12 Rules Teacher Notes

Brain Rule #1 Notes
“Exercise boosts brain power”

· Exercisers outperform couch potatoes in long-term memory, reasoning, attention and problem-solving tasks. 

· Short-term memory skills and certain types of reaction times appear to be unrelated to physical activity.

· In one recent study, children jogged for 30 minutes two or three times a week. After 12 weeks, their cognitive performance had improved significantly compared with pre-jogging levels. 

· If all you do is walk several times a week, your brain will benefit. 

· In the lab, the gold standard appears to be aerobic exercise, 30 minutes at a clip, two or three times a week. 

· Your lifetime risk for general dementia is literally cut in half if you participate in leisure-time physical activity. 

· Aerobic exercise will lower your odds of Alzheimer’s by more than 60 %

· Physically fit children identify visual stimuli much faster than sedentary ones. They appear to concentrate better. Brain activation studies show that children and adolescents who are fit allocate more cognitive resources to a task and do so for longer periods of time.

· Kids pay better attention to their subjects when they’ve been active. Kids are less likely to be disruptive in terms of their classroom behavior when they’re active. Kids feel better about themselves, have higher self-esteem, less depression, less anxiety. 
· Physical activity is like cognitive candy. 

· Cutting off physical exercise- the very activity most likely to promote cognitive performance- to do better on a test score is like trying to gain weight by starving yourself. 
· Should a school uniform be gym clothes, worn all day?
· Treadmills in classrooms?
Brain Rule #2 Notes

“The human brain evolved, too”

· Any learning environment that deals with only the database instincts or only the improvisatory instincts ignores one half of our ability. It is doomed to fail. 
· Some schools emphasize a stable, rote-learned database. Creativity suffers.
· Others emphasize creative usage of database without installing a fund of knowledge in the first place. They ignore our need to obtain a deep understanding of a subject. 
· “Theory of Mind.”(Trying to predict another’s mental state) - We activate it all the time- trying to see our world in terms of motivations. It’s something only humans have- as close to mind reading as we are likely to get. 
Brain Rule #3 Notes

“Every brain is wired differently”

· What you do physically changes what your brain looks like. You can wire and rewire yourself with the simple choice of which musical instrument or professional sport you play. 
· Our brain’s physical wiring depends on the culture we live in- and our personal experiences, so background is important. 

· Learning results in physical changes to the brain and these changes are unique to each individual. Not even identical twins having identical experiences possess brains that wire themselves exactly the same. 

· Schools should not expect every brain to learn like every other. 

· The current school system is based on expectations that certain learning should be achieved by a certain age. Yet there is no reason to suspect that the brain pays attention to those expectations. Students of the same age show a great deal of intellectual variability. 
· All else being equal, more intimate schools create better learning environments. 
· Given that every brain is wired differently, being able to read a student’s mind (theory of mind) is a powerful tool in the hands of a teacher. 
· Medina believes that people with advanced “Theory of Mind” skills possess the single most important ingredient for becoming effective communicators of information. He advocated using theory of mind tests to reveal good teachers from bad, or to help people considering careers as teachers. 
Brain Rule #4 Notes 

“We don’t pay attention to boring things”
· It matters to learning if we pay attention

· The messages that do grab your attention are connected to memory, interest & awareness. 

· Memory- previous experience and culture matters (background exp)

· Interest/Importance/Arousal- think commercials

· Awareness

Emotionally charged events get our attention, stay longer in our memory and are recalled with greater accuracy. 

· When the brain detects an emotionally charged event, the amygdale releases dopamine, which aids memory and information processing. The Dopamine is like a Post-It note on the brain that says “Remember this!”
· Two categories of emotionally charged events

1. No two people experience identically (mom and dishes)

2. Everybody experiences identically (eat/mate/see)

Meaning before details

· We need the “gist,” general ideas of something before we can process the details. (chunking)
· Memory is enhanced by creating associations between concepts (analogies, metaphors, mnemonics)

The brain cannot multitask 

· The brain thinks sequentially. 

· It’s time consuming and inefficient to keep switching tasks.

· The best you can say is that people who appear to be good at multitasking actually have good working memories capable of paying attention to several inputs one at a time.
The brain needs a break.

· Relating too much information, with not enough time devoted to connecting the dots equals lots of force feeding, very little digestion (foie gras). This does nothing for nourishment of listeners, whose learning is often sacrificed in the name of expediency. 

