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Abstract

Academic cheating represents a significant challenge in educational settings, yet its biological underpinnings remain poorly understood. While
psychological research has identified personality traits such as psychopathy, impulsivity, and moral disengagement as robust predictors of academic
dishonesty, emerging neuroscientific evidence suggests these traits have identifiable neurobiological correlates. This review synthesizes current
knowledge on the psychological predictors of academic cheating and examines the neurobiological mechanisms underlying dishonest behavior
more broadly. We discuss structural and functional brain abnormalities in reward processing and self-referential networks, genetic polymorphisms
in neurotransmitter systems, and neurochemical pathways that may contribute to individual differences in academic integrity. With the rapid
integration of generative artificial intelligence into education, new forms of academic misconduct have emerged that challenge traditional integrity
frameworks. Understanding the biological basis of academic cheating may inform more targeted interventions and provide insight into why some
students are more vulnerable to academic dishonesty than others. For health professions education, particularly dentistry, the stakes are exceptionally
high: academic dishonesty predicts professional misconduct and directly threatens patient safety.
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Introduction

Academic cheating is a serious pervasive problem in educational
institutions worldwide, with prevalence rates varying widely depending
on definition and measurement methods. While environmental factors
such as opportunity, peer behavior, and institutional culture clearly
influence academic dishonesty, substantial individual differences
exist in students’ propensity to cheat even when controlling for these
contextual variables. This observation raises the question of whether
biological factors contribute to academic dishonesty. The biological
basis of academic cheating has not been thoroughly investigated in the
health science literature. Certain psychological predictors of academic
dishonesty have been identified that link several personality traits with
known neurobiological correlates, including psychopathy, impulsivity,
and deficits in moral reasoning. Concurrently, neuroscientific research
has made significant advances in understanding the brain mechanisms
underlying dishonest behavior, reward processing, and impulse control.

Linking these biological mechanisms to medical and dental students’
academic dishonesty and subsequent professional misconduct may
provide insights into the selection of healthcare provider candidates
as well as support those who may be prone to academic dishonesty.
Thus, this review integrates these parallel lines of investigation to
explore potential biological explanations for academic cheating. In
health professions education, academic integrity transcends institutional
rules—it represents the foundation for ethical patient care. When
that foundation cracks during training, the consequences extend far
beyond the classroom, threatening the trust patients place in healthcare
professionals and potentially compromising patient safety.

Psychological Predictors of Academic Cheating

Emerging neurobiological and psychological research suggests that
academic cheating may be better understood by examining resting-state
brain connectivity patterns associated with self-referential thinking
and reward processing, which have been shown to predict individuals’
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propensity for dishonest behavior more accurately than self-report
measures.[1] Specific task-independent neural networks, related to
self-referential thinking and reward processing, are associated with a
person’s propensity to cheat. Meta-analytic evidence, from over 27,000
participants, indicates that academic cheating is strongly predicted
by specific personality traits, particularly impulsivity (p = .39) and
psychopathy (p = .40), as well as by a tendency to neutralize or justify
unethical behavior. In contrast, higher levels of conscientiousness (p
= -.25), agreeableness (p = -.13), morality (p = -.24), and academic
self-efficacy (p = -.28) are associated with lower rates of academic
dishonesty. [2] Within the psychopathy construct, the disinhibition
aspect specifically predicts frequency of academic dishonesty, while the
antisocial facetincreases the likelihood of engaging in cheating behaviors.
Specific regions and neurological pathways in the brain link to these
behaviors. [3][4] In adolescents, greater impulsivity is associated with
structural imbalances between cortical control regions and subcortical
reward-related areas, supporting a developmental imbalance model
of impulsivity and suggesting that negative environmental factors can
alter the developing brain in ways that promote antisocial and cheating
behavior.[3] Resting-state connectivity within basal ganglia—thalamo—
cortical networks, and lower spontaneous eye-blink rate, indicates
that individual differences in impulsivity in the general population are
related to variability in multiple neurobiological metrics within the
brain’s reward-processing and decision-making networks.[3][4]

