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In this Class…



Week Contents
1 Introduction
2 What's the memory?
3 Sensitization 1
4 Sensitization 2
5 Habituation & Familiarization
6 Classical conditioning 1
7 Classical conditioning 2
8 Mid-term exam
9 Operant conditioning
10 Generalization & Discrimination
11 Episodic memory
12 Semantic memory
13 Skill memory
14 Working memory
15 Cognitive control
16 Last-term exam
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WHAT FIELDS YOU CAN FIND IN 
LEARNING AND MEMORY STUDY?
• Biology

• Biochemistry

• Molecular biology

• Psychology

• Animal psychology

• Human psychology

• Animal physiology

• Electrophysiology

• Engineering

• Brain-machine interface



HISTORY OF 
LEARNING & 
MEMORY
Thoughts from Athens to Korea



The School of Athens
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Timaios Ethika

Plato Aristotle

AssociationInborn



William James
Associationism
(1842-1910)
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The Empiricism and Associationism of Aristotle
Aristotle (384–322 BC), a Greek philosopher and teacher, was one of the earli-
est thinkers to write about memory. Like many wealthy young men of his day, 
Aristotle was educated in Athens, the preeminent intellectual center of the west-
ern world at that time. There, he studied under Plato (c. 427–347 BC), perhaps 
the greatest of the Greek philosophers. Years later, Aristotle himself became a 
mentor to many students, including a young prince later known as Alexander the 
Great, who went on to conquer much of the world.

A keen observer of the natural world, Aristotle loved data, the facts and 
figures from which he could infer conclusions. He collected plants and ani-
mals from around the world and made careful notes about their structure and 
behavior. From such data, Aristotle attempted to formulate theories, sets of 
statements devised to explain a collection of facts. His data-oriented approach 
to understanding the world stood in marked contrast to the methods of his intel-
lectual forebears, including Plato and Plato’s teacher, Socrates, both of whom 

 1. Pay attention. Often when we “forget” 
something, it’s not that we’ve somehow 
lost the memory of it but that we didn’t 
learn the thing properly in the first 
place. If you pay full attention to what 
you are trying to learn, you’ll be more 
likely to remember it later.

 2. Create associations. Associate what 
you’re trying to learn with other informa-
tion you already know. For example, it 
will be easier to remember that Ag is 
the chemical symbol for silver if you 
know it is short for argentum, the Latin 
word for “silver.” It might also help if you 
know that Argentina got its name from 
early European explorers who mistakenly 
thought the region was rich in silver.

 3. A picture is worth a thousand words. 
Names and dates and such are more 
memorable if you can link them to an 
image. The effort you expend generating 
an image strengthens the memory. For 
example, in an art history course, you 
might have to remember that Manet 
specialized in painting figures and his con-
temporary, Monet, is famous for paintings 
of haystacks and water lilies. Picture the 
human figures lined up  acrobat-style to 
form a letter “A” for Manet and the water 
lilies arranged in a daisy chain to form the 
letter “O” for Monet.

 4. Practice makes perfect. There’s a 
reason to drill kindergarteners on their 
ABCs and make third graders repeat-
edly recite their multiplication tables. 
Memories for facts are strengthened by 
repetition. The same principle holds for 
memories for skills, such as bike  riding 
and juggling: they are improved by 
practice.

 5. Use multiple senses. Instead of just 
reading information silently, read it 
aloud. You will encode the information 
aurally as well as visually. You can also 
try writing it out; the act of writing acti-
vates sensory systems and also forces 
you to think about the words you’re 
copying.

 6. Reduce overload. Use memory aids such 
as Post-it notes, calendars, or electronic 
schedulers to remember appointments, 
due dates, and other obligations, free-
ing you to focus on remembering items 
that must be called to mind without 
written aids—say, during an exam!

 7. Time travel. Remembering information 
for facts doesn’t depend on remember-
ing the exact time and place where 
you acquired it. Nevertheless, if you 
can’t remember a fact, try to remember 
where you first heard it. If you can 
remember your high school history 

teacher lecturing on Napoleon, perhaps 
what she said about the causes of the 
Napoleonic Wars will also come to 
mind.