IDEAS

· Lecture design: 10 minute segments

· Bait the hook

· Do one thing at a time. (Create an interruption-free zone)

Brain Rule #5 Notes
“Repeat to remember”
· People usually forget 90% of what they learn in a class within 30 days, most of the forgetting in the first few hours after class.

· One can increase the life span of a memory by repeating the information in timed intervals.

· Spaced learning is greatly superior to massed learning.

· Making information meaningful, especially, personal, increases memory. 

· More complexity= greater learning
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· Memories are more retrievable if the environmental conditions at retrieval mimic the environmental conditions at encoding (learning). 

· Think: Scuba divers. 

· Sad/sad

· An oral exam should be studied orally, not by reviewing written material.

· Future airplane mechanics should be taught about engines in the repair shop where repairs will occur. 

· Use real-world examples to make information meaningful and to remember it better. 

· A compelling introduction is helpful to remember information. 
Brain Rule # 6 Notes
“Remember to Repeat”

· Medina’s fantasy school set up:

· Lessons are divided up into 25-minute modules, cyclically repeated throughout the day. Subject A is taught for 25 minutes, constituting the first exposure. 90 minutes later, the 25 minute content of Subject A is repeated, and then a third time. ALL classes are segmented and interleaved in such a fashion. Because these repetition schedules slow down the amount of information capable of being addressed per unit of time, the school year is extended into the summer. 

· Every 3rd or 4th day would be reserved for reviewing the facts delivered in the previous 72-96 hours. Students would have a chance to inspect the notes they took during the initial exposures, comparing them with what the teacher was saying in the review. This would result in greater elaboration of the information and it would help the teachers deliver accurate information. A formalized exercise in error-checking soon would become a regular and positive part of both the teacher and student learning experiences. 

· This model might eliminate the need for homework. 

· Would need to research this model. 

Consolidation

· Not a sequential one-time event but one that occurs repeatedly every time a memory trace is reactivated- so permanent storage exists in our brains only for those memories we choose not to recall. 

Retrieval

· Minutes to hours after learning something, our retrieval system allows us to reproduce a fairly specific and detailed account of a given memory- a library model, stored like books are stored in a library. 

· But as time goes by, we switch to a style more like a Sherlock Holmes model. As time passes events and facts are weakened so our brain attempts to fill in the missing gaps, recreating the memory as best it can. 

· Repetition of learning, doled out in specifically timed intervals, is the fix for this situation. 

· A great deal of research shows that thinking or talking about an event immediately after it has occurred enhances memory for that event (one reason law enforcement professionals have witnesses recall information as soon as possible after a crime.)

· Much like concrete, memory takes an almost ridiculous amount of time to settle into its permanent form. And while it’s busy hardening, it is maddeningly subject to amendment. New information can reshape and wear away previously existing traces. Such interference is especially true when learning is supplied in consecutive, uninterrupted glops, much like what happens in schools. 

· Such interference does not occur if the information is delivered in deliberately spaced, repetitive cycles. 

· If you have only one week to study for a final, and only 10 times when you can hit the subject, it is better to space out the 10 repetitions during the week than to squeeze them all together. 
· Deliberately re-expose yourself to the information if you want to retrieve it later. And do it elaborately and in fixed, spaced intervals. Learning occurs best when new information is incorporated gradually into the memory store rather than when it is jammed in all at once. 
Long-term potentiation
· Story of how he met his wife (pg 133)
· After 90 minutes the neuron will literally reset itself to zero and act as if nothing happened if it doesn’t get the same information in time. Need to repeat information after a period of time. 
 Brain Rule #7 Notes
“Sleep well, think well”
 

· 1 in 10 people are larks (early chronotypes)- super morning people

· 2 in 10 people are owls (late chronotypes)- super night people

· The rest of people are hummingbirds, on a continuum somewhere between larks and owls. 

· We don't know how much sleep we need. It changes with age, gender, pregnancy, puberty.

· Whatever the amount of sleep is right for you, when robbed of that (in either direction) bad things really do happen to your brain.

· "Nap zone"- mid-afternoon transient sleepiness. Your brain really wants to take a nap and doesn't care what you are doing. Not a good time to do serious work, hold a meeting, etc. 

·  More traffic accidents happen during nap zone than any other time of day. 

· Mountains of data demonstrate that a healthy sleep can indeed boost learning significantly, in certain types of tasks. 

