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MEMORY : 3 TYPES & FUNCTIONS o/

: Sensory input buffer from each sense, lasting only milliseconds to

a few seconds.

lasting from several seconds to at most a
few minutes
® Sensory memory ==> short-term memory by attention

= information is not only but also

: lasting anywhere from an hour to lifetime
and memory

® Procedural memory: information we possess, but cannot describe verbally. eg skilled
performance, such as typing, riding a bicycle and playing a musical instrument. “motor skills”

® Declarative memory: knowledge that can be consciously accessed and expressed symbolically
through speech or writing.

® The mnemonic/rehearsal move information working memory =>long-term memory which is
called “consolidation”

Jie Zhang, Journal of Theoretics Volume 6-6, December 2004
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TEMPORARY MEMORY HYPOTHESIS

:a system with a limited capacity.

® Information is stored for a quickly accessible and stable form.

® Data will stay in the temporary memory until either

=> interference with the data saved

=> impair the learning process.

® Different kinds of temporary memories are stored in separate areas.

: assumed to be

Jie Zhang, Journal of Theoretics Volume 6-6, December 2004

WORKING MEMORY

Alan D. Baddeley' and Graham Hitch!

UNIVERSITY OF STIRLING, STIRLING, SCOTLAND

® Three separable components:

, Which is responsible for holding and manipulating

auditory-verbal information

, Which performs a similar function for visual,

spatial and kinaesthetic information
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THE H. M. CASE

* After twenty-
seven year old H.M. could

The removal of the medial
temporal lobe, which includes the hippocampus and
adjacent brain areas, left H.M.

He also suffered a partial
loss of memory of events before the operation. But
he had

, meaning that his long-term memory was
unharmed. His
by the loss of his hippocampus.
Researchers found that H.M.'s

THE FUNCTION OF SLEEP HYPOTHESIS

® Data saved in the temporary memory
that data to long-term memory

processing
large amounts of incoming information. To perform this housekeeping, the temporary
memory has to be shut off from the environment to ensure the memory transfer
process is uninterrupted.

The to saved in the temporary memory,

the new temporary information with old information in the long-term memory,
=>

The remaining information is then encoded and transferred to long-term memory.
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WHY WE FORGET OUR DREAM

®* We can after waking. Unless
being recalled immediately after waking, dreams cannot be remembered.

Our
for memory processing. Any brain mentation during this period could not be saved in the
temporary memory store.

during sleep. Since the has a very limited capacity, decays rapidly and
will be replaced by new incoming information if distracted, a sleeper can only recall the
memory from the short-term memory store immediately after waking. This explains why one
can recollect so little of their dreams.

Awake, relaxed
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HAT WE DREAM

A Freudian term meaning
the story line of dreams.

8 out of 10 dreams have
negative emotional content.

People commonly dream about
failure, being attacked, pursued, rejected, or struck
with misfortune.

Contrary to our thinking, sexual
dreams are sparse. Sexual dreams in men are 1 in 10;
and in women 1 in 30.

WHY WE DREAM

Sigmund Freud suggested
that dreams provide a psychic safety valve to
. The dream’s
may also have

Dreams may help sift,
sort, and fix a day’s experiences in our
memories.
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WHY WE DREAM

Dreams provide the reree B e
R R > daty sieep 10 FEM duning infancy
sleeping brain with \ -
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newborns are quickly
developing; therefore,

they need more sleep.

WHY WE DREAM

Suggests that the

Some researchers argue
that we dream as a part of

All dream researchers believe . When
deprived of REM sleep and then allowed to sleep,
we show increased REM sleep called
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DREAM THEORIES
Theory ) )
Freod's wish fulillment
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Robert Stickgold on Sleep, Memory and Dreams:
Fitting the Pieces Together

Robert Stickgold

Not only can the sleeping brain perceive sensory information, it can learn from this information, leading to changed
behaviors the next day: it can come to associate a sound with a pleasant or unpleasant odor and react, both while
still asleep and after waking, with a deeper or shallower breath. But classic sleep leammg remains ]ust a dream.

Watching the sleeping brain watch us - sensory processing e
during sleep

Rotwert Stickgoic)
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Memory, Sleep and Dreaming: Experiencing Consolidation

Erin J. Wamsley, Pn.D." and Robert Stickgoki, Ph.0.»
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Center, Boston MA Sl M O 2081 Moasely 12 (1) 97-108
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Memory, Sleep,
and Dreaming:
Experiencing
Consolidation

Enn ). Warmnstey, #o®, Robert Stekgold, pap®*

>

=
4120 S M ~IMD &

waking animals are exploring an environi

reactivation has most consistently been observed
during

o

during brief hippocampal

sharp-wave ripple burst events12,13 (Fig. 1A). This

may be critical to long-

term memory consolidation. In direct support of this
hypothesis, a recent study has shown that
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o

