
 

 

Brain Research from Pat Wolfe 

1. Experience shapes the brain. 

The brain is the only organ in the body that sculpts itself from outside experience. In a sense our 

experience becomes biology. We used to think that the brain you were born with was the brain you 

were stuck with, but we now know that learning experiences change and reorganize the brain's 

structure and physiology. Several studies have shown actual structural changes in various parts of 

the brain depending on the way in which these structures were used. The changes can be observed 

in behavior as well as structure. It should be fairly obvious that this finding has strong implications 

for education. We now know that learning is a matter of making connections between brain cells and 

that the experiences our students have shape their brains. Obviously we do learn from reading and 

hearing, but the strongest connections are often made through concrete experience. Which do you 

think would make the most lasting changes in the brain, reading about an experiment someone 

conducted, or performing the experiment yourself? 

2. Memory is not stored in a single location in the brain. 

When an experience enters the brain, it is "deconstructed" and distributed all over the cortex. The 

affect (or the emotional content) is stored in the amygdala, visual images in the occipital lobes, 

source memory in the frontal lobes and where you were during the experience is stored in the 

parietal lobes. When you recall information, you have to reconstruct it. Since memories are 

reconstructed, the more ways students have the information represented in the brain (through 

seeing, hearing, being involved with, etc.) The more pathways they have for reconstructing, the 

richer the memory. Multimodal instruction makes a lot of sense. 

3. Memory is not static. 

It would be nice if memory were a matter of experiencing something once and then retrieving it at 

a later date in exactly the same form as it was originally stored. But memory doesn't work that way; 

it is dynamic. It decays naturally over time as new experiences infiltrate older ones. Fortunately, 

this natural decay can be minimized by using elaborative rehearsal strategies. Visualizing, writing, 

symbolizing, singing, semantic mapping, simulating and devising mnemonics are strategies that can be 

used to reinforce and increase the likelihood of recall. They often have the added benefit of 

enhancing students' understanding of concepts as well as retention. 

4. Memory is not unitary. 

There are two distinct types of memory each of which involves different brain structures. 

Declarative Memory is our everyday memory, the conscious ability to recall what you ate for 

breakfast yesterday, the names of your favorite musicians and the formula for finding the area of 

a rectangle. It is information that you can declare. Procedural Memory refers to skills and habits 

that you engage in without conscious recall such as driving a car, decoding words, touch typing and 

playing the piano. Procedural learning requires many repetitions over a period of time; in fact there 

is no other way to learn them. Repetition, however, generally is not an efficient way to learn or 

retain declarative information. Understanding the differences between these two types of memory 

is essential in designing classroom instruction and practice. Rote rehearsal is essential for 

procedural memory while elaborative rehearsal strategies are much more effective for declarative. 

In discussing declarative memory, Harvard psychologist Daniel Schacter writes, "For better or for 

worse, our recollections are largely at the mercy of our elaborations; only those aspects of 

experience that are targets of elaborative encoding processes have a high likelihood of being 

remembered subsequently." 

5. Emotion is a primary catalyst in the learning process. 

Some of the most important findings from neuroscience have been in the area of the role of 



 

 

emotion in learning and memory. Two small but powerful structures deep within in each hemisphere 

called the amygdala regulate our emotional responses. These emotional responses have the ability to 

either impede or enhance learning. On the one hand, for survival purposes, our brains are hard-

wired to pay attention to and remember those experiences with an emotional component, whether it 

is the Challenger explosion or a particularly vivid simulation in which you took part in the 8th grade. 

However, emotional responses can have the opposite effect if situations contain elements that a 

person perceives to be threatening. In these situations, the amygdala starts a chain of physiological 

responses (commonly called the fight or flight response) to ready the body for action. Under these 

conditions, emotion is dominant over cognition and the rational/thinking part of the brain is less 

efficient. The environment must be physically and psychologically safe for learning to occur. 

I think it is important to note that there is much in the research that confirms what experienced 

educators have long known and used in their classrooms. What the research adds for these 

practices is an understanding of why certain procedures or strategies work so that we no longer 

have to operate intuitively but can articulate and explain the rationale for what we do. It is obvious 

that brain research is not the elusive "silver bullet" that will answer all our education problems. 

