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ABSTRACT 

The behavioral neuroscience basis for teacher to be able to always supply empowerment, meaningfulness, 

agility, and sustainability to his/her students is rooted in how the human brain regulates stress, drives intrinsic 

motivation via the dopaminergic reward pathways, and utilizes prefrontal cortex neuroplasticity to adapt, 

prevent burnout, and foster resilient learning environments. This review aims to analyze the neuropsychiatric 

explanation of how teachers thrive and drive student success when their practice integrates empowerment, 

meaningfulness, agility, and sustainability. These four pillars transform teaching from a routine task into a 

vital, adaptive, and long-lasting profession that transform student. Teachers thrive and drive student success 

when their practice integrates empowerment, meaningfulness, agility, and sustainability. These four pillars 

transform teaching from a routine task into a vital, adaptive, and long-lasting profession that supports both 

educator well-being and student growth. The behavioral neuroscience basis of teaching through empowerment, 

meaningfulness, agility, and sustainability relies on optimizing brain chemistry, neuroplasticity, and stress 

regulation to maximize learning. The neurobiopsychology basis of a great teacher rests on optimal prefrontal 

cortex function for emotional regulation and empathy, balanced neurotransmitters supporting enthusiasm and 

patience, and the capacity to induce neuroplasticity and co-regulate stress states in students' limbic systems. 

Keywords: Brain based learning, neurobiopsychology, plasticity, effective teaching, intrinsic motivation, 

stress regulation, demotivation  

INTRODUCTION 

A teacher is a honourable educator who helps students gain knowledge, skills, and values. They work in 

schools, colleges, or other places to guide learning and growth. His/her core professional competence as 

curriculum developer and deliverer involves the ability to design, implement, and evaluate learning (1). 

Teachers develop and deliver curriculum by analyzing student needs, designing lessons, and teaching the 

material effectively in the classroom. The pedagogic competence of a teachers plays an important role in 

developing students' potential in mastering and enjoying the subject learn and continuously transform their 

student into better human being (2). 

Education, in any level and any form, nowadays faces a turbulent global transition—driven by participatory 

learning shifts, AI-technological disruption, socio-financial and geopolitical pressures, and mental health 

challenges—requiring adaptive, student-centered, and sustainable strategies for resilience (3). The modern 

teacher's responsibility actually extends far beyond traditional lecturing (4). 

The famous quote by William Arthur Ward mention “the medium teacher just tells, good teacher explains, 

excellent teacher demonstrates, but only the great teacher inspires.” The spectrum of teaching proficiency 

progresses from baseline operational competence to transformative educational leadership (4). Teachers as 

educators actually advance across these four tiers—medium, good, excellent, and great—based on how they 

comprehend content delivery, emotional intelligence, adaptability, and their long-term impact on student 

centered growth (5). A dedicated teacher who is supposed to be already "finished with him or herself" 

describes an educator who has moved past ego, personal ambition, or self-protection and serve with honor and 
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dignity (6). Instead, they totally devote their energy, patience, and care to lifting up their students which 

directly affect the student’s engagement (7). In overall, teacher care about the student as a whole person. 

The difference between spectrum of teacher is lies through solid character and integrity (8), combined with in 

depth of impact, emotional intelligence (9), and unique lecture methods (10). A poor teacher discourages and 

confuses; an ordinary teacher tells facts; a good teacher explains and manages well; and a great teacher 

inspires, transforms, and demonstrates how to think and made student be the best human being they can be. 

Regular teachers only focus on finishing the lecture through reading textbook, giving tests, and following strict 

university/school rules without building real emotional bonds while great teacher inspire curiosity, show deep 

empathy, and connect lessons to real life. 

Because expert teachers shape and develop student brains (11), synchronize brain activity between teacher and 

student (12), and drive deeper learning through emotional connection and clear communication (13). it is 

important to reveal biomedically the behavioral neuroscience explanation of a great teacher and furthermore to 

analyze of how teachers thrive and drive student success when their practice integrates empowerment, 

meaningfulness, agility, and sustainability that supports student growth and well-being. 

