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Human Behavior Analysis

Applied Neuroscience

Anterior Cingulate Cortex (ACC) — concept: Brain region integrating emotional and cognitive information.
Related terms: Prefrontal cortex, error monitoring. Explanation: The ACC evaluates conflict, regulates
attention, and modulates affective responses. Example: During a Stroop task, ACC activity spikes when a
participant must inhibit a prepotent response. Application: Designing interventions that reduce
stress-induced decision bias. Challenge: Individual variability in ACC activation makes universal predictions
difficult.

Amygdala — concept: Almond-shaped nucleus central to threat detection and emotional memory. Related
terms: Fear conditioning, limbic system. Explanation: The amygdala assigns salience to stimuli, triggering
autonomic arousal. Example: A sudden loud noise elicits rapid amygdala firing, leading to a startle response.
Application: Assessing risk-taking behavior in high-stakes environments. Challenge: Differentiating
amygdala-driven responses from those mediated by the hippocampus.

Anterior Insula — concept: Cortical area monitoring interoceptive states and subjective feeling. Related
terms: Somatosensory cortex, empathy. Explanation: It integrates bodily signals with emotional awareness,
supporting self-awareness. Example: Intense disgust activates the anterior insula, correlating with reported
nausea. Application: Enhancing self-regulation techniques in anxiety management. Challenge: Imaging the
insula is technically demanding due to its deep location.

Attribution Theory — concept: Framework describing how people infer causes for behavior. Related terms:
Internal attribution, external attribution. Explanation: Individuals assign causality to personal traits or
situational factors, influencing judgments. Example: Observing a colleague’s mistake may lead to attributing
it to laziness (internal) or workload (external). Application: Designing feedback systems that reduce blame
bias. Challenge: Cultural differences affect attribution patterns, complicating cross-cultural analysis.

Behavioural Economics — concept: Interdisciplinary field blending economics and psychology to explain
decision making. Related terms: Prospect theory, loss aversion. Explanation: It reveals systematic deviations
from rational choice models, such as preference for immediate rewards. Example: Consumers often choose
a smaller-now reward over a larger-later one, contradicting utility maximization. Application: Structuring
incentives in public policy to promote healthy choices. Challenge: Translating laboratory findings to complex
real-world markets requires careful contextualization.

Brain-Derived Neurotrophic Factor (BDNF) — concept: Protein supporting neuronal growth and synaptic
plasticity. Related terms: Neurogenesis, long-term potentiation. Explanation: BDNF levels rise with learning
and physical activity, enhancing memory consolidation. Example: Exercise increases serum BDNF, correlating
with improved spatial navigation. Application: Monitoring BDNF as a biomarker for cognitive rehabilitation
efficacy. Challenge: Peripheral BDNF measurements may not directly reflect central nervous system
concentrations.
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Cognitive Load Theory — concept: Model describing the limits of working memory during information
processing. Related terms: Intrinsic load, extraneous load. Explanation: Overloading working memory
impairs learning; instructional design must manage load. Example: Presenting a complex diagram with
redundant text creates extraneous load, reducing comprehension. Application: Crafting concise educational
materials for neuro-training programs. Challenge: Quantifying cognitive load in real-time remains
technically challenging.

Decision Fatigue — concept: Decline in decision quality after prolonged mental effort. Related terms: Ego
depletion, self-control. Explanation: As mental resources dwindle, individuals default to simpler or habitual
choices. Example: Judges making parole decisions later in the day are more likely to deny release.
Application: Scheduling critical assessments earlier to minimize fatigue effects. Challenge: Measuring fatigue
without intrusive monitoring tools.

Default Mode Network (DMN) — concept: Set of interconnected brain regions active during rest and
mind-wandering. Related terms: Medial prefrontal cortex, posterior cingulate cortex. Explanation: DMN
supports internal mentation, autobiographical memory, and future planning. Example: During quiet
reflection, DMN activity increases, correlating with self-generated thoughts. Application: Identifying
maladaptive rumination patterns in depression. Challenge: Differentiating DMN activity from task-negative
signals in functional imaging.

Emotion Regulation — concept: Processes by which individuals influence the intensity and duration of
emotional experiences. Related terms: Reappraisal, suppression. Explanation: Adaptive regulation maintains
psychological balance; maladaptive strategies can exacerbate distress. Example: Reframing a stressful event
as a learning opportunity reduces anxiety. Application: Training programs that teach cognitive reappraisal to
improve workplace resilience. Challenge: Individual differences in regulatory capacity limit one-size-fits-all
approaches.