However, I do think that the new research offers educators an unparalleled opportunity for 

building a scientific foundation for educational practice which will allow us to make more informed 

decisions. To make certain that the brain research becomes a foundation rather than a fad, 

educators need to take a proactive stance. Here are some suggestions as to about what I think we 

need to do: 

1. Become literate in the general structure and function of the brain. We don't need to become 

scientists, but we do need to learn the terminology they use. If you don't know what the cortex of 

the brain is you won't be terribly impressed to learn that it changes as the result of experience! If 

you are not familiar with the basic structure and function of the brain, you cannot read the 

literature analytically. 

2. Learn how to determine whether a study is valid or not. Not all studies are equal. It is critical to 

be cautious when using the phrase, "Brain research proves......" To determine whether or not the 

study is valid, the following questions need to be answered. How many subjects were there in the 

study? What were the ages and characteristics of the subjects? Was there a control group of 

subjects who were matched with the subjects in the experimental group? What was the 

methodology used for this study? Has the study been replicated by other scientists using the same 

methodology? Are there similar studies that have contradictory findings? No one will consider 

educators true professionals unless we act like professionals in analyzing and applying the research. 

3. Be cautious when making applications of research findings to the classroom. Eric Chudler from 

the University of Washington points out that there is a wide divide between bench science and the 

classroom. Many are working towards closing the gap but it takes time and money. Think about how a 

new drug gets on the market. There are animal studies to show how it works (benefits, possible side 

effect, etc.) Then, if the benefit to risk ratio is good, it may advance to clinical trials. These trials 

can take many years to insure that the drug works. Finally, the drug may go on the market. Much is 

being sold to teachers about the benefits of water, color, odors, etc. in the classroom that has 

never been put to the test in actual classrooms. Chudler suggests we question the findings of the 

research by asking: Will it work in actual classrooms? What specific benefit will be realized, higher 

math scores, reading scores, quieter classrooms? What are the side effects or problems? For 

example, if water increases brain functioning, for whom and how much water produces these 

effects? 

4. Marry the findings from neuroscience with other fields. As important as the brain research is, 



 

 

we want to be certain that we don't ignore the research from other fields such as behavioral and 

cognitive psychology and educational research. For example, a recent large study completed in the 

Chicago schools found that elementary students scored higher on math and reading skills when 

teachers used more interactive instruction than when they employed the more traditional didactic 

methods. This certainly seems to fit with what we know about how the brain learns best, but the 

study was conducted by educational researchers, not neuroscientists. 

Too often at conferences scientists speak and educators take notes. I would like to see more of a 

dialogue taking place between these groups. We educators must let the scientists know what kinds 

of information we need to best educate all children....including theirs! Ken Kosik, physician and 

professor of neuroscience at Harvard, suggests that we look at the option of establishing research 

schools where teachers and neuroscientists work together. Stephen Hyman, director of the 

National Institute of Mental Health says we need a stepped-up collaboration between 

neuroscientists, cognitive scientists, physicists, computer scientists, physicians and teachers. 

6. Begin to incorporate in our classrooms and schools what we have learned about the brain. The 

goal of brain-compatible instruction is more than high test scores. Our students need to develop an 

in-depth understanding of concepts to the point where they are able to use what they've learned in 

school in the world outside of school. Granted, there is much more to be learned from neuroscience 

that will assist us in making our classrooms more compatible with how the brain functions, but it 

would be foolish to wait until all the research is completed to begin to incorporate the knowledge 

we now have. As mentioned earlier, many teachers are intuitively already using many brain-

compatible strategies in their classrooms such as making the environment conducive to learning, 

providing opportunities for interaction, engaging students in projects and problem solving, giving 

students hands-on concrete experiences, using music, rhyme and mnemonics, teaching students to 

construct graphics and opportunities to simulate events and concepts. However, these strategies 

need to be brought from the intuitive to the conscious level so that educators can articulate their 

knowledge. 