Adapted from Lee AK, Wilson MA. Memory of sequential experience in the hippocampus
during slow wave sleep. Neuron 2002;1186; with permission;
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Memory, Sleep,
and Dreaming:
Experiencing
Consolidation

Enn ). Warmnstey, sro®, Robert Stekgold, pap®*

® Human neurophysiologic studies have
linked consolidation to sleep-specific
electrophysiologic and neurochemical
events, and have used functional
imaging technologies to show a
systems-level reactivation of brain
regions active in encoding new
memories (Fig. 1B), roughly analogous

to that which has been seen in rodents.
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Peigneux P, Laureys S, Fuchs S, et al. Are spatial memories strengthened in the human hippocampus during slow

wave sleep? Neuron 2004;541; with permission.)
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Memory, Sleep,
and Dreaming:
Experiencing
Consolidation

Enn ). Warmnstey, sro®, Robert Stekgold, pap®*

® After learning,

, leading to a process of
by which new,

Dream experiences recalled
from sleep bear a
and provide a useful
window into consolidation-related activities of the
sleeping brain. Recent work has established a
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such that the

, participants learn several lists of
. At a delayed test, when participants are asked to recall these words, often
, which describe the

, suggesting that one

function of

®* Watch these words as they go by.

Remember them.

Sleep Extracts
® You are going to be tested on them. the Gist

rs

»  haw Ll
Opins  Breens
Poste Cunam
View
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® [nurse] ® [physician]

® [sick] ® [ill]

® [lawyer] ® [patient]

® [medicine] ® [office]

* [health] ® [stethoscope]
* [hospital] ® [cotton]

® [dentist]

DID YOU SEE ¢

® Nurse 2
® Cotton 2

® Doctor 2




If you saw each of these words, raise your hand, okay?
[ 1 If you did see it. Okay? , You see cotton?

Doctor2 Don't say it, they were going to raise their hands.
So, if | had done this competently, about half of you would
have raised your hand for doctor, and you do that
because the list is a gimmick list — we've put together a
whole bunch of words related to doctor, but we don’t
include the word “doctor” in the list. And it turns out, that
about

not simply to

, but in addition to

11/13/2020
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CREATIVE INTRUSION WITH SLEEP

subjects also come up with words that and words either.

So, they come up with words like . which is probably from that . Someone
else came up with the word and you can see one of the lists was about . Or

” when one of the lists was about

That's pretty common when you do this study. But with this we started to see
popping up, like “fuzzy”. | mean, where did that come from2 And we thought
maybe from “ ” or from the list of words about soft, but it’s really not either of those. And

we get the word Where did that come from?

CREATIVE INTRUSION WITH SLEEP

® Jessica Payne, my student, said, “Well, maybe it came from ‘mountain,’ like
they were .” But then some
other people said, “Well, no,

, or And it started to feel
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® like what these people are doing is they are coming up with

but are now sort of

* And when she looked, she finds out you're

so much,

® The is doing this work of

seeing how it fits together and
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reduction task

walme sl T

Fodt Verleger', Mchoey fose, INich Wagmer ', Atoma Tovdonorn ', and Yos¥ Koley'*
In recent years, vibrant research has developed on “consolidation” during sleep: To what extent
are newly experlenced Impressions reprocessed or even restructured during sleep? We used the
number reduction task (NRT) to study if and how sleep does not only relterate new experiences

but may even lead to new insights. In the Nm@ariﬁes may speed @is

Implicit acquisition of reqularities may become explicitly consclous at some polnt, leading to &

qualitative change In behavior which reflects this Ir@lymg the NRT at l@
sEssions separated by an in@es(iqatﬁl the role of sleep in this intarval for attaining

Insight at the second session. In the first study, @ was shown to rri@a of

participants attaining insight abave the base rate of about 209. In the second study, this hard core

< Z0% discoverers differed from other participants in their task-related EEG potentials from the —

very beginning already. In the third study, the additional role of sleep was specified as an effect of

the deep-sleep phase of slow-wave sleep on participants who had implicitly acquired the covert
egularity before sleep. It was in these paricipants that a specific increase of EEG during slove-wave

sleep in the 10-12 Hz band was obtained A hese results support the view that neuronal memory .. digas
| repioTesss na dow-wg

Fep restructures task-related representations In the brain, and 1 lngple-
that such restructuring promotes the gain of explicit knowledge, IEAES
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FIGURE 4,

1" block Grand mean ERPs of the frst block during the first seconds of each
trind, separately averaged across the six participants who will later
discover the rule (black lines) and those 20 particdipants who will
not (gray Enes). Time point 2o denotes presentation of the first
digit palr, 500 s after the warning signal Negativity & plotted
upwards

discover the rule
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Napping ad the Selective Consolidation of Negative Aspects of Scenes
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