Understanding the relationship between behavioral psychology
and neuroscience may aid not only in etiological analysis but also in
informing the selection of clinician trainees and guiding how institutions
and faculty respond to dishonesty during healthcare professional
training. Two hypothetical models—“will” referring to self-control
ability, and “grace” referring to spontaneous self-inhibition—may
have a neurological explanation in honesty-dishonesty behavior.[5]
From a motivational perspective, reinforcement sensitivity theory
suggests that both approach motivations (reward reactivity, goal-drive,
impulsivity) and avoidance motivations (behavioral inhibition, fight-
flight-freeze responses) influence dishonest academic behaviors, with
students scoring higher on impulsivity and fight-flight-freeze behaviors
showing increased likelihood of academic dishonesty.[6] Impulsivity is
characterized by heightened amygdala reactivity and reduced functional
connectivity between the amygdala and medial prefrontal cortex during
emotional processing, a neural pattern that also predicts future worsening
of impulsive traits,[6] while the activity in nucleus accumbens predicts
honesty-dishonesty behaviors.[5] A lack of impulse control, reflecting
diminished “will” or “grace” to do the right thing, links behavioral
psychology with its neuroscientific underpinnings.

Moral disengagement—the cognitive tendency to justify immoral
behavior through mechanisms such as moral justification, euphemistic
labeling, and displacement of responsibility—shows substantial
effects (p = .43) and mediates relationships between personality traits
and cheating behavior.[2] Individual morality or dishonesty is linked
through specific areas in the brain related through impulsivity,[1]
through dopamine and serotonin systems.[7] Impulsivity is linked to
dishonesty through functional connectivity between reward-processing
regions (e.g., caudate and nucleus accumbens) and self-referential
networks. These include the ventromedial prefrontal cortex (vmPFC),
a critical brain region in the frontal lobe responsible for regulating
emotions, value-based decision-making, social cognition, and fear
extinction and the posterior cingulate cortex (PCC), a highly connected,
metabolically active brain region located behind the corpus callosum,
serving as a core hub of the default mode network (DMN), and acting as
a bridge between internal thought (memory, self-reflection) and external
attention, often deactivating during intense, externally focused tasks.[1]
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These networks together shape an individual’s moral “default” toward
honesty or cheating. Stronger reward network reactivity, particularly
when insufficiently integrated with self-concept processing, biases
individuals toward dishonest gain, whereas stronger connectivity
within self-referential networks predisposes toward honesty. These
resting-state neural patterns predict cheating behavior more robustly
than self-reported impulsivity, suggesting that impulsivity influences
dishonesty via identifiable neurocognitive pathways involving reward
valuation and self-control systems.[1] Impulsivity is a multidimensional
construct influenced by complex interactions among neurotransmitter
systems—particularly dopamine and serotonin—whose effects vary by
receptor type, brain region, and behavioral domain rather than operating
in a simple linear manner. Dysregulation within these neuromodulatory
pathways alters reward sensitivity, premature responding, and delay
discounting, processes that can bias decision-making toward immediate
gains. Such neurochemical imbalances may therefore increase
vulnerability to dishonest behavior by heightening reward-driven
impulses and weakening inhibitory control.[7] This suggests that the
pathway from personality to behavior involves cognitive processes that
rationalize dishonest actions.

Neurobiological Correlates of Dishonesty
and Impulsivity
Brain Structure and Function

Recent neuroimaging research has identified specific neural signatures
associated with dishonest behavior and impulsivity (Figure 1). Resting-
state functional connectivity patterns can predict individual propensity
for dishonest behavior, with functional connectivity between brain
networks linked to self-referential thinking (ventromedial prefrontal
cortex, temporal poles, and posterior cingulate cortex) and reward
processing (caudate nucleus) reliably correlating with cheating
propensity.[1] Notably, neural measures were more important than
self-report measures in predicting cheating behavior, accounting for
approximately 25% of the variance in dishonest behavior.[5]
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Figure 1: The Biological Basis of Academic Dishonesty Through
Neurobiological and Genetic Basis.