The Brain Based Learning 

Brain-based learning (BBL) is an educational approach that aligns teaching methods and curriculum design 

with the natural way the human brain processes, stores, and retrieves information (12,13). Active and passive 

learning actually as part of neuroplasticity (14), is actually the adaptive, structural, functional and physical, 

process of the brain changing its structure and function in response to experiences, stimuli and studying (15). 

At the cellular level, this relies on biomedical explanation of neuroplasticity (14,15), where repetitive mental 

effort strengthens the connections between neurons, a process called long term potentiation (LTP), turning 

short-term electrical signals into permanent long-term memory tracks (16). It is a form of activity-dependent 

plasticity that occurs in the hippocampal slice preparation (17). It is characterized by an enhancement in the 

strength of synaptic transmission for hours after induction (16). It is also reported by Samavat, et al, LTP 

produces a sustained expansion of synaptic information storage capacity in adult rat hippocampus (18). 

On the other hand, teaching involves the brain because effective instruction builds and changes neural 

pathways (19). Teachers supposed to use every humanistic touch through empathy (20), cognitive theory (21) 

and social interaction (22) to shape how students process, store, and retrieve information. Understanding brain 

function helps teachers reduce stress and encourages them to become long-term self-regulated learner (23), 

limit cognitive overload (24), and sharpen long-term memory (25). Characterizing understanding itself is 

actually a degree of cognitive achievement (26), and it is not achieved simply by receiving information; 

understanding comes in degrees; understanding manifests itself through abilities or know-how, especially 

being able to “grasp” connections (27). 

The neurobiopsychology basis of teaching through empowerment, meaningfulness, agility, and sustainability 

relies on optimizing brain chemistry, neuroplasticity, and stress regulation to maximize and internalize 

learning process. Each principle impacts the brain to create an ideal learning environment through: 

Empowerment  

Empowerment is a continuous process of gaining freedom, authority, and self-control over one's own life, 

decisions, and future. Empowerment is the degree of autonomy (28), self-adjustment (29) and self-

determination (30) in people and in communities. This enables them to represent their interests in a responsible 

and self-determined way, acting on their own authority. Empowerment can be achieved by obtaining self-

improvement skills (31). It is the process of becoming stronger and more confident, especially in controlling 

one's life and claiming one's rights. Empowerment as action refers both to the process of self-empowerment 

and to professional support of people, which enables them to overcome their sense of powerlessness and lack 

of influence, and to recognize and use their resources. It builds confidence and capacity in individuals or 

groups to overcome obstacles and create positive change. 
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Biologically, empowerment activating both the brain’s reward circuits (32), e.g., the ventral striatum and 

dopamine pathways (triggering dopamine release during autonomous novelty seeking behavior during 

decision-making (33) and perceived control (34) and its executive functions (35) by linking autonomy and 

meaningful work to dopamine pathways and prefrontal cortex function (36). This dual activation boosts 

internal motivation (37), grinds focus and attention (38), and strengthens goal-directed action (39). When 

people gain control over their choices, the brain treats agency as a primary reward, boosting motivation, 

creative problem-solving, and goal-directed planning (19, 40). In a more practical way involves giving 

students autonomy-supportive behaviors in the form of agency, choices, and a voice in their learning process 

(41) with a subset of certain following ideal condition, namely: 

1. Dopamine Release: Cognitive control is subjectively costly (42), suggesting that engagement is 

modulated in kinship to incentive state (43). Autonomy, such as in self-directed learning, triggers the 

release of dopamine (44), the brain's ultimate reward neurotransmitter and reward related behavior 

(45). It does not just feel good (46); it tells the brain when an outcome is better or worse than expected 

(47). This process helps the brain update its choices, form habits, and learn new skills through 

reinforcement (48). Recent studies show dopamine also acknowledges to stressful or negative events 

(49). It helps the brain learn from aversion (50), mistakes or errors (51) and avoid punishments (47). In 

particular, dopamine may mediate cognitive effort (42) by two broad classes of functions namely 

modulating the functional parameters of working memory circuits sub serving effortful cognition, and 

in conjugation with mediating value-learning and effort based decision-making (52) about cognitive 

action. Dopamine supplies “double duty”, translating incentive information into cognitive motivation 

(42). The brain genuinely discharges dopamine during positive frequent social interactions (53) and 

moments of validation which commonly took place during reinforcement learning (54). A strong, 

satisfying student-teacher relationship sparks this response in several ways: (a) through praise, love and 

validation (55, 56), e.g., when student gets a honest and genuine compliment or high mark from a 

respected teacher and this functions as a reward (57), (b) Safe and encouraging environments (58), e.g., 

a friendly and supportive classroom lowers stress and directly allows the brain to release dopamine and 

serotonin instead of stress hormones (59), (c) interactive engagement (60), e.g., fun and dynamic 

lessons like educational games or hands-on projects create anticipation, which stimulates dopamine 

production and further trigger the following sequence and in the end shaping individual behavior (61). 

