milliseconds, and on the other, a blood flow process

occurring over seconds (Rose & Rose, 2018, p. 11).

fMRI can also be utilized for lie detection; however, it does not always yield the desired
outcomes. Similar to how physiological responses in lie detectors can be manipulated to
produce incorrect results, fMRI results can also be misled (Salmanowitz, 2015, p. 141).
Consequently, their legal reliability is not absolute. Emotional attachments in many situations
will lead to inaccurate results from lie detectors and fMRI. This has been demonstrated through
various studies, revealing that deception can be identified in the brain during experiments. After
simulating a crime scene, participants were asked to perform specific tasks. Those in the
innocent group were instructed to destroy evidence related to the criminals. Another group, also
innocent, was told to lie about committing a crime. Each participant, given specific tasks,
answered questions related to and unrelated to the crime while undergoing fMRI scans
(Salmanowitz, 2015, p. 141).

In fMRI lie detection, statements about the evidence or the method of committing the
crime were made to see how the individual’s brain reacted. If the person committed the crime,
the details or the method would be familiar, and the brain’s relevant centers would appear
brighter than usual (de Kogel & Westgeest, 2015, p. 601). To test the accuracy of fMRI lie
detection, individuals who did not commit any crime were previously informed about various
objects and places and shown pictures. Although these individuals did not commit the crime,
the association caused by the shown objects and pictures would make it seem like they were
related to the crime. Therefore, fMRI lie detection does not provide definitive results.
Moreover, a professional could bypass fMRI lie detection just as they could a polygraph. No
matter how much evidence or details of the crime are presented or shown, the person’s brain
will not react (de Kogel & Westgeest, 2015, p. 600). In another experiment, some participants
were asked to steal certain objects and then lie about it, while another group was to lie about
stealing objects they did not take. Researchers attempted to predict who was innocent based on
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fMRI results, accurately identifying the criminals but failing to accurately predict the innocent.
In a different application of the experiment, participants were asked to make subtle hand
movements while deceiving, which negatively affected the accuracy of the results. This is
because it was impossible to obtain the same results when participants moved their fingers while
attempting to deceive. This indicates that fMRI machines can be misled. This deception can be
achieved through physical movements or by thinking about emotional things during the scan.
Ultimately, in individuals using deceptive statements, the brain’s areas responsible for this
function and the neuron units related to memory appear similar. However, no such finding was
observed in the fMRI images of pain (de Kogel & Westgeest, 2015, p. 602).

EEG (Electroencephalography)

EEG represents the brain’s electrical activity on paper. Electrodes placed on the skull
capture “the electrical field generated by neuron activity in the cerebral cortex” (Kennedy &
Houston, 2021, p. 42). EEG displays both the amplitude and frequency of voltage changes
occurring as the brain operates. The electrical activity of a single nerve cell, along with that of
many nerve cells in the area, creates an electrical field that can be measured at a detectable level

by placing electrodes on the skull (Eren, 2014, p. 8).

Historically, the use of EEG in British cases was aimed at determining the presence of
mental illness, brain trauma, or memory losses in the defendant (Conrad, 1949, p. 409). In one
case, a person who drank beer and experienced abnormal brain waves due to changes in blood
sugar, resulting in memory loss of the committed murder, was found guilty but not punished
(Conrad, 1949, p. 409).

Brain waves in EEG are classified according to their frequencies, including alpha, beta,
theta, and delta waves (Zeman, 2017, p. 117). Alpha waves have been found to be more
significant in face recognition studies for indicating the presence of hidden information
compared to other brain waves (Chan et al., 2017, p. 566).

The applicability of various neuroimaging techniques as neuroscientific evidence in legal
cases

Event-related potentials in EEG

Beyond visualizing the brain’s structure and function in a digital environment, it’s also
possible to observe its electrical activities. There exists a phenomenon known as “event-related
potential” (ERP), which simplistically can be described as the brain’s response to a particular
object, situation, or event (Smith & Kosslyn, 2017, p. 135). The brain is electrically active even

when it is not focused on any specific object, situation, or event. However, when it does focus,
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the electrical activity generated can be measured, revealing the brain’s responses. Electrodes
are placed on the skull, and an object, situation, or event is presented or described to the
individual. Changes in electrical activity occur at specific intervals, detected by the electrodes
and recorded as waveforms. The brain can react not only visually but also auditorily, so ERPs
are applicable not only for visual stimuli but for auditory and tactile systems as well (Smith &
Kosslyn, 2017, p. 135). Experiments comparing the waveforms generated with and without
clues about certain situations have shown differences between the two, highlighting the brain’s
ability to react distinctly when prompted (Smith & Kosslyn, 2017, p. 135). In criminal and
procedural law, for instance, in a murder case, ERPs can be utilized. Showing stimuli related
and unrelated to the crime to individuals thought to be involved can reveal their connection to
the event by analyzing early and late responses and electrical activities.