Structural brain differences also characterize individuals with higher
impulsivity. Lower gray matter volume in the medial orbitofrontal
cortex and paracingulate gyrus is associated with greater impulsivity,
while greater resting-state functional connectivity between nodes of the
basal ganglia-thalamo-cortical network correlates with worse behavioral
inhibition and higher motor impulsivity scores.[3] A functional MRI
study identified the nucleus accumbens as a key region in dishonest
behavior, showing that stronger reward-related activation predicts
greater dishonesty, while honesty may reflect either weaker reward
sensitivity (“grace”) or the engagement of self-control mechanisms
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(“will”) in response to temptation.[5] Honesty and dishonesty are
linked to individual differences in mesolimbic reward pathway activity,
particularly nucleus accumbens responses to anticipated rewards,
which reflect stable traits associated with impulsivity and psychopathic
tendencies. The findings support the “grace” hypothesis, suggesting that
individuals with weaker reward sensitivity are more “gracefully” honest
because they place less general value on monetary rewards, independent
of moral context. At the same time, the results reconcile the “will”
hypothesis by indicating that individuals with stronger reward responses
may still behave honestly by engaging prefrontal cognitive control
regions such as the dorsolateral prefrontal cortex (DLPFC), a critical
brain region in the frontal lobes, responsible for high-level cognitive
functions, including working memory, cognitive flexibility, planning,
inhibition, and abstract reasoning. DLPFC acts as a connector hub,
managing top-down attentional control and directing attention to relevant
stimuli and in turns it acts to resist temptation. Thus, dishonesty emerges
from heightened reward reactivity in the nucleus accumbens, while
honesty can arise either automatically through low reward sensitivity
(“grace”) or through active self-control (“will”). Brain regions related to
impulsivity, particularly the frontomedial cortex and subcortical reward
regions, mediate the effects of early adversity on antisocial behavior.[2]
Negative environmental factors during brain development are thought
to link to increasing in impulsivity leading to antisocial and dishonesty
behaviors.[2]

Specific neural substrates predict both current and future impulsivity.
Greater amygdala activity and lower amygdala-medial prefrontal
cortex functional connectivity in response to emotional stimuli are
associated with impulsivity, particularly negative urgency and lack of
perseverance.[6] Importantly, amygdala activity to emotional stimuli
predicts impulsivity six months later, suggesting these neural patterns
represent stable individual differences rather than transient states.[6]

Reward Processing and Dishonesty

The nucleus accumbens, a key component of the brain’s reward
system, plays a critical role in dishonest behavior. Individual differences
in nucleus accumbens response to anticipated reward predict subsequent
dishonest behavior in independent tasks, accounting for approximately
25% of variance in dishonesty.[5] Individuals showing relatively
strong nucleus accumbens responses to anticipated reward also exhibit
increased dorsolateral prefrontal activity in response to opportunities for
dishonest gain, suggesting that some individuals may resist temptation
through active deployment of cognitive control (the “Will” hypothesis),
while others with weaker reward responses may behave honestly more
automatically (the “Grace” hypothesis).[5]

Functional connectivity between the caudate and medial prefrontal
cortex reflects individual honesty variations in both adults and
children, with higher trait honesty associated with increased functional
connectivity between these regions.[8] This finding suggests that the
neural basis of honesty may be established early in development and
remain relatively stable across the lifespan.

Neural Processing of Dishonest Decisions

Task-based neuroimaging studies reveal the temporal sequence of
neural processes during dishonest decision-making. Dishonest choices,
compared to honest choices, elicit stronger activations in bilateral
striatum and anterior insula.[9] The temporal sequence involves
striatum activation before the response, left insula involvement
around the time of response, and thalamus activation after response.
[9] Meta-analytic evidence identifies a broad network of brain regions
involved in deception, including the prefrontal cortex, insula, anterior
cingulate cortex, and inferior parietal lobule, with the supramarginal

gyrus emerging as a key component for the sociocognitive process of

deception.[10][11

Social interactive deception paradigms, which more closely
approximate real-world academic cheating scenarios, show increased
activation in the dorsal anterior cingulate cortex, right temporo-parietal
junction/angular gyrus, and bilateral temporal pole compared to non-
interactive deception.[10] These regions are associated with perspective
taking, theory of mind, and moral reasoning processes, suggesting that
academic cheating involves not only executive control but also complex
sociocognitive processing.

Genetic and Neurochemical Mechanisms
Psychopathy and Antisocial Behavior

Psychopathy has a heritability of approximately 50%, though the
specific genetic architecture remains incompletely understood.[12]
Studies using induced pluripotent stem cell-derived cortical neurons
and astrocytes from individuals with extreme antisocial behavior and
psychopathy have identified robust alterations in gene expression and
immune response-related molecular pathways specific to psychopathy.
[13] In neurons, psychopathy is associated with marked upregulation
of RPL10P9 and ZNF132, and downregulation of CDH5 and OPRDI1
(opioid receptor delta 1). In astrocytes, RPL10P9 and MT-RNR2 are
upregulated. Expression of these genes explains 30-92% of the variance
in psychopathic symptoms.[13]

The neurobiological basis of psychopathic traits in youth involves
reduced amygdala responsiveness to distress cues (contributing to
reduced empathic response) and dysfunction in the ventromedial
prefrontal cortex and striatum (contributing to deficits in decision-
making and reinforcement learning).[14] Genetic and prenatal factors
contribute to abnormal development of these neural systems, while
social-environmental variables affect the probability that antisocial
behavior will be displayed.[14]