Executive Functions — concept: High-order cognitive processes governing planning, inhibition, and flexible
thinking. Related terms: Working memory, cognitive flexibility. Explanation: These functions enable
goal-directed behavior and adaptivity. Example: Solving a novel puzzle requires inhibiting familiar strategies
and generating new solutions. Application: Assessing executive deficits to predict occupational
performance. Challenge: Isolating executive components in behavioral assessments without confounding
variables.

Extracellular Matrix (ECM) — concept: Scaffold of proteins and polysaccharides surrounding neurons,
influencing plasticity. Related terms: Perineuronal nets, synaptic remodeling. Explanation: ECM modulates
signal diffusion and stabilizes synaptic connections. Example: Enzymatic degradation of perineuronal nets
can reopen critical periods of learning. Application: Exploring ECM-targeted therapies for recovery after
brain injury. Challenge: Manipulating ECM without disrupting essential structural integrity.

Fear Conditioning — concept: Associative learning process where a neutral stimulus acquires threat value.
Related terms: Extinction, stimulus-response pairing. Explanation: Repeated pairing of a tone with a shock
leads to anticipatory fear responses to the tone alone. Example: A dog learns to salivate at the sound of a
bell after it predicts food. Application: Designing exposure-based protocols for anxiety disorders. Challenge:
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Contextual renewal often reinstates conditioned fear after extinction.

Functional Magnetic Resonance Imaging (fMRI) — concept: Neuroimaging technique measuring
hemodynamic responses associated with neural activity. Related terms: BOLD signal, voxel. Explanation:
Increases in oxygenated blood produce detectable signal changes, mapping active brain regions. Example:
During a memory task, hippocampal BOLD signals rise, indicating engagement. Application: Identifying
neural correlates of decision bias in consumer research. Challenge: Temporal resolution limits capture of
rapid neural events.

Gamma Oscillations — concept: High-frequency brain waves (~30-100Hz) linked to attentional binding and
memory encoding. Related terms: Neural synchrony, cortical rhythms. Explanation: Coordinated gamma
activity synchronizes disparate neuronal populations, facilitating information integration. Example:
Successful visual feature binding coincides with increased gamma power. Application: Monitoring gamma
activity to assess cognitive load during complex tasks. Challenge: Artifact contamination from muscle
activity complicates signal interpretation.

Grit — concept: Personality trait reflecting perseverance and passion for long-term goals. Related terms:
Resilience, self-efficacy. Explanation: High grit predicts sustained effort despite setbacks. Example: An
individual continues a marathon training program despite injury, illustrating grit. Application: Using grit
assessments to select candidates for demanding roles. Challenge: Distinguishing grit from overcommitment
that may lead to burnout.

Hippocampus - concept: Medial temporal lobe structure essential for episodic memory consolidation and
spatial navigation. Related terms: Place cells, long-term potentiation. Explanation: Hippocampal circuits
encode contextual details and support replay during sleep. Example: Navigating a new city activates
hippocampal place cells corresponding to landmarks. Application: Leveraging hippocampal activation
patterns to predict learning outcomes. Challenge: Sensitive to stress; chronic cortisol can impair
hippocampal function.

Implicit Bias — concept: Unconscious attitudes influencing judgments and behaviors toward social groups.
Related terms: Stereotype activation, automaticity. Explanation: Implicit biases operate without awareness,
shaping perception and decision making. Example: Resume screening may favor names associated with
majority groups despite equal qualifications. Application: Implementing blind recruitment processes to
mitigate bias. Challenge: Measuring implicit bias reliably requires indirect assessment tools.

Inhibitory Control — concept: Ability to suppress prepotent responses or irrelevant information. Related
terms: Stop-signal task, response inhibition. Explanation: Critical for self-regulation, impulse management,
and error correction. Example: Resisting the urge to check a phone during a meeting demonstrates
inhibitory control. Application: Predicting risk-taking behavior in high-stress occupations. Challenge:
Performance can fluctuate with fatigue, making assessments variable.

