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Brains are complicated

If you understand a little
about how the brain
works, you can learn more

easily.




65% of today’s grade-school
children will end up at jobs that
haven’t been invented yet.

How will we teach them?
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Learning Theories

Learning to Learn

During the 20" century, multiple
theories have been put forward
to describe human differences [ Gr 5
how to design educational o =

s around these W




Carl Jung

Learning-style theory has it roots in
the psychoanalytic community,
describing how people think and feel
as they solve problems.




Howard Gardner

The Multiple Intelligences theory is
an effort to understand how
intelligence styles shape learning.




Bloom’s

axonomy
001

CREATING

ANALYZING

Putting information togetherin
an innovative way

Making judgements based on a
set of guidelines

Breaking the concept into parts
and understand how each part is
related to one another

Use the knowledge gained in
new ways

Making sense of the material
you have learned

Recalling relevant knowledge
from long term memory




Recently there have been considerable advances in
understanding the brain and learning. These new findings
have significant implications for how instructors teach and

students learn.
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How do we teach students?

They are masters of content —
they can Google anything.

(almost anything)



We teach them how
to learn.

nhtent.



Brain Based Learning

Current research in the field of BBL is being gleaned from the
combined work of neurologists, biologists, psychologists,
educators, and physicians.

Professionals strive to
extrapolate the most
current research data on
the brain and apply this
information to teaching and




Learning to Learn
eLearning is not easy, it takes hard work, concentration and
significant cognitive effort.

*The following book recommendations about learning are
based on scientific research and evidence.
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Working Memory

(short term memory)

* Working memory is the
part of memory that has to
do with what you are
immediately and
onsciously processing.

ought that the brain
ots” for working




Long Term Memory

Long term memory is
information stored in the

brain.
» Repetition

Association
Time

Memory and the Hippocampus

John Medina



https://youtu.be/A1OxCUoR5m4
https://youtu.be/A1OxCUoR5m4
https://youtu.be/A1OxCUoR5m4
https://youtu.be/A1OxCUoR5m4
https://www.youtube.com/watch?v=LBsW5qz5sDU

HM- Memory Loss -- Amnesia
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http://www.youtube.com/watch?v=A1OxCUoR5m4

Types of Memory and the Hippocampus

Human Memory

The hippocampus area of | | |

\ . Sensory Short-term Long-term
the brain acts as a kind of ~ [Bm=o Memary Maraory
transit point for long-term  “'* (Norking o oW e
memories [Lbpocampus Jﬁ
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ation from Memory Memory
(facts, events) (zkils, tasks)
to long-term | | |
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Memory Memory

(events, experiences) (facts, concepts)


http://www.human-memory.net/types.html
http://www.human-memory.net/types.html
http://www.human-memory.net/processes_consolidation.html
http://www.human-memory.net/processes_consolidation.html
http://www.human-memory.net/types_short.html
http://www.human-memory.net/types_short.html

Kim Peek -- Declarative Memory

It is the ultimate

intellectual flattery

to be born with a

mind so amazing

that brain scientists

voluntarily devote
ir careers to



http://www.youtube.com/watch?v=bp5fbhzXX1g

Rain Man

Declarative
memory

without
reasoning.



http://www.youtube.com/watch?v=G8e3hY82okM

Focused Mode

* The focused mode of thinking is essential for studying.
* This mode is the work of learning, it is the
attentive-cognitive effortful encoding deliberately

requiring conscious energy burning attention necessary
to introduce new information to the brain.

It is a great nuisance that
knowledge can be acquired only by
hard work.

Somerset Maugham




Diffuse Mode

ot €
The diffuse mode of thinking occurs in the oﬂ.

subconscious.
*Diffuse mode originates from preliminary thinking that has
been done in the focused mode.
*Diffuse mode thinking is more random than focused mode,
often finding connections and associations between new
information and existing stored information.
llows organization that forms initial dendrite
nections.

-oh-it. Barbara Oakley -- Introduction to Focused and
Diffuse Modes (edited)



https://youtu.be/-0N7NR_mBGk
https://youtu.be/-0N7NR_mBGk
https://youtu.be/-0N7NR_mBGk
https://youtu.be/-0N7NR_mBGk

Introduction to the Focused and Diffuse
Modes



http://www.youtube.com/watch?v=-0N7NR_mBGk

8 Rules of Learning

Working smart leads to effective and efficient
learning.

Unless you try to do something beyond what you have
already mastered, you will never grow.

Ralph Waldo Emerson




1. Exercise

e Working out may keep the brain sharp, exercising four hours after
learning a task has been shown to improve memory.

e Researchers led by Laura Chaddock-Heyman, reports that children
who are more fit have more white matter in their brains than
those who aren’t as fit.

Physical activity can slow brain aging by as much as 10 years,
orts a new study published in the journal Neurology.

#1 Exercise Boosts Brain Power -- John Medina



http://www.ncbi.nlm.nih.gov/pubmed/15548201
http://www.ncbi.nlm.nih.gov/pubmed/15548201
https://youtu.be/raT0G2Pl-nY
https://youtu.be/raT0G2Pl-nY

Exercise



http://www.youtube.com/watch?v=raT0G2Pl-nY

2. Take Breaks, Avoid Fatigue

Stop when “your brain gets full”

“Sleep onit” .... Use diffuse learning to your advantage.

in Rule #7: Sleep well, think well. -- John

ce of Sleep -- Barbara Oakley



https://youtu.be/q2oKc0-gBao
https://youtu.be/q2oKc0-gBao
https://youtu.be/nd8wKfLQW0Q
https://youtu.be/nd8wKfLQW0Q
https://youtu.be/nd8wKfLQW0Q
https://youtu.be/nd8wKfLQW0Q



http://www.youtube.com/watch?v=nd8wKfLQW0Q

3. Pre-learning

*Get a look at the big picture, from the top down.