Serotonergic and Dopaminergic Systems

Neurotransmitter systems, particularly serotonin and dopamine, play
pivotal roles in impulsivity and antisocial behavior. Polymorphisms
in serotonergic genes (TPH, SHTT, HTR1A, HTR2A, HTR2C,
HTR3) contribute individually or interactively to the development of
psychopathy and sociopathy through specific biological and behavioral
endophenotypes.[15] The HTR1B gene (encoding the serotonin 1B
receptor) shows particularly robust associations with psychopathy. The
HTR1B-rs13212041-T/T genotype predicts higher psychopathy scores
in both adult and adolescent samples, with the interaction between this
genotype and paternal maltreatment being an even stronger predictor
than either genetics or environment alone.[16]

Dopamine and serotonin systems are central to the neurobiology of
impulsivity, with implications for clinical disorders such as attention
deficit hyperactivity disorder, drug dependence, mania, and antisocial
behavior.[7] Lower spontaneous eye-blink rate, a physiological
indicator of central dopaminergic activity, is associated with greater
impulsivity.[4] The limbic cortico-striatal systems, heavily modulated
by these neurotransmitters, represent key neural substrates for impulsive
behavior.[7]

Gene-Environment Interactions

The etiology of psychopathy and antisocial behavior involves
complex interactions between genetic and environmental risk factors.
Genetic studies estimate heritability of personality disorders at 30-
60%, implicating genes involved in neurotransmitter regulation.[17]
Environmental factors, including childhood trauma and chronic stress,
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interact with genetic predispositions to induce epigenetic modifications
such as DNA methylation and histone modifications, contributing to
personality disorder development.[17] Molecular pathways including
Ras-ERK, p38, and mTOR respond to environmental stimuli and may
mediate the development of antisocial traits.[17]

Academic Dishonesty in Dental Education: From Warning Sign to
Patient Safety Threat

Defining Academic Misconduct in the Modern Era

Academic misconduct in dental education encompasses a spectrum
of behaviors that violate the principles of academic integrity.
Traditional forms include cheating (using unauthorized materials during
examinations or assignments), plagiarism (presenting another’s work as
one’s own), fabrication (creating false data or sources), and falsification
(providing false information for academic advantage).[18][19][20
[21] The advent of generative artificial intelligence has introduced a
new dimension to academic misconduct. Al-related violations include
submitting Al-generated content without disclosure, using Al tools to
bypass learning objectives, employing automated shortcuts to simulate
answers or complete clinical reflections, and exploiting unclear
institutional policies regarding Al use.[22][23][24] AI can enhance
learning when used transparently and ethically, but without clear
guidelines and integrity frameworks, it becomes a tool for deception that
undermines the learning process and cognitive development essential
for clinical competence.[23][26

Prevalence and Patterns of Academic Misconduct in Dental
Schools

Academic dishonesty represents a significant and escalating problem
in dental education. Survey data from U.S. dental schools indicate that
reported cheating incidents increased almost threefold between 1998
and 2014, with the average dental school dealing with one to two cases
per year.[18] However, these figures substantially underestimate true
prevalence, as 27% of dental schools report that faculty members only
rarely report suspected cheating despite being required to do so in 76%
of institutions.[18]

The most common forms of academic dishonesty include copying or
aiding another student during written examinations, followed by writing
untrue patient record entries or signing a faculty member’s name in a
patient chart.[19] International data from dental colleges in India reveal
that students’ primary justifications for cheating are to pass the exam
(59.3%) and to obtain a better grade (31.3%).[20] These motivations
align with reinforcement sensitivity theory, suggesting that approach
motivations (reward-seeking) drive much academic dishonesty in dental
education.

Faculty and student perceptions of academic integrity differ
significantly. In a large survey of U.S. and Canadian dental schools
involving 1,153 students and 423 faculty members, significant
discrepancies emerged between students’ and faculty members’
perceptions of what constitutes academic dishonesty and its seriousness.
[27] Educators believe disparities exist not only between students and
faculty but also among cultural groups in defining academic dishonesty.

[28]

The clinical context appears to influence the prevalence of perceived
academic dishonesty. University professors teaching in dental clinics
are more likely to perceive dishonest attitudes and motivations in
their students compared to those teaching preclinical or basic science
courses.[29] Professors in preclinical courses were 0.37 times less likely
to perceive dishonest attitudes than those teaching in the dental clinic
(OR = 0.37; 95% CI: 0.15-0.91), and professors in basic science and
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preclinical courses were 0.43 and 0.39 times less likely, respectively,
to perceive dishonest motivations compared to clinical faculty.[29]
This pattern may reflect either increased opportunities for dishonesty
in clinical settings or heightened faculty vigilance when patient care is
involved.