Interoception — concept: Perception of internal bodily states such as heartbeat, respiration, and hunger.
Related terms: Visceral awareness, somatic markers. Explanation: Interoceptive signals inform emotional
experience and decision making. Example: Elevated heart rate during a threat heightens perceived urgency.
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Application: Training interoceptive awareness to improve anxiety regulation. Challenge: Subjective
interoceptive accuracy varies widely across individuals.

Neuroplasticity — concept: Brain's capacity to reorganize structure and function in response to experience.
Related terms: Synaptic pruning, dendritic arborization. Explanation: Learning, injury, and environmental
enrichment drive plastic changes. Example: Mastering a musical instrument expands cortical representation
of finger movements. Application: Designing curricula that promote incremental skill acquisition. Challenge:
Age-related declines in plasticity limit rapid learning in older adults.

Neurotransmitter — concept: Chemical messenger released by neurons to modulate synaptic activity.
Related terms: Dopamine, serotonin, glutamate. Explanation: Neurotransmitters bind to receptors,
influencing excitatory or inhibitory signaling. Example: Dopamine release in the nucleus accumbens
reinforces reward-seeking behavior. Application: Using pharmacological probes to dissect motivational
pathways. Challenge: Multifaceted receptor subtypes create complex dose-response relationships.

Oxytocin — concept: Peptide hormone implicated in social bonding, trust, and affiliation. Related terms:
Vasopressin, attachment. Explanation: Oxytocin modulates amygdala reactivity, reducing perceived threat
from familiar individuals. Example: Intranasal oxytocin administration can increase cooperative behavior in
economic games. Application: Exploring oxytocin-based interventions to enhance team cohesion.
Challenge: Effects are context-dependent and may vary with individual attachment style.

Predictive Coding — concept: Theoretical framework where the brain generates top-down expectations to
minimize sensory prediction error. Related terms: Bayesian inference, hierarchical processing. Explanation:
Mismatches between expectation and input drive learning and perception updates. Example: Visual illusion
arises when prior expectations override actual stimulus properties. Application: Understanding how
expectation bias shapes eyewitness testimony. Challenge: Operationalizing predictive signals in
neuroimaging data is computationally intensive.

Prospect Theory — concept: Behavioral model describing how people evaluate gains and losses
asymmetrically. Related terms: Loss aversion, reference point. Explanation: Individuals overvalue potential
losses relative to equivalent gains, leading to risk-averse choices. Example: Investors may reject a fair
gamble because the potential loss feels more salient than the gain. Application: Framing public health
messages to emphasize loss avoidance. Challenge: Translating abstract utility curves into actionable policy
metrics.

Reinforcement Learning — concept: Computational approach modeling how agents learn from rewards and
punishments. Related terms: Reward prediction error, Q-learning. Explanation: The brain updates value
estimates based on dopaminergic signals reflecting outcome discrepancies. Example: A child learns to press
a button for candy, adjusting behavior as reward probability changes. Application: Designing adaptive
training systems that tailor difficulty based on learner feedback. Challenge: Human learning involves
meta-cognitive strategies that extend beyond simple reward structures.

Reward Circuitry — concept: Neural network encompassing ventral tegmental area, nucleus accumbens, and
prefrontal cortex that mediates motivation. Related terms: Dopamine pathway, hedonic tone. Explanation:
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Activation signals the presence of rewarding stimuli, reinforcing approach behavior. Example: Anticipation
of a monetary bonus triggers nucleus accumbens activity. Application: Assessing susceptibility to addiction
by measuring reward sensitivity. Challenge: Overlap with stress circuitry can confound interpretations of
reward signals.

Self-Determination Theory (SDT) — concept: Motivational framework emphasizing autonomy, competence,
and relatedness as basic psychological needs. Related terms: Intrinsic motivation, extrinsic regulation.
Explanation: Fulfillment of these needs fosters sustained engagement and well-being. Example: Employees
who perceive decision-making autonomy display higher job satisfaction. Application: Structuring learning
environments that support autonomy to boost persistence. Challenge: Measuring need satisfaction
objectively across diverse cultures.

Stress Inoculation — concept: Exposure-based strategy that builds resilience by gradually increasing stressor
intensity. Related terms: Coping skills, habituation. Explanation: Repeated manageable stress enhances
adaptive physiological and psychological responses. Example: Simulated fire drills improve emergency
response performance. Application: Preparing personnel for high-risk occupations through controlled stress
exposure. Challenge: Balancing stress dosage to avoid overwhelming participants.

