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Agenda

• What is learning?

• What conditions support or impede learning?

• What is involved in remembering?

• What are the different types of memory?



• Learning is the act of making and 
strengthening connections between thousand 
of neurons forming neural networks or maps.

• Memory is the ability to reconstruct or 
reactivate the previously-made connections.

• Neurons that fire together, wire together!

Learning Is a Biological Process



The brain is 

composed of 

about 85 billion 

brain cells 

(neurons) which 

communicate at  

junctures called 

synapses.



What neurons 

actually look like 

in your brain.



Cerebral cortex 

neurons in a 

newborn and a 

two-year-old.

This is a picture 

of learning.



The Lobes of the Brain



PET Scan



Why is this important for 
teaching/learning?

• Teachers and parents don’t transmit knowledge 
and understanding to students.

• Each student’s brain must construct knowledge 
and understanding from the experiences they 
have.

• The experiences that parents and teachers 
create for their students physically change their 
brains.
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Information not transferred to next stage = forgotten!

Learning Model



What practices help build strong neural 
networks?



What practices help build strong neural 
networks?

Connection to prior knowledge

Relevance / meaning

Emotion

Rehearsal / practice



Prior Knowledge



What do you see?

14



15

Now what do you see?



And now?

16



What is this a picture of?



Prior Knowledge

If students have some prior knowledge, find the experience 
they’ve already had and hook the new information to it (an 
existing network of neurons).

If they don’t …

Create the experience with them. (Create a new network of 
neurons.)



Relevance / Meaning



The Montillation of Traxoline

It is very important that you learn about traxoline.  

Traxoline is a new form of zionter.  It is montilled

in Ceristanna.  The Ceristannians gristeriate large 

amounts of fevon and then bracter it to quasel

traxoline.  Traxoline may well be one of our most 

lukized snezlaus in the future because of our 

zionter lescelidge.

Attributed to Judy Lanier



Meaning

Every encounter with new information requires the 

brain to find an existing network of neurons in which 

this particular information fits.

If it can’t find a network (if it doesn’t make sense), it 

will probably not be stored over the long term (i.e., 

after the test).



Emotion



Think back to second grade.  

Remember some event from that 
year when you were about 7.



Emotions Are Necessary for Learning

• Emotions add extra vividness to memories. 

(Adrenaline is not just a stress response.)  

Emotions enhance positive memories.

• Engage the emotional/motivational interest and 

you naturally engage adrenaline … get stronger 

memories.



Making Statistics Emotional

Food for Thought

This is a simulation activity which helps students translate 

relatively meaningless statistical information about Earth’s 

population and the distribution of resources into a more 

meaningful “scale model” of the world.

Using yarn taped to the floor, the classroom is divided into 

proportionately-sized areas for six major world 

regions/continents: Africa, Asia, Europe, North America, 

Latin America and Oceania.



Food For Thought (continued)

Students are assigned to “populate” each region as it would be in the real 

world.  For example, if you had 30 students, North America would have 2

people and Asia would have 17.

The teacher then distributes matchbooks to represent energy 

consumption, peanuts for protein consumption, and Hershey’s kisses for 

wealth (assuming no peanut or chocolate allergies).

Students can easily identify with the “have” and “have not” status when 

they see each person in North America with 11 matchbooks, 11 peanuts 

and 60 kisses, compared to each person in Asia with 3 matchbooks, 8 

peanuts and 3 kisses.  

Activity originally created by Zero Population Growth, 

1400 16th St. NW.  Washington, DC 29936.



Rehearsal / Practice



The hippo-what?

Hippocampus



H.M. (Henry Molaison)



Two Distinct Types of Long-Term Memory

• Declarative Memory

Our general knowledge and our life 
experiences that we can declare or recall 
consciously.

• Procedural Memory

Skills and habits that have been practiced to 
the point where they are automatic and 
unconscious.



Procedural Memory

Processes that have been practiced or repeated 

to the extent that they have become automatic.  

Knowing “how.”

Driving a car, writing, reading, typing, throwing a 

pass in football, walking, playing the piano, etc.



Declarative Memory

SemanticSemanticSemanticSemantic
Our general 
knowledge:

Language, people, 
places, faces, 

concepts, facts.

Independent of 
context.

EpisodicEpisodicEpisodicEpisodic
Our life 

experiences:

Specific events and 
emotions connected 
with these events.

Reconstructed over 
time.

Information that we can declare or tell someone else.  

Knowing “what.”



Two Types of Rehearsal

Procedural Memory

• Deliberate, continuous 
repetition of material in the 
same form in which it 
originally entered working 
memory.

• ROTE REHEARSAL

Declarative Memory

• Elaborating or integrating 
information, giving it some 
kind of “hook” to increase 
retention, creating chunks of 
reminders.

• ELABORATIVE REHEARSAL



Elaborative Rehearsal Strategies

• Reciprocal or peer teaching

• Metaphor and analogy

• Mnemonics

• Models

• Story-telling

• Problem-based learning

• Visuals and graphics

• Simulations

• Hands-on activities

• Rhythm, rhyme and rap

• Mind maps (semantic maps)

• Reflect and write (journaling)



Mind Maps







Using Analogy to Understand Large Numbers

1. Draw a line approximately 4 inches long

2. Label the left end of the line “one million dollars”

3. Label the right end of the line “one trillion dollars”

4. Make a mark on the line indicating where one 
billion dollars would fall

One million dollars One trillion dollars



Elaborative Rehearsal

• The more elaboratively information is rehearsed at 
the moment of learning, the stronger the memory.

• The more modalities used to rehearse, the more 
paths you have for retrieval.

• The more real-world examples given, the more likely 
the concept will be understood and remembered.

• The more information is linked to previous learning, 
the stronger the memory.





Which approach to preparing for a test or quiz do 

you think will be the most effective?

• Reviewing all your notes so that the information 

is fresh in your mind.

• Testing yourself (or having someone else test 

you) and then practicing (repeat testing on what 

you missed.

Effortful Retrieval



Which approach to preparing for a test or quiz do 

you think will be the most effective?

• Reviewing all your notes so that the information 

is fresh in your mind.

• Testing yourself (or having someone else test 

you) and then practicing (repeat testing on what 

you missed.

Effortful Retrieval

It’s not a test!  It’s retrieval practice!



• Learning is the act of making and 
strengthening connections between thousand 
of neurons forming neural networks or maps.

• Memory is the ability to reconstruct or 
reactivate the previously-made connections.

• Neurons that fire together, wire together!

Learning Is a Biological Process



Questions?



Let’s stay 

connected

Betsy Hill

bhill@mybrainware.com

773-250-6467

www.linkedin.com/in/betsyhill

www.MyBrainWare.com

www.facebook.com/BrainWareLearning/ 