The Critical Link: Academic Dishonesty and Future Professional
Misconduct

The relationship between academic dishonesty in dental and medical
school and subsequent professional misconduct represents one of the
most compelling reasons to address academic integrity seriously.
Research across health professions demonstrates that academic
dishonesty is strongly correlated with clinical dishonesty, and both
predict future professional misconduct that directly threatens patient
safety.[21][25][31][32][33] ChatGPT and similar large language models
can generate coherent medical and dental content, making detection
increasingly challenging. Research demonstrates that early-career dental
academicians have difficulty identifying ChatGPT-generated abstracts,
with human reviewers showing variable accuracy while Al detection
tools like GPTZero achieve 90% discrimination accuracy.[34]

A landmark case-control study of 235 physicians disciplined by state
medical boards found that disciplinary action was strongly associated
with prior unprofessional behavior in medical school (odds ratio 3.0;
95% CI: 1.9-4.8), accounting for 26% of the population attributable
risk of disciplinary action. The types of unprofessional behavior most
strongly linked with disciplinary action were severe irresponsibility
(OR 8.5; 95% CI: 1.8-40.1) and severely diminished capacity for
self-improvement (OR 3.1; 95% CI: 1.2-8.2). Notably, unprofessional
behavior was a far stronger predictor than low admission test scores or
poor grades in the first two years of medical school.[25]

Prospective studies confirm these retrospective findings. Students who
appeared before medical school review boards for professionalism-
related reasons were over 5 times more likely to undergo disciplinary
review during residency (16% vs 3%) and almost 4 times more likely
to require remediation or counseling (35% vs 9%) compared to
matched controls.[31] During clinical practice, 10% of those who had
made review board appearances were sued or sanctioned versus 5%
of controls.[31] A UK study similarly found that failure of early or
preclinical examinations was independently associated with subsequent
professional misconduct (OR 5.47; 95% CI: 2.17-13.79).[27]

In clinical settings, misconduct extends to writing untrue patient record
entries, signing faculty names in patient charts, incorrect examination of
vital signs and physical examinations, disclosure of patient information
to non-medical personnel, and failure to report incidents or errors
involving patients. Evidence from nursing education demonstrates the
direct connection between academic dishonesty and clinical misconduct.
Among nursing students, 41% reported academic dishonesty and 11%
reported clinical dishonesty, with academic dishonesty significantly
related to clinical dishonesty (y* = 34.752; P<0.0001).[36] The most
common clinical dishonest behaviors included disclosure of patient
information in public or with non-medical personnel (76%), incorrect
examination of vital signs and physical examinations (69.4%), and
failure to report incidents or errors involving patients (41.6%).[30]
Among medical students, clinical dishonesty correlates directly with
psychological distress (r = 0.162, P<0.001) and inversely with moral
intelligence (r = -0.241, P = 0.004), with dishonesty increasing as
students progress through training and peaking during internship.[30]

The impact of unprofessional behavior extends beyond individual
practitioners to affect patient outcomes directly. A study of surgeons
found that patients whose surgeons had coworker reports about
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unprofessional behavior in the preceding 36 months experienced
significantly higher rates of postoperative complications (P 0.001).[38]
The relationship was dose-dependent: patients of surgeons with four or
more reports faced substantially higher complication rates than those
whose surgeons had one to three reports, who in turn had higher rates
than patients of surgeons with no reports.[38]

These findings have profound implications for dental education.
Individuals who engage in academic dishonesty may continue to exhibit
unethical behaviors in professional practice, making it imperative to
appropriately address lapses in academic integrity among health sciences
students to ensure future patient safety.[36] The attitudes of dental
students have a direct impact on the quality of health care provided to
their patients.[20] Documented student unprofessional behavior is a
predictor of future state professional board disciplinary action against
practitioners.[37] Dishonesty in academic and clinical education has
devastating consequences for individual patients and the health and
safety of the broader community.[32][33

Institutional Responses and Prevention Strategies

Despite the prevalence of academic dishonesty, dental schools have
implemented numerous measures to promote academic integrity. Among
U.S. dental schools, 98% have policy statements regarding student
academic integrity, 92% have an Honor Code, and 96% provide student
orientation to integrity policies.[18] Most schools use proctoring of final
exams (91%) and tests (93%).[18] However, only 40% disseminate
anonymous results of disciplinary hearings, potentially limiting the
deterrent effect of enforcement actions.[18]