The consequences of low dopamine to studying is devastating, because it reduces drive and focus (62). 

It actually makes starting or finishing school work very hard. Because studying demands all the effort 

and has delayed rewards, a low dopamine level tricks brain into seeing the task as too hard or boring 

and not pleasant at all. These might be that compulsive behaviors “hijacked” the brain, especially that 

affect the reward and stress centers of the brain, functional changes in the dopamine circuitry occur as 

the consequence of pathological brain adaptation (63). 

2. Enhanced Motivation: Motivation, defined as the energizing of behavior in pursuit of a goal, is a 

fundamental element of our interaction with the world and with each other (64). It is the driving force 

that starts, guides, and keeps our goal-oriented actions going (65). It is the internal or external push that 

makes us act, whether we want to finish a task, learn a new skill, or meet a basic biological need. 

Motivation actually driven by brain circuits that calculate cost-benefit analyses, process prediction 

errors, and adjust behavioral drive. A provisional neuroscientific mock up of value based choice (66) 

that push the cascade of motivational processes (67) which consists transitions of three distinct but 

continuous sub processes, namely (a) first stage generation or reward-driven approach, (b) second stage 

generation or value-based decision-making, and (c) regulation or goal-directed control.  

Higher dopamine levels increase intrinsic motivation (37) and fixate individual’s attentional control 

(68). Augmented self-motivation driven by intrinsic dopamine relies on internal rewards like curiosity, 

mastery, and goal progress rather than external payoffs (69). This natural neurochemical substance 

directs, energizes, and sustains behavior, supports deep focus, and sustains long-term performance (67-

69) without causing the sharp baseline crashes linked to instant gratification and prevent gambling-like 

education (such as cramming, where students "bet" high stakes on short-term memory) (70). 

http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING, 

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) 

ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XV, Issue IX, September 2026 

Page 2209 

www.rsisinternational.org 

    
 

 

Enhancing student motivation is challenging because motivation is deeply personal, driven by complex 

psychological needs, and easily disrupted by outside stress, unclear goals, or a mismatch between a 

student's current skill level and the difficulty of the task (71). When a teacher validates, supports, or 

endorses a student, they trigger a cascade of neuroendocrine changes in the student’s brain that directly 

fuels motivation (72) and autonomy need satisfaction (73). This interpersonal interaction shifts the 

student's neural chemistry from a state of threat or indifference to a state of optimal reward engagement 

and processing (74), high neuroplasticity (75), and focused attention into executive execution and to 

some extent further up to participation (72,76-78). The wisdom in enhancing study motivation lies in 

shifting from forced endurance to intentional, goal achievement design, and this can be applied even 

during mobile learning or long distance learning (77). Studying can be transformed from just a heavy 

burden into a rewarding path of personal growth by aligning daily habits with deep personal values 

(77,78) and breaking rigid perfectionism activity into small, steady progress which, albeit slowly but 

surely, transforms the dedicated learner into a new person—better than before (72,78). 

The mechanism responsible for teacher-driven motivation is actually existing and autonomous in origin. It 

involves several specialized brain structures and chemical pathways, which summarized in figure 1. 

 

Fig. 1 The behavioral neuroscience mechanisms behind teacher-driven motivation involve several specialized 

brain structures and chemical pathways, in brief. 

The failure to enhance study motivation can actually create unwanted but preventable demotivation (79), poor 

academic performance (80), increased stress and reduced subjective vitality (81), and academic burnout (82). 

When students lack of self-discipline and cannot build or sustain drive or motivation, it often leads to a cycle 

of procrastination (73, 80), acclimatization to the degree of superficial learning habits (84), and a higher risk of 

dropping out of school due to academic exhaustion (85). 