Synaptic Pruning — concept: Developmental process eliminating redundant synapses to refine neural
circuits. Related terms: Neurodevelopment, critical period. Explanation: Pruning enhances efficiency, shaping
adult cognitive abilities. Example: During adolescence, excess connections in the prefrontal cortex are
trimmed, supporting executive maturation. Application: Interpreting abnormal pruning patterns in
neurodevelopmental disorders. Challenge: Direct observation of pruning in humans remains limited to
indirect biomarkers.

Theory of Mind (ToM) — concept: Ability to attribute mental states—beliefs, intentions, desires—to oneself
and others. Related terms: Perspective taking, empathy. Explanation: ToM underpins social cognition,
enabling prediction of others’ behavior. Example: Recognizing that a friend's silence may indicate
embarrassment. Application: Designing assessment tools for social deficits in autism spectrum conditions.
Challenge: Tasks measuring ToM often confound language proficiency with mentalizing ability.

Transcranial Magnetic Stimulation (TMS) — concept: Non-invasive technique delivering magnetic pulses to
modulate cortical excitability. Related terms: Neuromodulation, motor evoked potential. Explanation:
Repetitive TMS can up- or down-regulate targeted brain regions, influencing behavior. Example: Applying
TMS over the dorsolateral prefrontal cortex reduces craving in substance users. Application: Investigating
causal links between cortical activity and decision bias. Challenge: Individual skull thickness and coil
positioning affect stimulation efficacy.

Working Memory — concept: Temporary storage system maintaining information for cognitive tasks. Related
terms: Phonological loop, visuospatial sketchpad. Explanation: Capacity limits (27 + 2 items) constrain
complex reasoning. Example: Remembering a phone number while dialing requires working memory.
Application: Assessing working memory load to predict multitasking performance. Challenge: Fatigue and
anxiety can transiently diminish capacity, confounding measurement.
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Yerkes-Dodson Law — concept: Inverted-U relationship between arousal and performance. Related terms:
Optimal arousal, stress-performance curve. Explanation: Moderate arousal enhances focus, while excessive
stress impairs accuracy. Example: A moderate level of competition improves test scores, but extreme
pressure leads to errors. Application: Calibrating environmental stressors to maintain peak performance.
Challenge: Individual differences shift the optimal arousal point, requiring personalized adjustments.

Attentional Blink — concept: Brief lapse in awareness that occurs when processing two rapid stimuli. Related
terms: Temporal attention, masking. Explanation: The second target is often missed if it appears within
200-500 ms after the first. Example: In a rapid serial visual presentation, participants may fail to notice a
word presented shortly after a target image. Application: Designing user interfaces that avoid critical alerts
during high-frequency information streams. Challenge: Measuring blink duration reliably across diverse
sensory modalities.

Baseline Cortisol — concept: Resting level of the stress hormone cortisol measured in saliva or blood. Related
terms: Hypothalamic-pituitary-adrenal axis, diurnal rhythm. Explanation: Baseline values reflect chronic
stress exposure and can influence decision thresholds. Example: Elevated morning cortisol correlates with
heightened risk aversion in financial choices. Application: Screening for stress-related decision impairments
in high-stakes occupations. Challenge: Cortisol exhibits strong diurnal variation, necessitating standardized
sampling times.

Bias-Variance Tradeoff — concept: Principle in statistical learning describing the balance between model
simplicity and flexibility. Related terms: Overfitting, underfitting. Explanation: High bias yields systematic
errors; high variance leads to sensitivity to noise. Example: A linear classifier may underfit complex data
(high bias), while a deep neural network may overfit (high variance). Application: Selecting appropriate
predictive models for behavioral data. Challenge: Determining optimal complexity without extensive
cross-validation can be resource-intensive.

Conditioned Place Preference (CPP) — concept: Behavioral paradigm measuring the rewarding properties of
a stimulus by associating it with a distinct environment. Related terms: Drug reward, contextual learning.
Explanation: Animals spend more time in the compartment paired with a positive stimulus. Example:
Rodents develop a preference for a chamber where they received a sweet solution. Application: Evaluating
the motivational impact of non-pharmacological incentives. Challenge: Contextual cues may confound
preference unrelated to the primary reward.