The major barrier to reporting academic dishonesty is fear of
involvement due to time and procedural hassles, as well as fear of
repercussions from students and peers.[19] This reluctance to report
undermines even well-designed integrity systems. Educators generally
prefer warning and counseling to help students reassess their moral
values over penalizing punishments.[20] However, research on health
sciences education more broadly suggests that faculty and students
show congruence in their opinions regarding the perceived seriousness
of clinical cases and recommended consequences, but statistically
significantly disagree on the severity of non-clinical academic dishonesty
scenarios.[36

Recommendations for enhancing academic integrity in dental
education include adding cheating case scenarios to professional ethics
curricula, disseminating outcomes of cheating enforcement actions,
requiring students to sign attestation statements at every testing activity,
adding curricular content on proper citation techniques to avoid
plagiarism, requiring faculty to distribute retired test items, acquiring
examination-authoring software to generate different test versions,
avoiding take-home exams when assessing independent knowledge, and
utilizing assessment methods directly relevant to clinical practice.[18]

Addressing Artificial Intelligence in Dental Education

The integration of generative Al into dental education demands urgent
attention to policy development, ethical frameworks, and Al literacy
education. Without clear institutional guidelines defining appropriate Al
use, misuse fills the gap, creating new forms of academic misconduct
that traditional integrity frameworks fail to address.[22][26

Al literacy has emerged as an essential competency for health
professions educators and students. The AI literacy framework
encompasses understanding Al capabilities and limitations, recognizing
appropriate and inappropriate applications, developing skills in prompt
engineering and critical evaluation of Al outputs, and maintaining ethical
awareness around Al use.[22][38] Medical and dental educators need to
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increase their Al literacy through education and vigilance around new
advances in technology and serve as stewards of Al literacy to foster
social responsibility and ethical awareness.[22]

Ethical principles for Al use in health professions education include
transparency (disclosing Al tool use and potential conflicts of interest),
accountability (active oversight of Al systems and management of
risks), beneficence (using Al to enhance rather than replace learning),
autonomy (preserving student agency and critical thinking), fairness
(ensuring Al does not introduce or amplify bias), and trustworthiness
(verifying Al outputs and maintaining audit trails).[38][39][40] The
concept of “entrustment” has been proposed as a framework for assessing
Al trustworthiness across three characteristics: ability (competence to
perform tasks accurately), integrity (transparency and honesty), and
benevolence (alignment with ethical principles).[39]

Specific recommendations for addressing Al in dental education
include defining clear policies on acceptable Al use for different
educational activities, integrating Al ethics and literacy into curricula
from the beginning of training, teaching students to critically evaluate
Al-generated content rather than accepting it uncritically, requiring
disclosure of AI use in assignments and assessments, developing
assessment methods that evaluate authentic learning rather than content
production, and implementing detection strategies that combine human
judgment with Al detection tools.[24][25][26][41

The risk of Al-facilitated fraud is growing, with paper mills exploiting
generative Al to produce fabricated or manipulated articles that mislead
the scientific community and distort evidence bases.[24] Coordinated
action involving journals, institutions, and ethics bodies is essential to
combat these threats. As generative Al continues to evolve, adaptive
and harmonized guidelines will be necessary to safeguard scientific and
academic integrity.[24]

Professionalism Development and Ethical Training in Dental
Education

The most important mission of dental education is the development
of student professionalism, as it is only within the context of
professionalism that specialized knowledge and technical expertise
find meaning.[37] Altruism, integrity, caring, community focus, and
commitment to excellence are core attributes of professionalism, with
the obligation of service to people before service to self representing the
fundamental social contract.[37]

Current ethics instruction in U.S. dental schools averages only 26.5
hours, representing approximately 0.5% of total instructional time.[42]
While dental schools address a substantial list of ethics topics and there
is general agreement on appropriate competencies, respondents identify
several unmet needs: the need for ethics to be more fully integrated
across the curriculum including the clinical years, the need to assess and
ensure competence, the need for faculty development, and the need for
more attention to instructional methods.[42]

Research reveals a significant relationship between levels of student
moral reasoning and measures of clinical performance, and shows that
moral reasoning ability can be enhanced in dental students.[37] Valid and
reliable surveys exist to assess student moral reasoning.[37] Maximum
student exposure to faculty exemplars, substantial service-learning
experiences, and portfolio use are likely to enhance professionalism.[37]