Meaningfulness 

The effort to encourage students to move piles of newly acquired informations and facts from first line short-

term memory into long-term memory is called meaningful learning, a concept comes from the work of 

psychologist David Ausubel (86). Basically, instead of just memorizing facts separately, learners through 

meaningful learning truly understand the core ideas deeply and use them in real life (87). Meaningfulness in 

http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING, 

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) 

ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XV, Issue IX, September 2026 

Page 2210 

www.rsisinternational.org 

    
 

 

learning is an active process where students autonomously connect new information to their prior and existing 

knowledge, in order to build deep, lasting understanding rather than just memorizing facts and the relevance 

happened through these following steps: 

1. Hippocampal Anchoring: The hippocampus processes new memories by linking them to emotional 

weight and existing neural networks (88) which allows lifelong learning (González, et al., 2025). 

hippocampus acts as a rapid temporary hub that binds new, episodic sensory information or memory 

(89) to existing structural knowledge in the cerebral cortex. This perfectly aligns with the 

complementary learning systems (CLS) theory approach to temporal difference learning (90), which 

proposes that the hippocampus learns quickly to prevent interference, while the cortex slowly extracts 

structured, general knowledge over time (91). It anchors fresh experiences of learning using context 

and meaning (92), later replaying these traces during sleep to transfer and anchor them permanently 

into long-term neocortical memory networks (93). 

2. Amygdala Engagement: Positive emotional relevance alerts the amygdala to flag information as 

important, ensuring important information is prioritized for storage (94). When amygdala employed 

during meaningful learning due to the importance of the information, it  signals the hippocampus to 

store memories more deeply, turning routine facts into long-term knowledge (95). In a simple word, 

amygdala facilitates learning process through information value tagging, memory boost and focused 

control (96).  

3. Synaptic Plasticity: Relatable content stimulates Long-Term Potentiation (LTP) (16), strengthening the 

physical connections between neurons which become the foundation of synaptic plasticity (75, 95). 

Meaningful learning requires LTP, where repeated, highly motivated learning surely actively firing 

strengthens synapses (97). Unfortunately, passive listening only triggers short-term memory loops in 

the primate superficial auditory cortex according to Scott & Mishkin (98). 

4. Cognitive Schema Integration: Learning needs more than just simple memory management (99). 

Meaningful learning fits neatly into existing mental frameworks, reducing unnecessary cognitive load 

(100). This active recall or sometime called retrieval practice allows individual to store, comprehend, 

and retain complex concepts in long term (101) rather than relying on simple rote memorization. 

Hippocampal anchoring (17,88,102), amygdala engagement (94-96), synaptic plasticity (75, 95) and cognitive 

scheme integration (99-101) describe how sophisticated the way human brain processes, tags, and stores 

important emotional and factual experiences (103). Each important part of the brain contributed in this way: 

the hippocampus anchors events in the context of space and time (104), the amygdala adds and enriches 

emotional value (105), synaptic plasticity strengthens the neural connections (106), and cognitive schemes 

integration absorb this new data into existing mental models (100). 

The failure to establish meaningful learning commonly stems from a mismatch between teaching methods and 

how the experienced brain builds lasting neural connections (107). When education simply relies on just 

passive memorization instead of active self-driven exploration, it fails to engage synaptic plasticity, emotional 

relevance, and predictive error-processing circuits (51) needed for deep comprehension. These complex steps 

need mental agility or cognitive flexibility as catalyst for adaptability (108). 

Agility 

The ability of the students to quickly understand, adapt, and apply knowledge when facing new or changing 

challenges is strongly endorsed by teachers (3, 109). Educators cultivate this skill by embracing flexible 

routines, encouraging problem-solving from multiple angles, and supporting unique student learning paths 

(110). Fostering neuroplasticity (14) and cognitive flexibility (111) where agility needed the most requires 

adapting teaching methods quickly and encouraging students to flexibly adapting when facing problems (111).  
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Agility in brain function—often called cognitive flexibility (111) or neuro-agility—stems from functional and 

structural adjustments in the brain (112). Rather than requiring permanent physical re-shaping of core anatomy 

for every thought, mental speed and in the name of brain homeostasis neural adaptability rely on dynamic, 

real-time adjustments (111) in neural networks, synaptic connections, and efficient cross-region 

communication, which further explained as follows: 

1. Structural Neuroplasticity as described by La Rosa as it allows the mature brain to adapt to 

environmental changes, to learn, to repair itself after lesions or disease, and to slow aging (113). 

