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Memory: Visuo-Spatial Working Memory
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* The scientific study of mind and behavior, which
depend on processing in the brain
o The mind is made up of all the mental activity that lets us
experience the world; that is, we use our senses—sight,

smell, taste, hearing, and touch—to take in information
from outside ourselves.

o Behavior refers to all the actions that result from sensing
and interpreting information.
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https://ko.wikipedia.org/wiki/%EC%97%B0%EC%97%AD
https://ko.wikipedia.org/wiki/%EA%B7%80%EB%82%A9
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Subfields of Psychology

Subfield

Evolutionary
psychology

Biological
psychology

Focus

Explore how traits are selected to aid
adaptation in an environment.

Study how biological systems give rise to
mental activity and behavior.
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Sample Questions

How has evolution influenced the ability
to do many tasks at once?

‘What evolutionary pressures affect
selection of a romantic partner?

How do chemicals in the brain influence
sexual behavior?

How do brain cells change during
learning?

Cognitive psychology/
Cognitive neuroscience

Investigate attention, perception, memory,
problem solving, and language, often
based on brain processes.

What makes some problems harder to
solve than others?

Do brain training programs increase
attention and memory abilities?

Developmental psychology

Health psychology

Personality

psychology

Social
psychology

Cultural
psychology

Research how people change from infancy
through old age.

Examine how psychological factors
affect health and well-being.

Analyze enduring characteristics that
people display over time and across
circumstances.

Explore how people are affected by
others.

Study how people are influenced by the
societal rules that dictate behavior in their
cultures,

How do children learn to speak?
» How can older adults maintain mental
abilities as they age?

How does feeling stressed affect the
body?

+ How does viewing life optimistically
improve health?

Why are some people shy?
How do biology, circumstances, and
culture shape personality?

‘When do people form impressions of
others?

How do people form or dissolve intimate
relationships?

* How does culture shape a person's
sense of self?

Does culture create differences in
perception?

Clinical
psychology

Consider the factors that cause
psychological disorders and the best
methods to treat them.

What factors lead people to feel
depressed?

How does the brain change as a result
of therapy for depression?

Educational
psychology

Industrial/organizational
psychology

Investigate effectiveness of techniques in
teaching and learning.

Examine issues pertaining to industry and
the workplace.

Do fidget spinners help students pay
attention?

How can a teacher help students learn
when watching videos?

How can increasing morale help
motivate workers?

How can equipment be designed so
workers can easily perform duties and
avoid accidents?
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2.3% Unspecified 5.7% Independent practice

/

6.3% Medical school/
other academic

25.9% University/
4-year college

58

8.1% Schools/other
educational

4

= — 10.4% Business/
nonprofit

25% Hospital/other
health service

16.3% Government/

VA medical center
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1 Formulate a theory.

You develop a scientific
explanation about a
phenomenon. A literature review | €——
of existing studies informs your
theory. In this example, your
theory is that a major cause of
car crashes is distracted driving.

l

2 Develop a testable hypothesis.

You create a specific, testable
hypothesis related to the
theory. In this example, a good
testable prediction is that
“Using a cell phone will
interfere with driving becausa it
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You test your hypothesis by
selecting the most appropriate
research method (see study units
1.9-1.11). You then collect data
to evaluate your hypothesis. For
example, in an expenment you
might have some participants
talk on a handheld or hands-free cell phone in a driving - =

simulator while other participants do not talk en a cell phone. " %O L — 018[}
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4 Analyze the data. A '
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You analyze the data using ] ]
appropriate statistical ]
techniques and draw o = '
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nat support your hypothesis,
you either discard the theory \
or revise it (and make plans to L]
test the revision). See, at the ]
back of the book, Appendix A: How Do Psychologists 1
Analyze Research Data?
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You submit results to research
journals and present them at {ﬂ) {b}
conferences to share them

with the scientific community.
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=X: The brain's ability to alter its functional and structural
architecture in response to experience and learning for middle-aged
and elderly healthy volunteers.

