
How People Learn 

The field of neuroscience is just beginning to understand some of the psychological and 
physiological foundations of how we learn.  

PART A:  MINDSETS 

One of the most important recent discoveries about learning is the importance of your MINDSET 
about learning.   

 

According to Dr. Dweck, your mindset is not set in stone.  You weren’t born with either a fixed or 
growth mindset.  You can choose which mindset you will have!  Although, changing your 
internal dialogue and habit of thinking with a fixed mindset is not easy, it can be done.  As you 
approach learning in IB Biology this year, please think with a growth mindset. 

A great TED talk video about Mindsets is available here.  

 

https://www.youtube.com/watch?v=9O7y7XEC66M


PART B:  RESEARCH INTO MEMORY AND LEARNING 

Research into the brain, memory and learning is a rapidly expanding area of scientific study 
which perfectly illustrates the cooperation and collaboration between groups of scientists.  
Psychologists, molecular biologists, biochemists, physicians, pharmacists, mathematicians and 
computer scientists all work together to understand the functioning of the brain.   
 
The newly formed Science of Learning Institute at Johns Hopkins University illustrates the 
collaborative nature of brain research.  The institute has the people with the following areas of 
expertise on the team: 

 Neuroscience 

 Electrical engineering 

 Computer engineering 

 Psychology 

 Pediatric medicine 

 Cognitive science 

 Surgery 

 Education 

 Philosophy 

 Mechanical engineering 

 Biomedical engineering 

 Genetics 

 Radiology 

 
There are research institutions and universities around the world investigating learning and the 
brain.  Although there is sometimes competition among scientists to be the first to make a 
discovery, there is also cooperation and assistance between scientists.   

PART C:  BIOLOGY OF LEARNING 

The following is a basic breakdown of what we think we might know. 

1. Learning is the process by which new knowledge or skills sticks to our brains.  Its 
functional “sticky” unit is the neuron. Neurons are cells specially adapted to 
communicate with each other.  Neurons have a cell body and fibers which extend from 
them called dendrites and axons.  These fibers are the key to learning because they are 
the connectors between cells.   

 

http://scienceoflearning.jhu.edu/
http://www.lumosity.com/blog/wp-content/uploads/2008/07/istock_000005265503xsmall.jpg


2. Everything we experience is reflected in the brain by neurons which communicate to form 
what are called neural pathways.  These networks can be pictured as overlapping 3-D 
road maps which span brain regions responsible for processing everything from the 
bitter-sweet taste of dark chocolate to why your neighbor is such a grump.  As we learn, 
these neural “road maps” interact and shift while also fading or strengthening in relation 
to our experiences. 

      

3. Whether it be recognizing a friend or changing a flat tire, learning entails the formation 
and strengthening of connections or synapses between neurons. Brief experiences 
typically leave connections tracing as short-lived neural network. This might be 
envisioned as crisscrossing deer paths which, if left unused, fade quickly. 

      

4. After repeated exposure to a learning experience, like the second time we change that 
flat tire, the associated neuronal connections are reinforced, resembling more a network 
of single lane country roads than deer paths.  And when it comes to daily practice and 
expertise in a skill, one can imagine that the guy at the local tire shop would have the 
neuronal equivalent of intersecting super-highways.  This strengthening of neural network 
connections is thought to be the physiological basis of learning. 



      

 
5. To summarize:  The neural pathway becomes “entrenched” through repetition of the 

stimulus.  The more times the neural pathway is used the more dendrite connections.  
The more dendrite connections, the faster the message can be sent.  Think of singing the 
song “twinkle twinkle little star.”  The very first time you sing the song, you don’t know the 
words because no neural pathway exists.   The next time you sing it, it is easier to 
remember the words because you have started to create a neural pathway.  Eventually, 
all you need to hear is “twinkle twinkle…” and the rest just comes into your brain.  This 
happens because you have forged a strong neural pathway through the repetition of 
singing the song. 

 
6. The path  country road  city street  freeway analogy is really good – but what is 

happening at cellular or molecular level when learning occurs?  The answer is that we 
still have a lot to learn about learning!   

 

 

 

 

 

 

 

 

 

 

 



PART D:  IMPORTANCE OF REPETITION 

Remember, each time you are exposed to a learning 
stimulus the neural connection becomes stronger and 
stronger.  Therefore, REPETITION IS THE KEY TO 
LEARNING.  We’ve actually known this for a long time!   

 
 
 
 
 
 
 
 
 
 
 
 
 



Without repetition, what the brain is able to recall after initially learning something diminishes 
with time.  The “forgetting curve” shows the percentage of recall over time, and more 
importantly, the percentage of information forgotten.   
 

 
 

Without review, the further out the test is from learning the material, the lower you can 
expect to score.  Duh.  

 
7. To be efficient, you as a learner need to expose the brain to the information you wish to 

learn at key times.  These are 24 hours, 48 hours, one week and once a month for as 
long as you wish to remember the details of the subject.  Through repetition, knowledge 
can be kept at an optimal level.  This isn’t made up, real science supports this. 

 



PART E:  MULTITASKING WHILE LEARNING 

Do you have your phone near you?  Put it away. 
Do you have multiple internet browser tabs open?  Close all but this one. 
Are you texting?  Stop. 
Are you sending an instant message?  Type brb or g2g. 
 
The fact of the matter is, we cannot learn well while the brain is multitasking.  According to 
BrainFacts.org… 

 
 

To put it simply, when we are multitasking, the brain is not able to “consolidate” information.  
Watch this YouTube video to learn more.  Note:  the biologist in me must point out that humans 
and dinosaurs did not live on the planet at the same time. 
 

 
 
 
 
 
 
 
 
 

 

https://www.youtube.com/watch?v=cKaWJ72x1rI