 8. Get some sleep. Two-thirds of 
Americans don’t get enough sleep. 
Consequently, they are less able to con-
centrate during the day, which makes it 
harder for them to encode new memo-
ries and retrieve old ones (see Tip 1). 
Sleep is also important for helping the 
brain organize and store memories.

 9. Try a rhyme. Do you have to remember 
a long string of random informa-
tion? Create a poem (or better yet, a 
song) that includes the information. 
Remember the old standard “ ‘I’ before 
‘E’ except after ‘C’ or sounded as ‘A,’ 
as in ‘neighbor’ or ‘weigh’ ”? This ditty 
uses rhythm and rhyme to make it 
easier to remember a rule of English 
spelling.

10. Relax. Sometimes trying hard to remem-
ber is less effective than turning your 
attention to something else; often, the 
missing information will pop into your 
awareness later. If you are stumped by 
a question on a test, skip that one and 
come back to it later, when perhaps the 
missing information won’t be so hard to 
retrieve.

LEARNING AND MEMORY IN EVERYDAY LIFE

Top Ten Tips for a Better Memory
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Charles Darwin
Evolution and Natural selection

Animal experiment
Evolutionary psychology



Francis Galton
Variability of Nature

Eugenics

Normal distribution



Hermann Ebbinghaus
Human memory experiments

(1850-1909)

Concept of time saving
Forgetting

Stimuli like ‘BAP, KEP and DAK’



Ivan Petrovich Pavlov
A real neurophysiology & psychologist

(1849-1936)



Ivan Petrovich Pavlov
A real neurophysiology & psychologist



NeuroBiology NeuroPsychology



Edward Thorndike
Operant conditioning

(1874-1949)

Law of effect



Edward Thorndike
Operant conditioning

(1874-1949)

Law of effect

John Watson
Behaviorism
(1878-1958)



Concept of Motor Skill!

Remove other 
factors to sense 

the maze

Find 4 factors!
https://www.youtube.com/watch?v=-QnfOn9x1Zs



Ethical problems
in animal experiments
& human experiments

Behaviorism

The theory that human and animal behavior can be 
explained in terms of conditioning, without appeal to 

thoughts or feelings, and that psychological disorders 
are best treated by altering behavior patterns.



Autism patients treatment with Robot

Is it the right way to cure them?
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 philosophers and  scientists who have contributed to this debate over the mil-
lennia and which side of the debate they espoused; the names and ideas in the 
table will be revisited throughout the book.

Western philosophy and science have deep roots in the ideas 
and writings of the ancient Greeks, whose philosophy and science 
continued to flourish under the Roman Empire. By the fifth cen-
tury AD, however, the empire had collapsed, and Europe plunged 
into the Dark Ages, overrun by successive waves of warring tribes 
who seemed to care little for philosophy or learning. (Meanwhile, 
in China, India, Persia, and the Arabian Peninsula, flourishing civi-
lizations achieved major advances in science, mathematics, medi-
cine, and astronomy—but that’s another story.) It was not until the 
middle of the fifteenth century that European science flourished 
once again. This was the Renaissance, the era that brought forth 
the art of Leonardo da Vinci, the plays of William Shakespeare, and 
the astronomy of Nicolaus Copernicus and Galileo Galilei. This 
cultural and scientific revival set the stage for the emergence of new 
ideas about the nature of mind and memory.

Descartes and Dualism
René Descartes (1596–1650) grew up in France as the son of 
a provincial noble family. His family inheritance gave him the 
freedom to spend his life studying, thinking, and writing, most of 
which he did in bed (he hated to get up before noon). Although 
raised as a Roman Catholic and trained by the Jesuits, Descartes 
harbored deep doubts about the existence of everything, including M
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René Descartes

Nativism: Knowledge is inborn Empiricism: Knowledge is acquired through experience

Plato (c. 427–347 BC) 
Most of our knowledge is inborn and acquired 
 during past lifetimes of the soul.