Novelty and varied challenges or activities stimulate the growth of new dendrites and synapses (114). 

the brain physically remodeling its gray matter and white matter architecture concerning learning and 

cognitive engagement (115). Mental and cognitive agility during studying—the speed at which 

someone’s adapt, problem-solve, and switch between concepts—relies on rapid microstructural cellular 

adjustments, synaptic strengthening, and optimized precise neural pathway communication (116). 

Structural neuroplasticity forms the physical basis for lifelong learning (117), recovery from physical 

brain damage (118), and mental adaptation to new life experiences (119). 

2. Brain-Derived Neurotrophic Factor (BDNF) is a vital protein for memory (120). It supports the 

survival, growth, and differentiation of existing and new neurons, playing an essential role in learning, 

memory, and brain adaptability or neuroplasticity (121). Consistent and measured exercise (122), 

adaptability (123) and active learning (124) increase the level of BDNF. Higher BDNF levels, which 

maintains the structural integrity and function of neurons, improve the way of central nervous system 

processes sensory input and coordinates fast, complex motor responses required during agility 

performance, including rapid decision making (125).  

3. Anterior Cingulate Cortex (ACC) strongly connect to the condition of mental and physical agility (126) 

which acts as a central hub for cognitive flexibility, effort calculation, and task-switching- basically it 

acts as the brain’s vital neural "switchboard" (127), conflict monitoring mechanism (128) and optimal 

decision making (129). It determines how rapidly and efficiently someone’s adapt and purposefully 

conduct strategic switching when official rules or laws, physical demands, or environments change 

unexpectedly in the form of feedback-driven iteration of decision and value representation (127). This 

area monitors and even avoid errors (130), maintain emotional stability (131) and social empathy (132). 

ACC helps the brain switch between different tasks or strategies (127). ACC directly manages these 

tasks to prevent student burnout and maintain a stable, supportive learning environment (133). 

4. Myelination, especially the adaptive one (adaptive myelination) agility in physical movement and skill 

acquisition relies heavily (134). This process optimizes electrical impulse speeds, transforming slow, 

deliberate actions into integrated lightning-fast coordination (135). Diverse practice builds thicker 

myelin sheaths around axons, making neural processing faster which histologically happened through 

signal insulation, targeted rewiring and thickening and optimizing myelin (136). Agility in brain can be 

perfected by way of delicate precision, skill novelty and compounding efficiency (135,136). 

Sustainability 

From a neurobiological perspective, sustainability is a two-way street: the brain shapes how we value and 

interact with the environment (137), while ecological health directly alters neural plasticity, cognitive function, 

and stress regulation through the gut-brain axis including gut microbiota (138) and environmental exposure 

(139). Sustainability in studying from a neurobiology perspective means managing and maintaining the brain's 

energy, neuro-chemical balance, and its related physical structures (140) so learning process during studying in 

overall can be established for a sufficient time without burnout (137-140). The key to prevent burnout and 

regulates Cortisol where sustainability focuses on a healthy pacing of workload, psychological safety, and 

regular rest (137-140) which may be obtained through these following steps: 

1. Cortisol Management: Cortisol is a stress hormone that shifts energy to the brain (141). Increased 

short-term cortisol actually sharpens focus (142). On the other hand, long-term stress inundates the 
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brain with cortisol, which if happened chronically may reduce the size of hippocampus and erodes 

memory retrieval (143). high cortisol level directly harms the prefrontal cortex (144), diminishes 

memory capability (145), and burns out mental energy (141-145). Cortisol levels actually are very 

manageable. Healthy lifestyle changes (146) such as improving sleep, eating sufficient and 

nutritionally-balanced foods, moving the body regularly through exercise, and practicing deep 

breathing naturally balance the hormone (147). Teacher support may lower student cortisol by 

activating the social engagement system (22,40,53), shifting the brain from a high-stress "fight-or-

flight" response to a calm, growth-oriented state (56). This buffering effect preserves the student’s 

working memory, prevents neurotoxic hippocampal burnout (141-145), and builds long-term efficient 

and effective academic endurance (72). 