From day one of dental school, faculty and students should
have no doubt as to what constitutes acceptable and unacceptable
behavior in academic and clinical settings.[37] Top-down, rule-based
professionalism must be complemented by experience-based, mentor-
mediated, socially driven professional development.[37] Institutional
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consensus on professionalism should be developed among faculty,
administration, and students through passionate advocacy and careful
analysis of dentistry’s moral convictions.[37]

Academic integrity is not merely about grades or institutional rules—it
is about who students become before they enter the clinic. Trust in the
dental profession depends on degrees being earned rather than taken.
Equity in education requires that all students play by the same rules.
Patient safety demands that practitioners possess not only knowledge
and technical skills but also the character and integrity to use them
ethically. Al literacy has emerged as a professional competency that
must be developed alongside traditional clinical skills.

Biological Vulnerability and Dental Student Selection

The neurobiological evidence reviewed earlier in this manuscript
suggests that some individuals may have biological vulnerabilities
that increase their susceptibility to academic dishonesty. These include
abnormalities in reward processing circuits, impaired impulse control
systems, reduced empathy associated withamygdalahyporesponsiveness,
and genetic polymorphisms in serotonergic and dopaminergic systems.
While dental school admissions processes cannot and should not attempt
to screen for these neurobiological factors directly, understanding that
biological vulnerabilities exist may inform more nuanced approaches to
prevention and intervention.

Students with high impulsivity, strong reward sensitivity, or low
honesty-humility may benefit from targeted integrity interventions that
differ from those appropriate for students with high moral disengagement.
For example, students with impulsivity-related vulnerabilities might
benefit from structured environments that reduce opportunities for
impulsive dishonest behavior, while those with moral disengagement
tendencies might benefit more from ethics education that challenges
rationalizations for dishonest behavior.

The finding that functional connectivity between the caudate and
medial prefrontal cortex predicts honesty in both children and adults
suggests that neural patterns associated with academic integrity may be
established early in development.[8] This raises the possibility that early
educational interventions focused on integrity development, potentially
even before dental school, could have lasting effects on professional
behavior.

Comprehensive approaches to preventing academic misconduct
should include educating early and often about definitions, boundaries,
and consequences; promoting ethical culture through modeling and
reinforcement of respect and integrity; addressing Al directly by defining
its appropriate place in education and enforcing policies; and supporting
struggling students, recognizing that misconduct often masks academic
anxiety or inadequate preparation.[33][36][43

Implications for Academic Cheating

While no studies have directly examined the neurobiological basis of
academic cheating, the convergence of evidence from psychological
predictors and neuroscientific studies of dishonesty suggests several
plausible biological mechanisms:

Reward Processing Abnormalities: Individual differences in striatal
and nucleus accumbens responses to anticipated rewards may influence
susceptibility to the temptation of academic dishonesty, particularly
when the perceived benefits of cheating are high and detection risk is
low.

Impulse Control Deficits: Structural and functional abnormalities
in prefrontal-striatal circuits associated with impulsivity may reduce
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students’ ability to inhibit dishonest impulses, even when they recognize
cheating as morally wrong.

Reduced Empathy and Moral Processing: Amygdala
hyporesponsiveness and altered connectivity between self-referential
and reward networks may contribute to reduced concern for the impact
of cheating on others (peers, instructors, institutions, patients) and
diminished moral discomfort associated with dishonest behavior.

Genetic  Vulnerability: Polymorphisms in serotonergic and
dopaminergic genes may create biological vulnerability to academic
dishonesty, particularly when combined with environmental stressors
such as high academic pressure, competitive environments, or inadequate
parental supervision.

Neurodevelopmental Factors: The finding that caudate-medial
prefrontal cortex connectivity predicts honesty in both children and
adults suggests that neural patterns associated with academic integrity
may be established early in development, potentially identifying
windows for preventive intervention.

Limitations and Future Directions

Several important limitations must be acknowledged. First, the
neurobiological studies reviewed here examine dishonesty in laboratory
settings using monetary incentives, which may not fully capture the
complexity of academic cheating decisions. Academic dishonesty
involves additional factors such as academic identity, long-term
educational goals, and institutional culture that are not present in typical
experimental paradigms.

Second, the genetic studies focus primarily on extreme antisocial
behavior and psychopathy rather than the subclinical range of personality
variation relevant to most academic cheating. The extent to which
findings from forensic populations generalize to student populations
remains unclear.

Third, neurobiological research on dishonesty has largely been
conducted in adult samples, with limited investigation of developmental
trajectories. Understanding how neural systems supporting academic
integrity develop during childhood and adolescence is critical for
designing age-appropriate interventions.