· "Sleep on it"- students given a series of math problems and prepped with a method to solve them. Weren't told there was a short cut. 12 hours later, about 20% figure it out. But the group that sleeps 8 hours in that 12 hours- 60% find the short cut. The sleep group consistently outperforms the non-sleep group about 3 to 1.

· Cumulative sleep losses during the week add up to cumulative deficits during the week and the sleep debt can be carried into the following week. 

· One night's loss of sleep results in a 30% loss in overall cognitive skill. Two nights = 60% loss. If sleep is restricted to 6 hours or less for 5 nights, cognitive performance matched that of a person suffering from 48 hours of continual sleep deprivation. 

· Sleep loss means mind loss. Sleep loss hurts attention, executive function, immediate memory, working memory, mood, quantitative skills, logical reasoning ability, general math knowledge. Eventually it affects manual dexterity fine and gross motor skills. 

· The effects of sleep deprivation are thought to cost U.S. businesses more than $100 billion a year. 

· Some offline processing occurs at night while we sleep. 

 

Ideas
· Create work and school schedules that match people’s chronotypes. Have lark teachers teach the lark students early in the morning and the owl teachers teach the owl students later in the day. 

· Start HS later in the day. 

· Promote naps

· Have people "sleep on a problem" as they try and solve it. 
Brain Rule #8 Notes
“Stressed Brains don't learn the same way”
 

· What is stress? (1) measurable physiological response + (2) perceived aversive stressor + (3) feel lack of control over stressor

· Our stress responses were designed to solve problems that lasted seconds, not years. 

· Stressed individuals are 3 times as likely to suffer from common cold. 

· Stressed people don't do math well, don't process language very efficiently, have poorer memories, short and long. They don't generalize or adapt old info to new scenarios. They can perform 50% worse on cognitive tests. 

· Severe stress to babies kills the very brain tissues most likely to help them pass their SATS.

· Prolonged stress pushes people into depression, the kind that leads to attempted suicide. The cost of depression to the work force in 1990 was estimated to be $53 billion. 

· Some people's genetic complement naturally buffers them against the effects of stress. 

· Your body's reaction to stress depends on the stress, its length and severity, and on your body. There's a point when stress becomes toxic- the allostatic load. 

· Stressed brains do not learn the same way as non-stressed brains.

· Marital stress (conflict, not divorce) affects academic performance in almost every way measurable at nearly every age. 

· Stress is behind more than 1/2 of the 550 million working days lost each year because of absenteeism. 

· 80% of our medical expenditures are now stress-related. 

· Control is key: people feel less stressed if they feel they have some control over a situation. 

 

Ideas:

· Invest in an educational system for new parents. If we create strong, low-conflict homes, the children's brains will be less stressed and better able to learn and be prepared for school. 

· Support child-care outside the home so talented people don't have to choose between career and family. 

· Managers/schools should look at ways to help employees/students feel less helpless and more in control over their lives. 

 
 Brain Rule # 9 Notes
“Stimulate more of the senses”
 

· Learning is less effective in a unisensory environment.

· A group given multisensory presentations generated more than 50% more creative solutions on a problem-solving test than students who saw unisensory presentations. Another study showed 75% improvement. 

· The positive contributions of multisensory presentations are greater than the sum of their parts. 

· Smell can evoke memory. 

 

5 Basic Rules

· Multimedia principle: students learn better from words and pictures than from words alone.

· Temporal contiguity principle: students learn better when corresponding words and pictures are presented simultaneously rather than successively. 

· Spatial contiguity principle: Students learn better when corresponding words and pictures are presented near to each other rather than far from each other on the page or screen. 

· Coherence principle: students learn better when extraneous material is excluded rather than included. 

· Modality principle: students learn better from animation and narration than from animation and on-screen text. 

 

Ideas
· Introduce information as a multisensory experience, but repeat info as one mode of presentation. First re-exposure might be visual, second auditory, and third kinesthetic. 

· Think about ways to incorporate touch and smell into the learning process. 

 

Informal experiment
· Every time he taught a particular concept, he sprayed Brut on one wall. In another class, he just taught the concept. When he tested everyone over the concept, he sprayed the wall with Brut in both classes. Each time he did this experiment, the class who had the brut smell during instruction and testing, always did better than the class who only had the smell during the test. 

Brain Rule #10 Notes
”Vision trumps all other senses”
 

· The more visual the input becomes, the more likely it is to be recognized and recalled. 

· If information is presented orally, people remember about 10%, tested 72 hours after exposure. That figure goes up to 65% if you add a picture. 