2. Downregulation of the Threat Response: Downregulation of the threat response is vital for appropriate 

learning (148) because chronic activation of the brain's threat detection system (the amygdala) 

undermines the higher-order cognitive functions necessary for long-term behavior change (144, 148-

150). A hyperactive survival mechanism or amygdala hypervigilance, which make learning fear so fast 

and forgetting it so slow (149), physically blocks the brain's capacity to acquire, process, and retain 

new information in cognitive process (150,151). When the brain detects a threat, it prioritizes 

immediate survival over cognitive growth, shutting down the very structures required for learning. 

Human brains actually evolved to reduce surprise, predict risks, and pick defensive actions based on 

the perception regarding how close a danger is (149, 152). Chronic subconscious anxiety and fear may 

trigger psychological defense cascade (153) starting from burnout (141-145,154), denial or avoidance 

(155), academic procranistation (156) and perhaps “decision-making paralysis” (157, 158) or “task 

paralysis” (159) or “mental-related sleep paralysis” (160) among students. When the human brain stays 

in a constant state of fight-or-flight, cognitive resources are shifted away from prospective spatial 

navigation and hinders flexible behavior (161), long-term preparation and collective problem-solving. 

The role of teacher to de-escalation (162) or in other word to immediately minimize student’s acute 

panic allows the transition from a reactive, survival-driven freeze state into constructive, long-term, and 

emotionally regulated pro-normal behavior. The uncertainty of extended study (for a longer time) that 

can cause sensory overload and cognitive fatigue (163) may trigger the brain’s sense of danger for 

his/her well-being and followed by the activation of the threat response (59). In order to stay calm and 

keep going, the brain needs to minimize this stress signal (158). A safe, sustainable academic milieu 

quiets the hyperactive amygdala, shifting the brain out of "fight-or-flight" mode. Teachers support may 

come in the form of warm attention and care, clear guidance, pick the kind word of encouragement and 

fair treatment (15,20,73,133). 

3. Default Mode Network (DMN) Activation: During the effort of sustainable studying, DMN actually 

comprising the medial prefrontal cortex and posterior cingulate cortex—dynamically shifts from an 

internal idling state to cooperating with task-positive networks (164). These regions exhibit 

deactivation during a wide variety of resource demanding tasks (165). Instead of shutting down during 

cognitive focus, it actively aids memory consolidation (166), semantic integration (164), and 

conceptual framing (167). DMN downregulated during high-demand external sensory processing (168) 

but flexibly reconfigured during abstract learning (169) and planned rest periods activate the DMN 

(170), allowing the brain to consolidate memories and synthesize creative ideas (164-170). Teacher 

support acts as a social-affective buffer that enabling the student’s brain DMN to alternate 

constructively with task-positive networks (171). This harmonious shift supports the mental 

consolidation, self-reflection, and endurance needed for sustainable studying and it happened through 

the buffering role of teacher support through polyvagal regulation and scaffolding cognitive control 

(executive functioning) (172). 

4. Neurogenesis Protection: Lower stress levels protect the birth of new neurons in the dentate gyrus of 

the hippocampus (147). Adult hippocampal neurogenesis (AHN) is fundamental for maintaining the 

brain's learning and memory capacity. New neural activity patterns emerge with long-term learning 

(174). The teacher effort to support his/her student on sustaining long-term study efforts through their 
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innovative learning approach (175) requires protecting adult hippocampal neurogenesis through the 

enhancement birth of new neurons in the dentate gyrus (176). The condition of chronic study related 

stress increases the level of cortisol (177) which suppresses the survival of newborn brain cells in a 

process known as reduced adult neurogenesis. In order to safeguarding this structural plasticity requires 

balancing cognitive output with biological recovery via aerobic exercise (178), adequate sleep (179), 

and cognitive strategic pacing (180). This is why student always need teacher. Teacher honest and pure 

support acts as a biological shield for the student brain, especially during learning and studying (2,7-9). 

By dampening stress hormone spikes during intense academic efforts (181), supportive teachers 

facilitate hippocampal neurogenesis (18) and synaptic plasticity (95,106), allowing learners to sustain 

long-term cognitive focus without burning out. 