Fourth, while evidence from medical education strongly suggests
that academic dishonesty predicts professional misconduct, direct
longitudinal studies of dental students from admission through
professional practice are needed to confirm this relationship in dentistry
specifically.

Fifth, the rapid evolution of generative Al technologies means that
current detection methods and policies may quickly become obsolete,
requiring continuous adaptation of integrity frameworks and educational
approaches.

Future research should directly examine the neurobiological correlates
of academic cheating using ecologically valid paradigms that capture the
specific decision-making context of educational settings. Longitudinal
studies tracking neural development, personality traits, and academic
integrity behaviors from childhood through young adulthood would
clarify developmental pathways to academic dishonesty. Investigation
of potential protective factors—such as strong caudate-medial prefrontal
cortex connectivity or specific genetic variants—could inform selection
of students who might benefit from targeted integrity interventions.

For dental education specifically, research is needed to: (1) establish
the longitudinal relationship between academic dishonesty in dental
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school and professional misconduct in dental practice; (2) evaluate the
effectiveness of different integrity interventions for students with different
psychological and potentially neurobiological profiles; (3) develop and
validate instruments to assess moral reasoning and professionalism
development throughout dental education; (4) investigate whether early
identification of students at risk for integrity lapses, combined with
targeted interventions, can reduce both academic dishonesty and future
professional misconduct; and (5) develop evidence-based guidelines for
ethical Al use in dental education that balance innovation with integrity.

Conclusion

While the biological basis of academic cheating has not been
directly established, converging evidence from psychological research
on predictors of academic dishonesty and neuroscientific studies of
dishonest behavior suggests plausible biological mechanisms. Individual
differences in reward processing, impulse control, moral cognition, and
neurotransmitter function may contribute to vulnerability to academic
cheating. These biological factors likely interact with environmental
influences such as academic pressure, peer behavior, institutional
culture, and technological opportunities to determine whether students
engage in academic dishonesty.

The evidence from dental and medical education demonstrates that
academic dishonesty is prevalent, underreported, and consequential.
Students who engage in unprofessional behavior during training are
significantly more likely to face disciplinary action during residency
and professional practice, with unprofessional behavior in school being
a stronger predictor of future misconduct than academic performance
measures. The correlation between academic and clinical dishonesty is
well-established, and clinical dishonesty directly threatens patient safety
through behaviors such as falsifying vital signs, failing to report errors,
and breaching patient confidentiality. The dose-dependent relationship
between surgeon unprofessional behavior and patient complication
rates provides compelling evidence that integrity lapses translate into
measurable patient harm.

The emergence of generative Al has introduced new challenges to
academic integrity that traditional frameworks inadequately address. Al
can enhance learning when used transparently and ethically, but without
clear policies, Al literacy education, and robust detection strategies, it
becomes a tool for deception that undermines cognitive development
and authentic learning. The difficulty even trained academics face in
identifying Al-generated content underscores the need for technological
solutions combined with cultural transformation.

Understanding the biological contributions to academic cheating
does not diminish individual responsibility or the importance of
environmental interventions. Rather, it suggests that comprehensive
approaches to promoting academic integrity should consider individual
differences in neurobiological vulnerability and potentially tailor
interventions accordingly. Students with high impulsivity or reward
sensitivity might benefit from different integrity interventions than those
with low honesty-humility or high moral disengagement.

For dental education, the path forward requires multi-faceted
approaches: strengthening ethics education and integrating it throughout
the curriculum including clinical years; ensuring consistent reporting
and transparent consequences for academic dishonesty; developing
faculty as exemplars of professional behavior; creating assessment
systems that evaluate not only knowledge and technical skills but also
moral reasoning and professionalism; establishing clear, enforceable
policies on Al use that promote ethical engagement with technology;
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fostering institutional cultures that communicate unambiguously that
integrity “really counts”; and supporting struggling students before
misconduct occurs.

Academic integrity is not merely about rules—it is about who we
become before we enter the clinic. The foundation for ethical patient care
is laid during training, and when that foundation cracks, so does trust in
the profession. Future research directly examining the neurobiology of
academic cheating in student populations, combined with longitudinal
studies tracking students from admission through professional practice,
will be essential for translating these insights into effective prevention
and intervention strategies that protect both the integrity of dental
education and the safety of future patients. By holding the highest
standards not just for knowledge but for character, dental education can
lead the next generation toward a profession worthy of the trust patients
place in it.
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