Although the brain’s response to an object, situation, or event can be determined through
ERP measurement, the method does not specify from which region of the brain these signals
originate (Smith & Kosslyn, 2017, p. 135-136). Transcranial Magnetic Stimulation (TMS), on
the other hand, is a device developed to inhibit the brain’s electrical activity using magnetic
field principles, thereby identifying the function of inactive areas (Smith & Kosslyn, 2017, p.
138). A coil generates a magnetic field held close to the skull (up to 5 cm away), inducing small,
temporary electrical currents in the targeted brain region, leading to observable behavioral
changes (Alpay et al., 2005, p. 136).

Polygraph tests
In the use of polygraph tests within criminal proceedings, questions related to the crime

are asked, and physiological responses during these inquiries are measured. Control questions
are formulated to establish standard data, followed by crime-related questions, with bodily
responses taken into account. Questions are structured to be answered with a simple “yes” or
“no” (Eren, 2014, p. 5). The monitored parameters include changes in the autonomic nervous
system’s function, resulting in increased pulse and respiration rates, changes in blood pressure,
perspiration, and dry mouth among other symptoms (Eren, 2014, p. 6). However,
neuroscientific evidence obtained through polygraph tests is considered less strong than other
evidence types. Since it measures physiological responses, individuals who can control their

emotions effectively may not be accurately assessed by this method.

The underlying test techniques of polygraph working principles include the “Relevant-

Irrelevant Test,” where relevant questions are about the crime and standard questions serve as
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controls to determine reaction baselines. The response magnitudes to relevant questions can
indicate the crime’s significance to the individual. The “Comparison Question Test” compares
bodily reactions to both relevant and standard questions, expecting higher responses to the
former from individuals who have committed a crime. This method is more about revealing
knowledge regarding the crime rather than detecting deception (Eren, 2014, p. 1). The
“Concealed Information Test” is another method developed based on the polygraph, aiming to
bypass deception by analyzing physiological responses to crime-related and unrelated stimuli.
If responses to crime-related stimuli are stronger, it implies the event has significance to the
individual. Yet, physiological responses can be controlled, making incorrect results possible.
However, accurate results are sought by supporting the concealed information test with ERPs
and fMRI (Eren, 2014, p. 2).

Among these methods, the concealed information test appears more suitable for legal
proceedings regarding judicial security, as it aims to reveal whether an individual possesses
knowledge about the crime. However, certain considerations must be addressed, such as if the
individual already has knowledge about the crime, if they are inherently anxious, or if the
questions are not expertly crafted, which could hinder the uncovering of material truth
(Lawrence, 2012, p. 124).

Brain fingerprinting

Brain fingerprinting is a method that emphasizes the importance of using the P300-
MERMER response as a criterion. This approach analyzes how individuals’ brain waves
change, especially when they encounter information related to a crime. The P300-MERMER
response represents a combination of changes in brain waves when the individual is exposed to
information. Developed by Lawrence A. Farwell, this method is used to determine whether
individuals are aware of information related to the crime. Brain fingerprinting is a
neuroscientific evidence technique used to reveal information concealed by an individual
related to a crime. This technique is based on the observation that brain waves change in
response to stimuli, and these changes can be measured to determine if the information is
significant to the person (Van DeVille, 2021, p. 1). Initially, this method relied solely on the
occurrence of the P300 wave, but research indicated its reliability was uncertain. Consequently,
amethod called P300-MERMER, which considers the peak of the positive fluctuation occurring
at 300 milliseconds and the subsequent negative fluctuation, was adopted (Eren, 2014, p. 29).
These waves are significant because individuals’ decisions and behaviors cause electrical

changes in the brain. Brain fingerprinting tests measure specific responses to stimuli, with the
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response time extending as stimuli become more complex. Despite its complex nature, the term
“brain fingerprinting” has been retained. The more complex the content of the stimuli, the
longer the brain’s response time and information processing duration (Farwell, 2012, p. 130).