Dual-Process Theory — concept: Model proposing two distinct cognitive systems—fast, automatic (System 1)
and slow, deliberative (System 2). Related terms: Heuristic processing, analytic reasoning. Explanation:
System 1 generates quick impressions; System 2 monitors and can override them. Example: Instantly judging
a face’s trustworthiness (System 1) versus analytically evaluating a résumé (System 2). Application: Training
programs that encourage System 2 engagement for critical decisions. Challenge: Overreliance on System 1
can lead to bias, but excessive System 2 activation may cause fatigue.

Emotion-Focused Coping — concept: Strategy aimed at managing emotional responses rather than altering
the stressor. Related terms: Emotion regulation, avoidance. Explanation: Techniques such as venting or
seeking emotional support reduce distress. Example: Talking with a friend after a job interview
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disappointment. Application: Incorporating emotion-focused modules into resilience curricula. Challenge:
May not address underlying problem, potentially leading to chronic stress.

Frontal Theta — concept: EEG rhythm (4-7 Hz) linked to cognitive control and conflict monitoring. Related
terms: Midline frontal cortex, error detection. Explanation: Increased frontal theta amplitude signals
heightened mental effort. Example: During a difficult arithmetic task, frontal theta power rises, reflecting
engagement of executive resources. Application: Real-time monitoring of mental workload in safety-critical
settings. Challenge: Artifacts from eye movements can contaminate theta measurements.

GABAergic System — concept: Neuronal network utilizing gamma-aminobutyric acid (GABA) as inhibitory
neurotransmitter. Related terms: Inhibition, benzodiazepines. Explanation: GABA modulates neuronal
excitability, balancing excitation throughout the brain. Example: Increased GABA activity reduces anxiety,
facilitating calm decision making. Application: Assessing GABAergic function to predict susceptibility to
stress-induced impulsivity. Challenge: Non-invasive quantification of GABA concentrations remains
technically demanding.

Habit Loop — concept: Behavioral cycle consisting of cue, routine, and reward that reinforces automatic
actions. Related terms: Habit formation, reinforcement. Explanation: Repeated loops solidify behaviors,
making them resistant to conscious change. Example: Checking a smartphone after receiving a notification
sound (cue) leads to scrolling (routine) and dopamine release (reward). Application: Breaking unproductive
habits by altering cues or rewards. Challenge: Identifying subtle cues that trigger entrenched routines can
be difficult.

Implicit Association Test (IAT) — concept: Computerized measure revealing automatic associations between
concepts and attributes. Related terms: Reaction time, bias measurement. Explanation: Faster responses
indicate stronger implicit links. Example: Faster pairing of male names with career words suggests
gender-bias. Application: Evaluating unconscious biases in recruitment pipelines. Challenge: Test-retest
reliability varies, and results may be influenced by contextual factors.

Incentive Salience — concept: Attribution of motivational value to cues predictive of reward. Related terms:
Cue-reactivity, dopaminergic signaling. Explanation: Salient cues elicit craving and approach behavior.
Example: A smoker experiences heightened desire upon seeing a cigarette pack. Application: Designing
marketing strategies that leverage incentive salience ethically. Challenge: Overemphasis on salient cues can
exacerbate addictive behaviors.

Intergroup Contact Theory — concept: Hypothesis that positive interaction between groups reduces
prejudice. Related terms: Common-in-group identity, outgroup bias. Explanation: Structured contact under
conditions of equality and cooperation fosters attitude change. Example: Collaborative projects between
students from different cultural backgrounds improve mutual respect. Application: Implementing
cross-functional teams to mitigate interdepartmental rivalry. Challenge: Superficial contact may reinforce
stereotypes if not carefully managed.

Judgment Heuristics — concept: Mental shortcuts that simplify decision making but can lead to systematic
errors. Related terms: Availability, representativeness. Explanation: Heuristics reduce cognitive load but may
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bias outcomes. Example: Assuming a recent news story is more common than it actually is (availability
heuristic). Application: Training individuals to recognize heuristic traps in risk assessment. Challenge:
Heuristics are often unconscious, making detection difficult.