According to educational neuropsychology, the teacher-student dynamic is not just a social exchange, but a 

synchronized physiological relationship that physically reshapes the neural architectures of both brains through 

neuroplasticity (14,75,182). A competent teacher becomes the main driver of personality development, 

stimulates the student's intellectual abilities, develops thinking, memory, and making them a better human 

being (72,182). The spectrum of teacher greatness moves from basic instruction to profound, life-changing 

inspiration. Spectrum of teachers ranging from transactional transmitters of facts to relational mentors who 

encourage lifelong curiosity. Greatness can be defined by how well a teacher balances subject knowledge, 

emotional intelligence, and adaptability.  

What Makes A Great Teacher Great? 

A great teacher aligns instruction with behavioral neuroscience by regulating the student’s emotional stress 

through lowering amygdala activation (105), engaging dopamine pathways for motivation (33,37,39,42) and 

leveraging neuroplasticity through spaced repetition (183). This brain-based approach transforms raw data into 

permanent long-term memory (184). 

Great teacher, in general, uses emotional connection (13,20,171), clear patterns, and active practice to help 

students store and use new facts. In behavior and educational neuroscience, a "great teacher" is an 

environmental architect who maximizes synaptic plasticity, supervises cognitive load, and regulates emotional 

threat responses in the student' s brain. Instead of just delivering content, a great teacher physically alters 

neural pathways to build robust, long-term memory schemas (13). 

In pedagogy, a great teacher is not just a master of content, but a master of design who bridges the gap 

between the material and the student's mind. They transform abstract concepts into accessible milestones, 

foster deep cognitive engagement (21), and systematically cultivate autonomous critical thinkers (110). 

Furthermore, student’ s views the greatness of a teacher not as a single trait, but as a broad spectrum that spans 

from fundamental classroom management to life-altering mentorship. From the teacher’ s perspective, teachers 

with a strong belief in their own ability to 'get the job done' have the biggest impact on a student's learning 

(56).  

The definition of a great teacher shifts relatively across different institutional educational settings (60,76). 

What makes a teacher exceptional in a preschool differs from what defines greatness in high school and even 

in a research university or vocational school (77). Institutional goals, student ages, and success metrics shape 

this spectrum of greatness. 

According to government frameworks (such as Indonesia's national standards under the Law on Teachers and 

Lecturers like Law No. 14/2005 on Teachers and Lecturers), the spectrum of a great teacher ranges from 

baseline legal competencies to transformational leadership (4,9). The state measures this through four core 

pillars: pedagogical, personal, social, and professional competencies.  
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In a spiritual or religious view, a teacher in front of God is a humble servant and a fellow student. They hold a 

position of sacred responsibility to guide and steward others with truth, patience, and love, while remaining 

fully accountable to God for the influence they wield. 

Unfortunately, even the most exceptional and talented teacher faces hard boundaries imposed by systemic 

flaws, human constraints, and environmental factors that individual brilliance alone cannot overcome. Human 

and physical limits such as finite energy, need sleep, and cannot override a student's personal choices or 

systemic barriers (139) and no educator possesses infinite patience, absolute omnipotence over a classroom's 

external environment, or the capacity to work endlessly without burnout (82,154).  

Even the most talented teachers face severe bottlenecks that limit their classroom impact. Great teachers are 

also heavily restricted by structural policy gaps, resource scarcity, and unsupportive organizational condition 

and even procranistation (70) that cause burnout and stall pedagogical innovation (21,50). 

Teachers are normal, regular human beings who feel stress, get tired, and make mistakes. They carry personal 

struggles, family worries, and heavy workloads behind the scenes, yet they are often expected to act like 

emotionless machines. Compassion and grace must go both ways. Teacher is hero without a medal.  

CONCLUSION 

Neurobiopsychologically, teacher prerequisite for optimal student cognitive engagement and learning. Because 

the human brain prioritizes emotional safety and survival over higher-order thinking, effective teacher support 

fundamentally shapes the neural landscape required for a student's academic growth. Teacher support 

physically re-architects the student's brain, regulating stress systems and sync-linking neural pathways to 

optimize executive functioning and emotional resilience. 
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