Aristotle (384–322 BC)
Memory depends on the formation of associations, for which 
there are three principles: contiguity, frequency, and similarity.

René Descartes (1596–1650)
The mind and the body are distinct entities, gov-
erned by different laws. The body functions as a 
machine with innate and fixed responses to stimuli.

John Locke (1632–1704)
A newborn’s mind is a blank slate (a tabula rasa) that 
is  written on by experience. Education and experience 
( learning) allow common people to transcend their class.

Gottfried Leibniz (1646–1716)
Three quarters of human knowledge is learned, but 
one quarter is inborn.

William James (1842–1910)
Habits are built up from inborn reflexes through learning; 
memory is built up through networks of associations.

Charles Darwin (1809–1882)
Natural selection: species evolve when they posses a 
trait that is inheritable, varies across individuals, and 
increases the chances of survival and reproduction.

Ivan Pavlov (1849–1936)
In classical (Pavlovian) conditioning, animals learn through 
experience to predict future events.

Francis Galton (1822–1911)
Humans’ natural talents are hereditary.

Edward Thorndike (1874–1949)
The law of effect (instrumental conditioning): an animal’s 
behaviors increase or decrease depending on the conse-
quences that follow the response.

Table 1.1

Nativism and empiricism: The role of nature and nurture in learning and memory
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Clark Hull
Mathematical model of Memory

(1844-1952)

Sensory-response learning

One unified function to explain all learning processes.



Two novles
Walden Two (1948)

Freedom and Dignity (1971)

B.F Skinner
Radical Behaviorism

(1904-1990)

Skinner box 
(operant conditioning box)





Edward Tolman
Neo-Behaviorism

(1886-1959)

Cognitive map inside brain!

Brain mechanisms?



W.K. Estes
Mathematical psychology

(1919-2011)

Stimulus sampling theory



Gordon Bower
Learning by Insight

(1932~)

Aha! moment



ANY QUESTIONS 
FOLLOWING THESE 
THEORIES?
New world going to the deep inside brain!





WHAT’S THE SUBSTRATE OF 
LEARNING AND MEMORY?

Era of Neurobiology



PIONEER GIVING A TOOL TO 
UNDERSTAND THE BRAIN FROM 
MOLECULES TO BEHAVIOR

Eric Richard Kandel (1929~) is an Austrian-
American neuropsychiatrist. He was a recipient 

of the 2000 Nobel Prize in Physiology or 
Medicine for his research on 

the physiological basis ofmemory storage 
in neurons.



ERIC KANDEL

Prize motivation: "for their 
discoveries concerning signal 
transduction in the nervous 
system"



LEARNING AND MEMORY 
MECHANISMS IN APLYSIA



MOLECULES TO BEHAVIOR



Mortimer Mishkin

FATHER OF PRIMATE 
MEMORY SYSTEM

Mortimer Mishkin (born 
December 13, 1926) is an 

American neuropsychologist, and 
winner of the 2009 National 
Medal of Science awarded in 
Behavior and Social Science.



WHICH REGION OF PRIMATE BRAIN IS 
INVOLVED IN LEARNING AND MEMORY?

Delayed match or nonmatch to sample
https://www.youtube.com/watch?v=Vn9f14Gz5e0



Joseph E. LeDoux (1949~) is an 
American neuroscientist whose research is 

primarily focused on the biological 
underpinnings of emotion and memory, 

especially brain mechanisms related 
to fear and anxiety.

RODENT FEAR MEMORY FOUNDER



Fear conditioning

https://www.youtube.com/watch?v=hshhsW4DRVQ



Synapse matters!

Moo-ming Poo Morgan Sheng



①기억이란 ______이다. 왜냐하면 _______.

②기억연구자로서흥미롭고중요한주제또는물음을꼽는다면?





①기억이란나에게 ______이다. 왜냐하면 _______.

②연구자로서흥미롭고중요한주제또는물음을꼽는다면?