Long-Term Potentiation (LTP) — concept: Sustained increase in synaptic strength following high-frequency
stimulation. Related terms: Synaptic plasticity, NMDA receptors. Explanation: LTP underlies memory
formation by enhancing signal transmission. Example: Repetitive pairing of presynaptic and postsynaptic
activity in the hippocampus induces LTP, strengthening the memory trace. Application: Using LTP-inducing
protocols to boost learning retention. Challenge: Translating cellular LTP mechanisms to observable
behavioral changes remains complex.

Neuroeconomics — concept: Interdisciplinary field that applies neuroscience methods to study economic
decision making. Related terms: Value encoding, risk assessment. Explanation: Combines behavioral
economics with brain imaging to uncover neural correlates of choice. Example: FMRI reveals ventromedial
prefrontal activation when participants evaluate monetary offers. Application: Tailoring incentive structures
based on identified neural preference patterns. Challenge: High cost of neuroimaging limits large-scale
implementation.

Neurofeedback — concept: Training method where individuals receive real-time information about their
brain activity to self-regulate it. Related terms: Operant conditioning, EEG biofeedback. Explanation: By
reinforcing desired neural patterns, users can improve attention or reduce anxiety. Example: Participants
learn to increase alpha power to achieve a relaxed state. Application: Enhancing focus in individuals with
attentional deficits. Challenge: Transfer of learned regulation to everyday contexts is variable.

Oxytocinergic Modulation — concept: Influence of oxytocin on neural circuits governing social cognition.
Related terms: Trust, attachment. Explanation: Oxytocin enhances activity in reward and empathy networks,
promoting prosocial behavior. Example: Elevated oxytocin levels correlate with increased generosity in
economic games. Application: Investigating oxytocin as a potential adjunct in therapies for social anxiety.
Challenge: Effects are highly context-dependent and may differ across genders.

Peak Alpha Frequency (PAF) — concept: Individual’s dominant EEG alpha band frequency, reflecting cortical
arousal level. Related terms: Resting state, cognitive speed. Explanation: Higher PAF is associated with faster
information processing. Example: Individuals with a PAF of 12 Hz tend to perform quicker on reaction-time
tasks than those with 9Hz. Application: Personalizing learning pace based on PAF measurements. Challenge:
PAF can shift with fatigue, medication, or age, requiring frequent recalibration.

Predictive Validity — concept: Extent to which a test accurately forecasts future performance or behavior.
Related terms: Criterion-related validity, assessment effectiveness. Explanation: High predictive validity
indicates that scores reliably anticipate outcomes of interest. Example: A cognitive ability test that predicts
job performance with a correlation of .60 Demonstrates strong predictive validity. Application: Selecting
assessment tools for talent acquisition. Challenge: Validity may diminish when applied to different
populations or job contexts.

Reward Prediction Error (RPE) — concept: Discrepancy between expected and actual outcomes, driving
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learning updates. Related terms: Dopamine, reinforcement learning. Explanation: Positive RPE (better than
expected) strengthens the associated action; negative RPE weakens it. Example: Receiving an unexpected
bonus generates a positive RPE, reinforcing effortful behavior. Application: Modeling how feedback
influences skill acquisition. Challenge: Isolating pure RPE signals from concurrent affective responses in
neural data.

Self-Efficacy — concept: Belief in one’s capability to execute tasks and achieve goals. Related terms: Mastery
experiences, confidence. Explanation: Higher self-efficacy predicts persistence, effort, and resilience.
Example: A student confident in math abilities tackles challenging problems rather than avoiding them.
Application: Designing interventions that provide incremental successes to boost efficacy. Challenge:
Overconfidence may lead to unrealistic risk taking.

Social Identity Theory — concept: Theory explaining how group membership shapes self-concept and
intergroup behavior. Related terms: In-group favoritism, outgroup discrimination. Explanation: Individuals
derive pride and self-esteem from their group affiliations. Example: Fans of a sports team display
heightened loyalty and may defend teammates against criticism. Application: Managing team dynamics by
fostering inclusive group identities. Challenge: Strong identities can entrench bias, hindering collaboration
across groups.

Stress-Related Hypervigilance — concept: Heightened state of alertness resulting from chronic stress
exposure. Related terms: Threat monitoring, attentional bias. Explanation: Hypervigilance biases attention
toward perceived dangers, impairing broader cognition. Example: A soldier repeatedly scanning for threats
may miss non-threating cues, affecting decision quality. Application: Training protocols that recalibrate
threat perception thresholds. Challenge: Reducing hypervigilance without compromising necessary
situational awareness.

