
A few questions on the content of the 
previous lecture
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Peripheral psychophysiological measures enable researchers to 
record physiological processes 
which are under the control of the...

ⓘ Start presenting to display the poll results on this slide.
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Skin conductance response record changes 
in the skin's...

ⓘ Start presenting to display the poll results on this slide.
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Cardiac activity centers around the systole, which reflects..., and 
the diastole, which refers to...

ⓘ Start presenting to display the poll results on this slide.
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Outline

1. Short-term and working memory

2. Long-term memory

3. Neural mechanisms of learning and memory
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Short-term and working memory
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Adapted from Kandel et al., (2020), p. 1297
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Facts
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Events
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Priming

Procedural memory
(skills and habits) 

Associative learning
(classical and operant
conditioning)

Nonassociative learning
(habituation and sensitization)

wider role in cognition

more passive retention of material
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Memory

Short-term memory

Working memory

Long-term memory

Implicit
(non-declarative)

Explicit
(Declarative)

Facts
(semantic)

Events
(episodic)

Priming

Procedural
(skills and habits) 

Associative
(classical and operant
conditioning)

Nonassociative learning
(habituation and sensitization)

Memory that is durable, in which the 

representation persists even when its 

content has been out of conscious 

awareness for a long period.Maintains current, but

transient, representations 

of goal-relevant knowledge.

coordinated by the

verbal visuospatial

Thought to allocate attentional resources to

the verbal and visuospatial subsystems and to monitor,

manipulate, and update stored representations.
central executive processes

Retention of limited amounts 

of material for a limited time (seconds).
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Memory

Short-term memory

Working memory

Long-term memory

Implicit
(non-declarative)

Explicit
(Declarative)

Facts
(semantic)

Events
(episodic)

Priming

Procedural
(skills and habits) 

Associative
(classical and operant
conditioning)

Nonassociative learning
(habituation and sensitization)

verbal
two interactive components

store

Keep speech-based (phonological) information 

in conscious awareness (e.g., when we mentally 

rehearse a password before entering it).

phonological knowledge

rehearsal mechanism

Keeps these representations active

while we need them.

visuospatial

Retains mental images of visual objects and of 

the location of objects in space.
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Baddeley’s model of working memory (extension of Baddeley and Hitch (1974))

FIGURE 11.1: Baddeley’s (2000) model of working memory 

was revised to incorporate three kinds of short-term systems 

(blue) that interface with long-term memory (green).

Ward, (2020), p. 267

maintaining and manipulating 

information from episodic 

long-term memory
Alan Baddeley

Graham Hitch

Baddeley, A. D., & Hitch, G. (1974). Working Memory. Psychology of Learning and Motivation, 47–89. https://doi.org/10.1016/s0079-7421(08)60452-1

Baddeley, A. (2000). The episodic buffer: a new component of working memory? Trends in Cognitive Sciences, 4(11), 417–423. https://doi.org/10.1016/s1364-6613(00)01538-2

“The episodic buffer is assumed to be capable

of storing information in a multi-dimensional code. 

It thus provides a temporary interface between the 

slave systems (the phonological loop and the visuospatial 

sketchpad) and LTM. It is assumed to be controlled by 

the central executive, which is responsible

for binding information from a number of sources into

coherent episodes. Such episodes are assumed to be retrievable

consciously. The buffer serves as a modelling space that is separate

from LTM, but which forms an important stage in long term episodic learning.”
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Long-term memory

12



Memory
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Endel Tulving
(1927–2023)

Distinction proposed by Endel Tulving in 1972. 

(https://psycnet.apa.org/record/1973-08477-007)
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episodic memory

memory of specific events in one’s own life

The episodic storage of any item of knowledge is widely distributed among many brain regions that process 

different aspects of the content of the memory and can be accessed independently (by visual, verbal, or other 

sensory clues).

Episodic memory is mediated by at least four related but distinct types of processing:

retrievalencoding storage consolidation

New information is acquired 

and processed to form

a new memory. Attention,

motivation and relevance

influence how well information

is encoded.

Neural mechanisms and sites

by which the newly acquired 

information is retained

as a lasting memory over time.

Transforming temporarily

stored and still labile information 

into a more stable form.