One study focused on utilizing brain fingerprinting in criminal knowledge tests, involving
three types of stimuli, p. details of the crime and how it was committed, information irrelevant
to the individual due to ignorance of the crime, and trivial yet related information (Shen et al.,
2017, p. 333). If an individual reacts to detailed information about the crime, it indicates guilt;
no reaction suggests no connection to the crime. For example, if a person committed a murder
with a specific weapon, their response to scenarios crafted around the method of the murder
and mentions of the murder weapon is the targeted stimulus. Irrelevant stimuli do not provoke
a response because the person did not commit the crime. The third type includes details
unrelated to the individual or the targeted stimulus (Shen et al., 2017, p. 333-335). If innocent,
the person would not know the method or details of the murder, hence responding to questions
about the murder weapon or provided information as they would to any weapon mentioned.
Inserting scenarios potentially related to the murder will not increase brain activity. However,
if they had committed the murder, their brain activity would significantly indicate so upon

mentioning or showing the murder weapon and during the scenarios (Shen et al., 2017, p. 340).

One notable case that employed brain fingerprinting is Terry Harrington’s case, aiming
to uncover the mystery behind a security guard’s murder at a car dealership. Kevin Hughes
claimed that he, along with Terry Harrington and Curtis McGhee, entered the dealership to steal
a car and that Harrington shot the guard upon seeing him. Harrington and McGhee were arrested
(Roberts, 2007, p. 238). Despite being only 17 and claiming to have attended a concert on the
night of the murder, Harrington was implicated further by false testimony from Hughes, who
was paid by prosecutors, and the discovery of materials at Harrington’s home that could be
linked to a gun. A jailhouse barber, believing in Harrington’s innocence, initiated an
independent investigation, uncovering police reports that supported the possibility of another
perpetrator that were not included in the trial documents (Belcher & Walter, 2010, p. 18). With
the implementation of the Brain Fingerprinting Test on Harrington, showecasing the
inconsistencies between his statements and the P300 wave changes with the crime scene
evidence, it was demonstrated that Harrington had no connection to the crime (Smith &
Kosslyn, 2017, p. 31). Upon reviewing additional evidence and the Brain Fingerprinting Test

results, the Supreme Court exonerated Harrington from the charges. However, the decision was
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made by considering all evidence rather than solely relying on the neuroscientific evidence
(Ergenoglu et al., 2012, p. 54).

P300 wave

Event-Related Potentials (ERP) are measurable small electrical currents in the brain that
occur within short time frames in response to stimuli (Smith & Kosslyn, 2017, p. 31). These
currents manifest as either negative or positive voltages, depending on their direction. ERPs are
named based on their timing of occurrence and the direction of voltages. The P300 wave is an
ERP that appears approximately 300 milliseconds after a stimulus, indicating brain fluctuations
(Lafuente et al., 2017, p. 1). Experiments employing the “Oddball paradigm’ have successfully
isolated the P300 wave. As a subset of EEG, the P300 wave signifies the electrical activity in
the brain during decision-making (Smith & Kosslyn, 2017, p. 31). The P300 wave emerges
about 300 milliseconds after distinguishing a target tone from non-target ones, indicating the
brain’s recognition of the target (Gaudet, 2011, p. 295). This process, including decision-

making and memory testing, employs the P300 wave for detection.

In criminal cases or investigations involving suspected individuals, they are presented
with words, photographs, or other items related to the crime in front of a screen while their
brain waves are recorded through electrodes attached to their skull. Both crime-related and
unrelated words, objects, or photos are shown, and the individual’s reactions are recorded. If
the recording fits the P300-MERMER pattern, it suggests the individual’s involvement with the
crime. This analysis is facilitated through a computer program, differentiating brain responses
to crime-related stimuli based on the significance of these elements to the individual. If the
stimuli are meaningful, the brain reacts differently compared to other stimuli (Gaudet, 2011, p.
297). The statistical reliability of these responses categorizes them as either knowing or not
knowing the information, based on whether the brain waves conform to the P300-MERMER
pattern. A conformity to this pattern suggests possession of the information, with a reliability
rate calculated at 99.9%. Non-conforming responses are categorized as “no information,” while
“inconclusive” results lack statistical reliability and do not fit the pattern (Gaudet, 2011, p. 298).
The objective of brain fingerprinting is to demonstrate connections between the crime scene

and those involved or knowledgeable about the crime.