Students should preview/overview new material, looking for
and incorporating “neural hooks” to assist in recall and
retention.

—Make mental or written outlines.

ttach new learning (short-term memory) to something
ady learned (long-term memory).




4. Metacognition

Metacognitive knowledge is “knowledge about thinking and
awareness of and knowledge about one’s own thinking processes.’

4

New developments in the science of learning also emphasize the

importance of helping people take control of their own learning.

Since understanding is viewed as important, people must learn to

recognize when they understand and when they need more
ormation

= Dr. Derek Cabrera -- How Thinking Works -- Introduction

erek Cabrera -- How Thinking Works -- YouTube (16 minutes)



https://www.youtube.com/watch?v=dUqRTWCdXt4&list=PLIcUPJtlvJsAYdnDnaGKilK_NMrwgluor&index=1
https://www.youtube.com/watch?v=dUqRTWCdXt4&list=PLIcUPJtlvJsAYdnDnaGKilK_NMrwgluor&index=1
https://youtu.be/t1DxMk9fqmQ
https://youtu.be/t1DxMk9fqmQ

Think About It

Think about how
to use

information
when learning.



http://www.youtube.com/watch?v=t1DxMk9fqmQ

5. Set Goals

Students will:
Set long-term and short-term goals

Explicitly set the criteria for success.

Become empowered in their own learning

Students will set goals, write them down, and
review them frequently.




6. Take on difficult tasks first

Do the most difficult work when
you are at your best.

Avoid studying when fatigued

ard yourself for completing
difficult tasks.



Focused Mode--Pomodoro Method

e Remove all distractions.

e When using focused mode, concentrate (cognitive
work) with a goal of understanding and making

connections to something you already know.

Introduction to the Pomodoro
Method -- Barbara Oakley



https://youtu.be/H-l6_Js89V0
https://youtu.be/H-l6_Js89V0
https://youtu.be/H-l6_Js89V0
https://youtu.be/H-l6_Js89V0

Study with the purpose of developing recall
Develop questions about the material

Cognitive effort should be directed at organizing
material with purpose of recall -- make connections
between new material and what you already know

Ask “what, how, and why”
guestions about
he material acquired.

ple analogies.



Sustained
concentration



http://www.youtube.com/watch?v=H-l6_Js89V0

7. Chunking

Chunks are pieces of information bound together by meaning.
Each month of the year can be represented by three letters, such as Jan, Feb, ....
Using chunking, a person would be able to recall the months of the year using three
letter representations of each month associated with the month name.

Add to learning by making associations between chunks of learned
material.

Ing -- The Essentials -- Barbara Oakley -- Learning to Learn



https://youtu.be/u9lfABEteL8
https://youtu.be/u9lfABEteL8
https://youtu.be/u9lfABEteL8
https://youtu.be/u9lfABEteL8

Chunking...Bottom-up, Top-down

e There is a bottom-up chunking process where practice and
repetition can build and strengthen each chunk and its
connections to other information.

e There is a top-down big picture process seeing where each

chunk fits in and when to use it.

Application occurs when the bottom-up and top-down

rocesses meet -- where do the chunks fit in the big picture.

ing the big picture, and its associated parts allows for
tion and analysis.




Connect related
pieces of
information --
recall



http://www.youtube.com/watch?v=u9lfABEteL8

8. Spaced Repetition

Practice/rehearse 90-120 minutes after learning new
information.
Practice/rehearse every other day to enhance recall and long
term memory.

Studying for 20 minutes a day is better than studying for 60
minutes on a single day.

Brain Rule #7 -- Repeat to Remember -- John Medina



https://youtu.be/owa6ahPwmlg
https://youtu.be/owa6ahPwmlg
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http://www.youtube.com/watch?v=owa6ahPwmlg

Exploration

*\When you make them successful at learning, they will have a

tendency to seek more success. The better they get at
learning, the more time the spend, enjoying learning. Their

successes reinforce their commitment.

John Medina, Brain Rule #12: Exploration



https://youtu.be/h_SnJTdkSbc
https://youtu.be/h_SnJTdkSbc

Exploration



http://www.youtube.com/watch?v=h_SnJTdkSbc

Teachers and Students
Work Smart, Not Hard
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*It is hoped that by instituting researched and proven learning
processes that students will recognize an easier way to learn
and incorporate learning into_all their classes, present and
future.

eTell your students, “Get good at it, then see if you want to
quit.”

e After all, isn’t education
supposed to be about
ting good at

nging things.




Thank-you



https://docs.google.com/a/nv.ccsd.net/forms/d/e/1FAIpQLScLGm35F86EKsMA0Nd6lqa-BYBXd287bGBFGJ4piNslXfJQ4A/viewform
https://docs.google.com/a/nv.ccsd.net/forms/d/e/1FAIpQLScLGm35F86EKsMA0Nd6lqa-BYBXd287bGBFGJ4piNslXfJQ4A/viewform