Synaptic Plasticity — concept: Ability of synapses to strengthen or weaken over time in response to activity.
Related terms: LTP, long-term depression (LTD). Explanation: Plastic changes encode learning, memory, and
adaptation. Example: Repeated practice of a motor skill leads to synaptic strengthening in motor cortex.
Application: Monitoring plasticity markers to evaluate effectiveness of cognitive training. Challenge:
Plasticity mechanisms differ across brain regions, complicating universal models.

Temporal Discounting — concept: Tendency to devalue rewards that are delayed in time. Related terms:
Impulsivity, present bias. Explanation: Individuals prefer smaller immediate gains over larger future ones.
Example: Choosing a $50 cash reward today over a $100 reward in a month. Application: Structuring
payment plans that front-load benefits to increase compliance. Challenge: Discount rates vary with mood,
age, and socioeconomic status.

Thalamocortical Loops — concept: Reciprocal connections between thalamus and cortical areas that regulate
sensory processing and consciousness. Related terms: Sensory gating, oscillatory dynamics. Explanation:
These loops synchronize activity, influencing attention and perception. Example: Disruption of
thalamocortical rhythms can lead to attentional lapses. Application: Targeting thalamic pathways to improve
attentional disorders. Challenge: Mapping specific loop pathways in vivo requires high-resolution imaging.
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Top-Down Processing — concept: Cognitive influence that originates from higher-order brain regions
shaping perception of lower-level inputs. Related terms: Expectation, schema. Explanation: Prior knowledge
and goals bias sensory interpretation. Example: Reading ambiguous text is guided by contextual
expectations. Application: Designing training that leverages expert schemas to accelerate skill acquisition.
Challenge: Overreliance on top-down cues can cause misperception under novel conditions.

Working Memory Capacity (WMC) — concept: Quantitative measure of the amount of information an
individual can hold and manipulate simultaneously. Related terms: Digit span, n-back task. Explanation:
Higher WMC supports complex reasoning and problem solving. Example: Individuals with greater WMC can
juggle multiple project deadlines more effectively. Application: Using WMC assessments to predict
performance in multitasking roles. Challenge: WMC is sensitive to stress and fatigue, leading to fluctuating
scores.

Acute Stress Response — concept: Immediate physiological reaction to a perceived threat, mediated by the
sympathetic nervous system. Related terms: Fight-or-flight, cortisol surge. Explanation: Increases heart rate,
blood pressure, and glucose availability. Example: A sudden loud alarm triggers rapid adrenaline release,
sharpening focus. Application: Leveraging acute stress to enhance short-term performance in time-critical
tasks. Challenge: Prolonged activation can transition into chronic stress, impairing cognition.

Attentional Set Shifting — concept: Ability to flexibly redirect focus between different stimulus dimensions.
Related terms: Cognitive flexibility, Wisconsin Card Sorting Test. Explanation: Essential for adapting to
changing rules or environments. Example: Switching from sorting cards by color to sorting by shape reflects
set shifting. Application: Evaluating adaptability in dynamic work settings. Challenge: Fatigue reduces
set-shifting efficiency, confounding assessment results.

Behavioural Inhibition System (BIS) — concept: Neuropsychological system that regulates avoidance
behavior and anxiety. Related terms: Gray's reinforcement sensitivity theory, conflict monitoring.
Explanation: BIS activation heightens vigilance and promotes cautious decision making. Example: Individuals
with high BIS sensitivity may delay choices when faced with potential loss. Application: Identifying
employees who may need additional support in high-risk decision contexts. Challenge: Distinguishing BIS
activity from general stress responses can be complex.

Bias Correction — concept: Statistical technique used to adjust for systematic errors in measurement or
sampling. Related terms: Weighting, post-stratification. Explanation: Improves accuracy of estimates by
compensating for known distortions. Example: Applying demographic weights to survey data corrects
under-representation of certain groups. Application: Ensuring fair representation in behavioural research
datasets. Challenge: Requires reliable auxiliary information to compute appropriate adjustments.