Brain electrical oscillation signature (BEOS)

In India, the relatively new technique known as Brain Electrical Oscillation Signature
(BEOS), which operates similarly to EEG, has been used in court. The technique was applied
in the case of Aditi Sharma in the Pune Sessions Court, Maharashtra State, where Sharma was
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convicted of poisoning someone with arsenic, based partly on BEOS evidence. This marked the
formal use of BEOS in an Indian court to convict an individual and impose a prison sentence
(Shen et al.,, 2017, p. 331). However, American legal practitioners have noted that the
conviction was not solely based on BEOS evidence but was supported by other evidence as
well. The case highlights the use of neuroscientific evidence in legal proceedings, despite the
rarity of such practices in the U.S. due to stringent evidence standards under American Federal
Rules of Evidence (Shen et al., 2017, p. 331-332).

Comparative law analysis of neuroscientific evidence

The utilization of data obtained from neuroscience in legal cases demonstrates the
existence of neuroscientific evidence. While data derived from neuroimaging techniques and
structural analyses of the brain can be categorized as neuroscientific evidence, the ambiguity of
the accuracy of polygraph test data prevents its inclusion in this category. In recent years, the
use of neuroscientific evidence in courts has been observed in England, Canada, and the United
States. “In the United States, 5% of all murder cases and 25% of death penalty cases include
such evidence.” However, their usage is still not at an adequate level. The application of
neuroscientific evidence in courts is expected to increase as technological advancements in
medicine are utilized and as our understanding of the brain’s structure and mysteries improves.
Indeed, an increase in the use of neuroscientific evidence in courts has been observed in the
United States, Canada, England, Wales, and the Netherlands (Shen, 2016, p. 344).

In the United States, neuroscientific evidence “must meet scientific evidence
requirements.” As the frequency of using scientific evidence in cases increases, it has become
necessary to distinguish between evidence that is highly valuable and that which is not. This
distinction aims to separate real scientific evidence from that which is fabricated to deceive
(Shen, 2016, p. 345). Although neuroscientific evidence is used in American courts, its impact
on case outcomes remains unclear, but its use is gradually increasing, as revealed by various

studies.

Experiments on the acceptance and impact of neuroimaging methods in courts aim to see
if neuroscientific evidence influences court decisions. Results indicate that while fMRI does
not provide the expected level of confidence, more trust is placed in memory-based brain
imaging methods and, as a continuation, EEG. These methods are deemed suitable for use in
courts (Shen et al., 2017, p. 360).
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In England and Wales, the legal reliability of memory tests as neuroscientific evidence is
low. The Court of Appeal judges in England examine the data at the root of the problem, not
secondary evidence. Thus, neuroscientific evidence is considered by the Court of Appeal as
long as it is evaluated alongside the main evidence. The more effective the evidence is, the more
detailed its examination (Catley & Claydon, 2015, p. 516). The purpose of using neuroscientific
evidence in first-instance courts may differ from that in appellate courts. Neuroscientific
evidence presented in appellate courts relates to the defendant’s level of responsibility for the
crime and their psychological profile. In England, neuroscientific evidence can pave the way
for its use in cases of intentional injury or manslaughter by the prosecution. Defendants’
lawyers in appellate courts can use the results of psychological tests or data obtained from
neuroimaging methods, while the prosecution can also use eyewitness statements or

explanations for events like death or injury as evidence (Catley & Claydon, 2015, p. 516).

In the Netherlands, decisions in first-instance courts show the use of neuroscientific
evidence. A study categorizing criminal cases has identified areas where neuroscientific
information and neuroimaging techniques can be applied. The impact of using neuroscientific
data on penalties in criminal cases has been observed. The general sample of the cases studied
does not represent all criminal cases, as databases related to criminal cases include unpublished
cases, making it impossible to access all of them (de Kogel & Westgeest, 2015, p. 582). During
the research, parts related to neuroscience were divided into three categories, p. neuroscientific
information, genetic information, and behavioral and mental states of individuals. While
researching an individual’s genetics, investigations are also conducted about their past and
family. This necessitates collaboration among various units. To hold someone accountable for
their behavior in criminal law, we must be able to attribute fault to that behavior. Individuals
with conditions that preclude fault attribution are not criminally responsible. The study in the
Netherlands attempts to establish a relationship between various legal questions and
neuroscientific and behavioral genetic information. Neuroscientific information is only allowed
to contribute to a case if it is directly related to and answers a clear legal question. Some
providers of neuroscientific evidence in the Netherlands, such as polygraph tests, have never

been used due to uncertainty about their accuracy (de Kogel & Westgeest, 2015, p. 583).