The reconstructive process

by which stored

information is recalled.

semantic memory 

knowledge about the world (i.e., people, 

places, the meaning of objects and words)
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priming

the automatic influence of 

exposure to one cue on processing

of a later cue

conceptual priming 

enhanced access to task-relevant 

semantic knowledge because that

knowledge has been used before

perceptual priming 

occurs within a specific sensory

modality (e.g., when stimuli

have similar physical properties)

Richard Simon
(1929 – 2017)

“The Simon Effect”

participants respond fastest when the stimulus 

is in the same spatial location as the 

required response

https://www.psytoolkit.org/experiment-library/simon.html 

In this example, you need to respond to the words left and right with the ”a” key (which is on the 

left side of the keyboard) and with the ”l” key (which is on the right side of the keyboard). 

The Simon effect here simply means that you will respond more slowly to the word LEFT when it 

appears on the right side of the screen (i.e., incompatible condition) than when it appears on the

left side (compatible condition) of the screen. 
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https://www.psytoolkit.org/experiment-library/simon.html


not to be confused with social priming

https://www.nature.com/articles/d41586-019-03755-2 
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https://www.nature.com/articles/d41586-019-03755-2


https://www.youtube.com/watch?v=wFoIvB-04YY 

Procedural memory: skills and habits

FIGURE 11.10: Patient HM was able to learn mirror drawing 

over a 3-day period, despite no apparent memory for having 

performed the task before.

Ward, (2020), p. 276 18

https://www.youtube.com/watch?v=wFoIvB-04YY


Associative learning: classical and operant conditioning 

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

Ivan Pavlov
(1849 – 1936)

Burrhus Skinner
(1904 – 1990)
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https://www.youtube.com/watch?v=PRdCowYEtAg


Nonassociative learning: habituation and sensitization

https://www.youtube.com/watch?v=cvCXFp-jCDs 

https://tinyurl.com/4tc2hj4n 

habituation

decrease in response to 

a stimulus after repeated 

presentations

sensitization

the progressive amplification 

of a response following

repeated administration 

of a stimulus

https://www.nobelprize.org/prizes/medicine/2000/summary/ 20

https://www.youtube.com/watch?v=cvCXFp-jCDs
https://tinyurl.com/4tc2hj4n
https://www.nobelprize.org/prizes/medicine/2000/summary/


Kandel, (2021), p. 1315
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Kandel, (2021), p. 1318

22



Neural mechanisms of learning and memory
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Kandel, (2021), p. 1313

Amnesic patients have impaired episodic memory, 

typically in both retrograde and anterograde periods. 

In contrast they have generally spared short-term 

memory, procedural memory and perceptual priming.

Ward, (2020), p. 276

anterograde amnesiaretrograde amnesia

Ribot’s law

the observation that memories from early in

life tend to be preserved in amnesia
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Patient H.M (Henry Molaison)

(anterograde amnesia)

Brenda Milner

“When Milner first visited H.M., she saw that the epilepsy 

was now controlled but that his memory impairment was 

[…] severe […]. What she observed was someone who 

forgot daily events nearly as fast as they occurred, 

apparently in the absence of any general intellectual 

loss or perceptual disorder. 

He underestimated his own age, apologized for forgetting the names of persons 

to whom he had just been introduced, and described his state as 

“like waking from a dream ... every day is alone in itself...”” 

(Milner et al., 1968, p. 217).
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https://www.youtube.com/watch?v=s4tF4K78BD8 

https://www.youtube.com/watch?v=s4tF4K78BD8


Long-term potentiation (LTP) 

a form of activity-dependent plasticity 

which results in a persistent enhancement 

of synaptic transmission

Long-term depression (LTD)

the opposite of LTP, and is characterized 

by a decrease in postsynaptic strength

Terje Lømo

Donald Hebb
(194 – 1985)

“Cells that fire together, wire together” and, more formally, 

“any two cells or systems of cells that are repeatedly active at the 

same time will tend to become ‘associated,’ so that activity in one 

facilitates activity in the other”.
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Molecular mechanisms of LTP Molecular mechanisms of LTD

https://www.youtube.com/watch?v=B7ig6sIwIC8 https://www.youtube.com/watch?v=-mHgPfXHzJE 
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https://www.youtube.com/watch?v=B7ig6sIwIC8
https://www.youtube.com/watch?v=-mHgPfXHzJE


Further resources
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https://www.youtube.com/watch?v=fIR6JTt_Xsc 

https://www.youtube.com/watch?v=fIR6JTt_Xsc


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8285452/ 

Daniel Schacter
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8285452/
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