Chronotype — concept: Individual's preferred timing of sleep-wake cycles, ranging from “morning” to
“evening” types. Related terms: Circadian rhythm, sleep hygiene. Explanation: Chronotype influences
alertness, cognitive performance, and decision speed. Example: Evening-type individuals may exhibit peak
problem-solving ability later in the day. Application: Scheduling critical training sessions aligned with
participants’ chronotypes. Challenge: Mixed-chronotype groups can experience coordination difficulties.
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Diffusion Decision Model (DDM) — concept: Computational model describing how evidence accumulates
over time to reach a decision threshold. Related terms: Reaction time, drift rate. Explanation: Parameters
capture speed-accuracy trade-offs and bias. Example: A high drift rate indicates rapid evidence
accumulation, leading to quicker choices. Application: Analyzing response patterns in complex judgment
tasks. Challenge: Fitting DDM parameters requires large trial numbers and sophisticated estimation
methods.

Emotion-Induced Forgetting — concept: Phenomenon where emotionally charged events impair memory for
unrelated information. Related terms: Attentional capture, retrograde amnesia. Explanation: Arousal diverts
resources away from encoding peripheral details. Example: Witnesses to a car crash may recall the accident
vividly but forget surrounding conversations. Application: Designing debriefing protocols that minimize loss
of critical information after traumatic events. Challenge: Ethical constraints limit experimental induction of
strong emotions.

Executive Dysfunction — concept: Impairment in higher-order cognitive processes such as planning,
inhibition, and mental flexibility. Related terms: Frontal lobe syndrome, impulsivity. Explanation: Leads to
difficulty in goal-directed behavior and error monitoring. Example: Individuals with executive dysfunction
may struggle to adhere to schedules. Application: Screening for executive deficits to tailor support
interventions. Challenge: Overlap with mood disorders can obscure specific executive impairments.

Feedback-Related Negativity (FRN) — concept: Event-related potential occurring ~250 ms after receiving
feedback, reflecting error monitoring. Related terms: ERP, reinforcement learning. Explanation: Larger FRN
amplitudes indicate greater perceived error or loss. Example: In a gambling task, unexpected losses elicit
pronounced FRN responses. Application: Using FRN as a neural marker for adaptive learning strategies.
Challenge: FRN can be influenced by expectancy, making interpretation context-dependent.

Functional Connectivity — concept: Statistical dependence between spatially distinct brain regions during
rest or task performance. Related terms: Correlation analysis, network dynamics. Explanation: Reflects
coordinated activity supporting cognitive functions. Example: Strong connectivity between prefrontal cortex
and hippocampus predicts better episodic memory. Application: Identifying network disruptions associated
with maladaptive decision patterns. Challenge: Motion artifacts and physiological noise can inflate
connectivity estimates.

Goal-Setting Theory — concept: Framework asserting that specific, challenging goals enhance performance
more than vague aspirations. Related terms: SMART criteria, commitment. Explanation: Clear goals direct
attention, increase effort, and foster persistence. Example: Employees who set a target to increase sales by
10 % outperform those with a generic “increase sales” objective. Application: Designing performance metrics
that motivate desired behaviours. Challenge: Overly ambitious goals may induce stress and reduce morale.

Habituation — concept: Decreased response to a repeated stimulus over time. Related terms: Sensory
adaptation, neural fatigue. Explanation: Conserves resources by filtering out irrelevant information. Example:
Continuous background music becomes unnoticed after several minutes. Application: Using habituation
principles to reduce distraction in open-plan offices. Challenge: Novel stimuli can reset habituation,
re-introducing attentional capture.
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Heuristics-and-Biases Paradigm — concept: Research tradition exploring systematic deviations from rational
judgment. Related terms: Cognitive bias, judgment error. Explanation: Demonstrates how mental shortcuts
lead to predictable errors. Example: The anchoring effect skews numeric estimates toward initial values.
Application: Training decision makers to recognize and mitigate common biases. Challenge: Heuristics are
often ingrained, requiring sustained effort to alter.

Intertemporal Choice — concept: Decision making involving trade-offs among outcomes occurring at
different times. Related terms: Discounting, future valuation. Explanation: Preferences for immediate versus
delayed rewards shape consumption and investment behaviours. Example: Choosing to spend money now
rather than saving for retirement reflects steep temporal discounting. Application: Designing financial
products that align with clients’ intertemporal preferences. Challenge: Temporal preferences can shift with
life events, complicating long-term planning.

Motivational Salience — concept: Attribute that makes a stimulus stand out as relevant for approach or
avoidance.
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