In England, the purpose of using neuroscientific evidence in criminal cases is either to
prevent sentencing or to reduce the sentence if one has been given. The application of this in
England includes monitoring and security measures, situations where the penalty does not
involve imprisonment, or mitigating harsh penalty conditions (de Kogel & Westgeest, 2015, p.
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583). If neuroscientific evidence significantly affects the decisions made in cases, it is likely
that the parties will appeal the verdict. Reasons for appealing first-instance court decisions
include objections to extradition, sentences, bail conditions, etc. To understand the
effectiveness of neuroscientific evidence in case appeals, it is essential not just to look at
whether the appeal favors the appellant, but also whether neuroscientific evidence played a role
and to what extent (Catley & Claydon, 2015, p. 521).

DISCUSSION AND CONCLUSION

Neuroscience primarily focuses on the structure and functioning of the nervous system,
contributing significantly to our understanding of human behavior in the context of criminal
law and procedural law. The first section of this study deals with neuroscience in general,
exploring its historical development. Discoveries that emotions like sorrow and joy, cognitive
processes, and moral evaluations originate in the brain have been pivotal. Through mirror
neurons, we imitate others around us, forming patterns of behavior that lay the foundation of
an individual’s character. The environment in which a person grows up significantly influences
their development. Individuals raised in environments where crime is prevalent learn how to
commit crimes and develop behavioral patterns accordingly. However, due to the brain’s
plasticity, these behavioral patterns can be modified, and new behaviors can be learned.
Understanding the learning mechanism is crucial in this aspect. If the requirements for learning
a new behavior are known, the rehabilitation of individuals who recommit crimes can be
effectively planned. For first-time offenders, community service is vital for their integration
into society, as prisons, despite being places of punishment, also serve as environments where

new methods of committing crimes can be learned.

The brain does not perceive the external world as it is; rather, sensory signals are
interpreted based on past experiences, creating a constructed scene in the mind. When making
a decision, if the situation has been encountered before, the related event stored in memory by
unconscious mechanisms is used to guide behavior. The reward-punishment mechanism,
influenced by dopamine, also plays a role in behavior selection. When the value attributed by
dopamine to a behavior changes, this value is updated in the brain. For behavioral change, future
actions that bring significant rewards must be endowed with meaning. The impact of
punishments on individuals is intended to deter them from committing crimes. If a crime-
associated behavior is linked more with rewards than with punishments in the brain, the
individual is likely to commit the crime. Therefore, changing the brain-encoded meaning and
behavior associated with the crime should be the first step in rehabilitation. Neuroscientific
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techniques can identify motivations for criminal behavior in individuals and facilitate their

elimination.

The concepts of will, fault, and conditions that reduce or eliminate fault have been
evaluated within the framework of neuroscience in criminal law, aiming to understand the
reasons behind human behaviors. The approach to the concepts of will and morality is changing
with neuroscience. VVoluntary behaviors in neuroscience involve the concept of intent and are
linked to consciousness. However, since the brain expends a lot of energy when consciousness
is active, most decisions encompass unconscious processes. The perceived reality shapes
behaviors, hence the interest in whether actions are carried out within the framework of free
will. Experiments have been conducted on single motor functions, so the absence of free will
cannot be definitively established. However, criminal law emphasizes the will necessary for
responsibility. An individual’s responsibility for their behavior depends on their ability to make
and implement decisions, choose between good and evil, and bear the legal consequences of
their choices. Perception involves the conscious recognition of the environment. The
uncovering of material truth and the conduct of a fair trial depend on the use of evidence as
proof in resolving disputes. As long as it conforms to reason, science, logic, and law, anything
can be considered evidence. Although there is no ranking of evidence, in a concrete case, one
piece of evidence may be more important than another in resolving discrepancies. Evidence can
be indicators, documents, or statements. The suspect or defendant’s statement must be based
on free will and not be influenced. For a statement to be accepted as evidence, prohibited
interrogation methods should not be used. Prohibited interrogation methods, such as
mistreatment and drug administration, can be evaluated within the framework of neuroscience.
Mistreatment can affect an individual’s will, leading to statements made out of fear.
Administering drugs to make an individual susceptible to manipulation renders the statement
inadmissible as evidence. Drugs affect the communication of the nervous system. Statements
made through polygraph tests, where physiological responses are controlled by individuals, are
also not valid. Volunteering for a polygraph test to prove innocence is a violation of will.
Similarly, entering an fMRI, like beating a lie detector by controlling physiological responses,
results in a violation of will. However, P300-MERMER is used to identify individuals related
to an event, and if the individual’s response matches the EEG fluctuations, hidden information
related to the crime cannot be concealed, thus not constituting a violation of will. Witness
statements have been evaluated from a neuroscientific perspective. Information from the

