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Brain Rules 

Here are 12 principles about brain function to bridge the gap between brain science and practical 

applications in education and business. 

Exercise and Brain Power 

• Exercise significantly boosts cognitive abilities and mental alertness. 

• Active individuals outperform sedentary ones in memory, reasoning, and problem-

solving tasks. 

Evolutionary Perspective on Movement 

• Human brains evolved while engaging in physical activity, covering up to 12 miles daily. 

• Motion was essential for survival, shaping cognitive skills. 

Aging and Physical Activity 

• Sedentary lifestyles correlate with cognitive decline; active individuals age more 

successfully. 

• Regular exercise can enhance mental performance and reduce risks of dementia and 

Alzheimer’s disease. 

Impact of Exercise on Children 

• Fit children show improved attention, concentration, and self-esteem. 

• Exercise positively influences academic performance and behavior in the classroom. 

Competitive Eating and Its Effects 

• Takeru Kobayashi, a champion eater, has impressive records in various food 

competitions. 

• The body processes food into glucose for energy, generating toxic waste in the form of 

free radicals. 

• Oxygen helps neutralize these free radicals, preventing cellular damage. 

Importance of Exercise for Brain Health 

• Exercise increases blood flow, enhancing oxygen and nutrient delivery to the brain. 

• Regular physical activity boosts cognitive functions and reduces dementia risk by 50%. 

• Exercise stimulates the production of Brain Derived Neurotrophic Factor (BDNF), 

promoting neuron health. 

Historical Context of Human Evolution 
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• Human brains evolved to adapt to changing environments, leading to symbolic reasoning. 

• Bipedalism allowed energy surplus for brain development, distinguishing humans from 

other species. 

• The prefrontal cortex governs executive functions, crucial for problem-solving and social 

interactions. 

Brain Development and Individual Differences 

• Brain wiring is unique; experiences shape neural connections. 

• Infants' brains undergo rapid growth and pruning, with significant changes during 

puberty. 

• Variability in brain development patterns leads to diverse cognitive abilities among 

individuals. 

Developmental Variability in Children 

• Children in the same grade exhibit significant physical and cognitive differences. 

• Girls often appear more developed than boys at the same age. 

• Brain development is uneven, paralleling physical growth. 

Experience-Dependent Brain Wiring 

• The brain has preset circuits for basic functions and areas that develop based on 

experience. 

• Unique neurons respond to specific stimuli, like images of celebrities. 

• Individual experiences shape brain wiring, leading to unique cognitive patterns. 

Implications for Education and Work 

• Current educational systems fail to accommodate individual brain differences. 

• Smaller class sizes enhance teacher-student interaction and understanding. 

• Customized instruction, like adaptive software, can address learning gaps effectively. 

Attention and Learning Dynamics 

• Attention is crucial for learning; people check out after about 10 minutes. 

• Emotionally charged events enhance memory retention. 

• Multitasking is a myth; the brain processes tasks sequentially, leading to inefficiencies. 

Hermann Ebbinghaus and Memory Research 

• Ebbinghaus, born in 1850, discovered that people forget 90% of learned material within 

30 days. 

• He created lists of nonsense words to study memory retention and the effects of 

repetition. 
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• His work laid the foundation for understanding different types of memory, including 

declarative and non-declarative. 

The Case of H.M. and Memory Loss 

• H.M. suffered severe memory loss after surgery to treat epilepsy, unable to form new 

long-term memories. 

• His case helped researchers identify the role of the hippocampus in memory formation. 

• Brenda Milner's studies on H.M. advanced understanding of memory systems. 

Encoding, Storing, and Retrieving Memories 

• Memory processing involves four stages: encoding, storing, retrieving, and forgetting. 

• Encoding is complex, with information fragmented and stored in different brain areas. 

• The quality of encoding significantly affects memory retention, with deeper processing 

leading to stronger memories. 

Long-Term Memory Formation and Consolidation 

• Long-term memories are formed through a two-way communication between the 

hippocampus and the cortex. 

• The hippocampus retains memories for years before transferring them to the cortex for 

permanent storage. 

• Memory consolidation can take years, with the hippocampus initially involved in the 

process. 

The Case of H.M. and Memory Loss 

• H.M. suffered from anterograde and retrograde amnesia after hippocampal removal. 

• He retained memories from early childhood but lost memories from the decade before 

surgery. 

• This indicates that the hippocampus is crucial for memory formation for many years. 

The Importance of Forgetting 

• Forgetting helps prioritize important information and prevents cognitive overload. 

• Dan Schacter identifies various types of forgetting that aid in filtering memories. 

• Effective forgetting is essential for efficient functioning and learning. 

Enhancing Learning Through Repetition 

• Regular repetition of information strengthens memory retention over time. 

• Spaced repetition and review sessions can improve long-term learning outcomes. 