· Educators should learn why pictures grab attention (our brains like color, orientation, size, and motion)

· Teachers should use computer animations (capture importance of color, placement and motion). Simple, 2D animations are fine. Too complex or lifelike animations can distract from the transfer of information)

· Toss your old Power Point (PP) out and make new ones. Current ones are far to text heavy (a typical business PP has 40 words per slide). New ones should contain more pictures and animations, less text. 
Brain Rule #11

“Male and Female brains are different”
 

· Gender biases hurt real people in real-world situations. 

· When scientists look for behavioral trends, they don't look at individuals, they look at populations. Statistics in these studies can never apply to individuals. 

 

Right-brained vs. Left brained
· This notion of creative vs. analytical people is a folk tale. It's the equivalent of saying that the left side of a luxury liner is responsible for keeping the ship afloat and the right side is responsible for making it move through the water. That doesn't mean that the hemispheres are equal, however. The right side tends to remember the gist of an experience, the left the details. 

· Under stress, men use the right side (gist), women the opposite side. - We should use this to our advantage and have teams that include both men and women. 

· Women tend to use both sides when speaking and processing verbal information. Men primarily use one. Women have thicker cables connecting the two hemispheres. This is why educators notice that girls seem verbally more sophisticated in school and are better at verbal memory tasks, fluency and speed of articulation. 

 

Cementing Relationships

· Girls use verbal skills to cement a relationship. Boys don't. Doing things physically is the glue that holds their relationships intact. 

Negotiating Status
· In elementary school when boys start using their verbal skills, they use them to negotiate their status in a large group. High status males give orders and verbally and physically make sure they are carried out. 

· Girls use communication to determine status. To whom you tell your secrets determines "best friend" status. Girls tend not to give top-down imperial orders. The bossy style is rejected. They tend to use consensus more. Boys say "Do this." Girls say "Let's do this." Over time, these styles get cemented. Any boy who gives orders is a leader in college, any girl who gave orders was bossy. 

 

Try different gender arrangements in the classroom
· One teacher observed that in language arts, invariably a girl would answer first and other girls reacted with that participatory "me too" instinct. Males responded with typical low-status response- they withdrew. A performance gap emerged. In math and science, boys and girls were equally likely to answer a question first. But the boys used their familiar "top each other" conversational styles, attempting to establish a hierarchy based on knowledge aptitude. Bewildered, the girls began withdrawing from participating in the subjects. Again, a performance gap emerged. The teacher talked to the class and the girls decided they wanted to learn math and science separately from the boys. It took only two weeks to close the performance gap. 

 

Brain Rule #12

“We are powerful and natural explorers” 

 

· Babies are born with a deep desire to understand the world around them and an incessant curiosity that compels them to aggressively explore it.   

· Researchers have shown that some regions of the adult brain stay as malleable as a baby's brain, so we can grow new connections, strengthen existing connections, and even create new neurons, allowing us to be lifelong learners. New neurons in an adult brain show the same plasticity as those of newborns. 

· If children are allowed to remain curious, they will continue to deploy their natural tendencies to discover and explore until they are 101 years old. 

· Discovery brings joy. 

· Unfortunately, by first grade, children learn that education means an A. They begin to understand that they can acquire knowledge not because it is interesting, but because it gets them something. Fascination can become secondary to "What do I need to know to get the grade?"

· Some educators have tried to harness our natural exploratory tendencies by using "problem-based" or "discovery based" learning models. Hard-nosed empirical results that show the long-term effects are missing. 

Idea
Model our "college of education" schools to be like our successful medical schools. 

 

The best medical-school model has 3 components:

1. a teaching hospital 

2. faculty who work in the field as well as teach

3. research laboratories

 

Why are medical schools so successful?

1. Consistent exposure to the real world. By combining book learning with a teaching hospital, students get an unobstructed view of what they are getting into while they are going through it. 

2. Consistent exposure to people. Students are taught by people who actually do what they teach as their "day job."

3. Consistent exposure to practical research programs.  The classroom generates great research ideas.

 

Create a college of education that studies the brain.
 

3 components:

1. Traditional classroom 

2. A community school staffed by 3 types of faculty (traditional education faculty, certified teachers who teach little ones, brain scientists.) 

3. A research lab devoted to investigating how the human brain learns in teaching environments then actively testing hypothesized ideas in real-world classroom situations.

 

Students would get a Bachelor of Science in education. 

 

The model could be imported to other subjects. A business school teaching how to run a small business might actually run one as part of its academic life.  