outside world is not transmitted to the brain in its entirety but in fragments, which are then
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integrated and interpreted by the brain, leading to different perceptions of events by individuals.
The human brain struggles to recall events accurately and can alter memories when recalling
them. For witnesses to an event, the response manifests as a stress reaction. Stress responses
during an event can lead to changes in where memories are stored, affecting recollection.
Memories recorded in the amygdala, containing emotional intensity, are better remembered.
Leading or suggestive questions can also influence an individual’s statement during
recollection. Neuroscientifically, a new memory can replace an actual one without the
individual’s awareness, creating fabricated memories. Thus, the reliability of witness
statements is affected. To ensure the reliability of witness statements, if possible, statements
should be taken immediately after the event. Subsequent statements and their records should be
available for review by the individual. If witness statements contain details and are logical, they
can be considered as evidence. The reliability of witness statements is further ensured by
administering oaths in court. However, taking an oath does not aid in recalling a forgotten event.
When an individual swears on their beliefs, being caught lying will result in a penalty for false
testimony. For statements from individuals other than suspects and defendants, listening to
victimized children is conducted in specialized centers with the support of psychiatrists and
psychologists. However, neuropsychiatrists and behavior experts should also be involved in
questioning to assess the neurological aspects of children’s behaviors and ensure minimal
further victimization. Documentary evidence is generally more reliable than witness statements.
Images from fMRI, CT, MRI, and PET scans can be considered documents as they capture the
brain’s structure. However, in this study, neuroscientific evidence is classified as general and
natural signs. The operational principles of neuroimaging techniques such as PET, MRI, and
fMRI as neuroscientific evidence have been explained. Although fMRI can be used for lie
detection, like lie detectors, its reliability is limited because individuals can control their
physiological responses. Instead, memory-based brain imaging methods are considered more
reliable. The use of neuroscientific data in criminal law will contribute to understanding the
causes of criminal behavior. Neuroimaging techniques can identify the brain regions
responsible for criminal behavior, allowing for targeted interventions. Neuroimaging data can
be brought to criminal proceedings as neuroscientific evidence and used in court. A fair trial
requires comprehensive examination of legal issues, necessitating the use of contemporary data
in judicial proceedings. The application of neuroimaging techniques in criminal procedural law

will facilitate the achievement of the objective of uncovering material truth. This study aims to
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provide a new perspective on legal matters by examining the place of neuroscience in criminal

and procedural law.

The objective in criminal procedural law is to uncover the material truth. A fair trial
necessitates a comprehensive examination of legal issues, which brings the use of contemporary
data to the forefront in judicial proceedings. Neuroscientific evidence can be used alongside
primary evidence in trials. Will, which is crucial in criminal law, is equally important in
criminal procedural law. The statements of suspects and defendants must be based on free will.
Conscious and aware individuals must be able to control their actions voluntarily. The use of
prohibited interrogation methods would compromise this will. Mistreatment and drug
administration are examples of prohibited interrogation methods that can be evaluated within
the framework of neuroscience. During interrogations and statement takings, leading or
suggestive questions should not be asked, nor should an individual’s statement be influenced.
Additionally, witnesses should not be asked leading or suggestive questions, as such questions
can affect their thoughts and memories, decreasing the reliability of their statements. Subjecting
individuals to polygraph tests also affects their will. Individuals connected to polygraph
machines can control their physiological responses, making the reliability of such tests low.
This part of the study specifically evaluates the reliability of eyewitness memories and
statements in criminal proceedings from a neuroscientific perspective and discusses the
provisions of the Code of Criminal Procedure regarding witness statements. The listening of
victimized children is conducted in specialized centers with the assistance of psychologists, but
neuropsychologists and behavioral experts should also pay attention to the children’s words and
behaviors to help them overcome their experiences with minimal additional harm.
Documentary evidence, compared to witness statements, is generally more reliable. Images
from fMRI, CT, MRI, and PET scans can also be considered documents because they capture
the structure of the brain. In this study, neuroscientific evidence is categorized as general and
natural indicia. The study explains how neuroimaging techniques like PET, MRI, and fMRI
work as neuroscientific evidence. Although fMRI has been discussed in the context of lie
detection in other countries, its reliability is questionable due to the possibility of controlling
physiological responses, similar to lie detectors. Instead, memory-based brain imaging methods
are favored. The application of neuroscientific data in criminal law and procedural law will aid
in understanding the motivations behind criminal behaviors. Neuroimaging techniques can
identify the brain regions from which criminal behaviors originate, allowing for targeted