• Educational models should incorporate these principles to enhance student learning. 

The Role of Sleep in Learning 
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• Sleep is crucial for memory consolidation and cognitive function. 

• Lack of sleep significantly impairs attention, memory, and overall cognitive performance. 

• Napping can enhance performance and learning, highlighting the need for adequate rest. 

Stress and Its Impact on Learning 

• Stress can hinder learning and cognitive function, particularly when perceived as 

uncontrollable. 

• Chronic stress leads to physiological changes that negatively affect health and memory. 

• Understanding stress responses is vital for improving learning environments and 

outcomes. 

Impact of Stress on Immune System 

• Chronic stress significantly reduces immune responsiveness. 

• Actors recalling sad memories showed decreased immune cell availability. 

• Positive emotional states enhance immune function and resilience. 

Stress Effects on Learning and Memory 

• Chronic stress impairs cognitive functions like memory and problem-solving. 

• High-stress adults performed 50% worse on cognitive tests. 

• Stress hormones damage hippocampal cells, crucial for learning. 

Genetic Resilience to Stress 

• Some individuals possess genetic traits that buffer against stress. 

• Research may allow identification of stress-tolerant individuals through blood tests. 

Allostasis and Stress Management 

• Allostasis refers to the body's ability to maintain stability through change. 

• Chronic stress leads to allostatic load, negatively affecting health and performance. 

Influence of Home Environment on Performance 

• Emotional stability at home is a strong predictor of academic success. 

• Children from high-conflict homes show lower grades and higher dropout rates. 

Workplace Stress and Productivity 

• Stress-related issues cost businesses $200-$300 billion annually. 

• Employees under stress show decreased creativity and increased absenteeism. 

Marital Stability and Child Development 
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• Interventions to improve marital relationships can enhance child emotional health. 

• Gottman's research shows that stable homes lead to better child outcomes. 

The Unique Path of Smell Signals 

• Smell bypasses the thalamus, directly stimulating the amygdala, which governs emotions 

and memory. 

• The piriform cortex and orbitofrontal cortex are also involved, linking smell to decision-

making. 

• Olfactory receptor cells are unprotected, highlighting the urgency of smell signals. 

Enhancing Learning Through Multisensory Approaches 

• Multisensory lessons can improve retention by engaging multiple senses simultaneously. 

• Combining touch and smell with traditional teaching methods may enhance learning 

outcomes. 

• A study showed that exposure to a specific scent during learning improved recall by 11%. 

The Power of Sensory Branding 

• Smell can significantly influence consumer behavior and sales, as demonstrated by 

various experiments. 

• Specific scents, like chocolate or vanilla, can boost sales by up to 60%. 

• Effective sensory branding requires congruence between scent and target market 

preferences. 

Gender Communication Styles in Childhood 

• Boys often engage in competitive play, using physical activity to bond and establish 

status. 

• Girls emphasize verbal communication, forming relationships through sharing secrets and 

consensus-building. 

• Misinterpretations suggest boys are competitive and girls are cooperative, but both 

genders exhibit cooperation in different forms. 

Language and Status Negotiation in Adulthood 

• Boys use direct commands to assert leadership, while girls face social penalties for 

similar behavior, labeled as "bossy." 

• These communication styles lead to conflicts in adult relationships, particularly in 

marriage and workplace dynamics. 

Nature vs. Nurture in Language Development 

• Gender differences in communication arise from a mix of biological and social 

influences. 
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• Factors like regional background, personality, and social class shape language use and 

negotiation styles. 

Practical Applications of Gender Research 

• Educators can adjust classroom dynamics to support both genders, potentially improving 

performance. 

• In workplaces, mixed-gender teams can leverage diverse communication styles for better 

outcomes. 

Norepinephrine and Exercise 

• Norepinephrine is released during exercise, influencing cognitive functions. 

• Exercise has positive effects on mental health and cognitive skills. 

Memory and Recognition 

• Recognition memory is crucial for explaining familiarity. 

• Retrieval processes involve encoding and familiar settings. 

Stress and Its Effects 

• Stress impacts physical health, cognitive performance, and memory formation. 

• Chronic stress can lead to anxiety disorders and decreased job performance. 

Sensory Integration and Learning 

• Sensory integration involves multiple modalities for effective learning. 

• The Proust effect highlights the connection between smell and memory. 

Gender Differences in Cognition 

• Gender influences memory, communication styles, and problem-solving abilities. 

• The "tend and befriend" tendency is more prevalent in females. 

Sleep and Cognitive Function 

• Sleep is essential for memory consolidation and cognitive performance. 

• Sleep deprivation negatively affects learning and quantitative reasoning. 

Visual Processing and Memory 

• Vision plays a significant role in memory retrieval and learning. 

• The pictorial superiority effect enhances memory retention through images. 

 