A Al: Memory Training Group(8-week trainin utilizing th
Method of Lc%/ci (I\/IoL)% and cgntrol Group (gé?%l?j %O._(% -E-EE)

=81 =4A: Both the memory trainers and the controls underwent
madgnetlc resonance imaging (MRI) scans and memory testing pre
and post 8 weeks of training or no training, respectively.

Z1F: Memory training improved source memory performance and
S O\t/veld regional incréases in cortical thickness compared with
controls.

ZZ: Mental exercise. m ay induce short-term structural changes in
the aging human brain.

Engvig =(2010), Effect of memory training on
cortical thickness in the elderly



Table 2
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Group means and standard deviations for memory performance at tpl and tp2.

Baseline (tpl) Retest (tp2) p-value™
M sSD M 5D
Memory training ( 12F/9M)
Recognition, correct hits 540 399 536 3.81 0.736
Recognition, false alarms 313 523 1.27 3.07 0.006
Correct source memory judgements 28.1 904 391 9.82 <0001
Source /recognition, ratio 0512 0146 0727 0160 <0001
Controls (10F/ 9M)
Recognition, correct hits 523 553 542 3.49 0.097
Recognition, false alarms 221 249 200 1.89 0736
Correct source memory judgements 298 638 335 6.62 0.063
Source /recognition, ratio 0.568 0106 0618 0115 0101

Note. ‘Recognition, false alarms’ denotes new words that are categorized as previously

displayed.

* p-values are based on paired samples t-tests.

2103

left lateral orbitofrontal cortex,
right lateral orbitofrontal cortex, fusiform cortex (training)
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Human Brain and Function

(" Cerebral cortex
(thought, planning)

@ Thalamus
(sensory gateway
for sight, sound,
touch, and taste)

@ Hippocampus
(formation of

! | - memaries)

@® Amygdala
(associates emotions
with experiences)

@ Hypothalamus
(regulates
body functions
and motivates
behaviors)

Copyright © 2019, W. W. Norton & Co., Inc.
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Non-Verbal Working Memory

Non-Verbal Working Memory Test
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Working Memory
Visuo-Spatial Working Memory



Waorking Memory Model (Baddeley and Hitch, 1974)

Sensory
memory
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Phonological Loop

Articulatory control

Phonological store
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The neural correlates of

the verbal component

of working memory

E. Paulesu®f, C. D, Frith*i§ & R. S. ). Frackowiak®*

* MRC Cyclotron Unit, Hommersmith Hospital, DuCane Road,

London W12 OHS, UK

T Istituto Scientifico S, Raffaele, via Olgettina 60, 20132 Milano, Italy
T Psychological Department. University College Landon, Gower Street,
London WC1E 6TB, UK

BY repeating words ‘“in our head’, verbal material (such as tele-
phone numbers) can be kept in working memory' almost
indefinitely, This *articulatory loop® includes a subvocal rehearsal
system”>™ and a phonological store™®'", Little is known about
neural correlates of this model of verbal short-term memory. We
therefore measured regional cerebral blood flow, an index of
neuronal activity, in volunteers performing a task engaging both
components of the articulatory loop (short-term memory for let-
ters)* ' and a task which engages only the subvocal rehearsal
system (rthyming judgement for letters)*''. Stimuli were presented
visually and the subjects did not speak. We report here that
comparisons of distribution of cerebral blood How in these condi-
tions localized the ﬁonnlugiﬂl store to the left supramarginal
gyrus whereas the subvocal rehearsal sysiem was associated w
| Broca's area] This is, to our knowledge, the first demonstration
of the normal anatomy of the components of the ‘articulatory loop’.