preventive measures. Neuroimaging data can be introduced into criminal proceedings as
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neuroscientific evidence and utilized in court. Ensuring a fair trial requires addressing all
aspects of legal issues, which calls for the integration of current data into judicial proceedings.
The use of neuroimaging techniques in criminal procedural law will make achieving the goal
of revealing material truth more feasible. The study seeks to offer a fresh perspective on legal

cases by examining the role of neuroscience in criminal law and procedural law.

Recommendations

Ensuring a fair trial in criminal procedural law requires a comprehensive approach that
integrates contemporary scientific advancements. Neuroscientific evidence, when used
alongside traditional legal evidence, can enhance the judicial process by providing deeper
insights into human behavior and decision-making. Given the fundamental role of free will in
criminal law, statements from suspects and defendants must be obtained voluntarily, free from
coercion or prohibited interrogation methods such as mistreatment or drug administration. Any
external influence that compromises an individual’s ability to make conscious decisions

weakens the integrity of their testimony.

Similarly, eyewitness accounts must be approached with caution. Leading or suggestive
questioning can distort memories and impact the reliability of statements. Given the limitations
of polygraph tests, which individuals can manipulate by controlling physiological responses,
reliance on such methods should be critically assessed. The study underscores the importance
of evaluating witness testimony through a neuroscientific lens, especially in cases involving
vulnerable individuals, such as children. To minimize additional trauma, neuropsychologists
and behavioral experts should be involved in their questioning to ensure accuracy and emotional

well-being.

In the context of evidentiary reliability, documentary evidence generally holds greater
weight than witness statements. Advanced neuroimaging techniques such as fMRI, CT, MRI,
and PET scans provide objective data on brain activity and structure, which can be utilized in

legal proceedings.

Limitations and strengths

This study provides a comprehensive examination of the intersection between
neuroscience and criminal law, offering a novel perspective on legal proceedings. By
integrating neuroscientific findings, it contributes to a more profound understanding of human
behavior, decision-making, and culpability in the context of criminal justice. The discussion on

neuroimaging techniques, such as fMRI, CT, MRI, and PET scans, highlights their potential

559
©I1JOESS



Atuf/ Cited in, Kan, C.H. (2025). The examination of neuroscientific evidence in the criminal trial process: The
importance of collaboration between criminal law and neuroscience. The International Journal of Eurasia Social
Sciences, 16 (59), 511-565.

role in legal settings, particularly in understanding the neurological basis of criminal actions.
Additionally, the study emphasizes the importance of free will in legal procedures, ensuring
that interrogations and witness testimonies adhere to ethical and legal standards. By advocating
for a multidisciplinary approach, including contributions from neuropsychologists and
behavioral experts, the study presents practical recommendations for improving the reliability

of evidence and the fairness of trials.

Despite its contributions, the study acknowledges certain limitations. First, while
neuroscientific techniques can provide valuable insights, their application in criminal law
remains a developing field, with ongoing debates regarding reliability, ethical considerations,
and legal admissibility. The accuracy of neuroimaging as evidence, particularly in detecting
deception, is still contested due to the ability of individuals to regulate physiological responses.
Furthermore, the complexity of human behavior means that neurological findings alone cannot
fully explain criminal actions, as environmental, social, and psychological factors also play a
crucial role. The study primarily focuses on theoretical discussions and does not incorporate
empirical case studies, which could provide a more practical perspective on the application of
neuroscience in criminal law. Lastly, while neuroscientific evidence may assist in legal
proceedings, its use should not overshadow traditional legal principles and safeguards, ensuring

that justice is based on a balanced and holistic evaluation of all available evidence.
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