NATURE - VOL 362 - 25 MARCH 1993
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MEMORY, 2016
VOL. 24, NO. 8, 11421155 %{ Routledge
hitp://dx.doi.org/10.1080/09658211.2015.1076849 Taylor & Francis Group

An improved spatial span test of visuospatial memory
David L. Woods™®““, John M. Wyma®, Timothy J. Herron® and E. William Yund®

*Human Cognitive Neurophysiology Laboratory, VANCHCS, 150 Muir Rd., Martinez, CA 94553, USA; "Department of Neurology, UC Davis,
4860 Y St., Suite 3700, Sacramento, CA 95817, USA; “Center for Neurosciences, UC Davis, 1544 Newton Ct., Davis, CA 95616, USA; 9Center for
Mind and Brain, UC Davis, 202 Cousteau Place, Suite 201, Davis, CA 95616, USA

ABSTRACT

In the widely used Corsi Block Test and Wechsler Spatial Span Tests, participants must reproduce
sequences of blocks in the order touched by the examiner until two trials are missed at the same
sequence length. The examiner records either the maximum number of blocks correctly
reported or the total number of correct lists, Here, we describe a computerized spatial span

test (C-S5T) that uses psychophysical procedures to quantify [visuospatial mean span (Mn5S)

with sub-digit precision. Results from 187 participants ranging in age from 18 to 82 years
showed that accuracy declined gradually with list length around the MnS (by ~30% per
item). Simulation studies revealed high variance and biases in CBT and Wechsler measures,
and demonstrated that the C-S5T provided the most accurate estimate of true span (i.e,, the

sequence length producing 50% correct). MnS decltnTﬂ_m;Mpid_ly_with age than mean
digit span (MnDS) measured in the same participants.|Response times [correlated with both

MnS and MnDS scores. Error analysis showed that |omission and transposition errors

predominated, with weaker primacy and recency effects in spatial span than digit span
testing. The C-55T improves the precision of spatial span testing and reveals significant

differences between visuospatial and verbal working memory.
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Human Mind Understanding

Parietal Lobe:
Episodic Buffer
(perceptual
Processing)

.V\ﬁ

ACC: /

Attention
f Controller

Broca's &
Wernicke’s:
Phonological Loop
/ \

Prefrontal . . ‘ ‘
Cortex: Inferior parietal junction
Central & What pathway

Executive Visuospatial sketchpad

AV

__ 7
W



OfC|Of| ArEE = A=7I?
Learning and Be

I c IT CIT HlAl : Nonverbal working memory

hittp:/fwamindsettingbu_com

9 FIck =
S o0 5 QX 7|5, WM el S8 Ohsol Z2E Buof s Yo
S Mo TN ASEAES B3 0p59) HAsim=gg 2atol BARON
St AEl/+E 2 RES Hche stadict
— E———

sh& H|O|E| 2

% ofEel s HaL = AT S8
55510 2 2%0] 1o = o ot
Naiazt =5t

o}

L g0 ==&, 20f THEICts Sa)
Mzests =288 Misict



OIC|0f AFRE 4 Q=T

Context(Clean-u p\:{
(150 Units)

Semantic Layer
(300 Units)

.

/ .
/ ™~
/ N
@ L ()= /
Oto S Layer o S to O Layer Pto S Layer o S to P Layer \
{1000 Units) {1000 Units) {1000 Units) {1000 Units)

Orthography Layer
(100 Units)

™ Phonology Layer
{100 Units)

S to O Layer \J

{1000 Units)

Context{Clean-u p\)\(’
(50 Units)

i)
Context(Clean-upy=’
(50 Units)

Figure 8 A| =di[0|H 2 £ 7=

T =1 o/, e T =1 =1 =N A S TE el =1 — B i e T i N Pl Al T —




I
ER
© i
ol .08
SR
o =

=—{0
T — |_|O
< u._m
o _o
<0 uWuo__
K — 5
I NME
i <z
OF Okl
o T

Lluul
Jofr fol=
i gk
ol $o
—r o H_I
Ho= My
T < H
=1 TR
<
10~ ol
%_u_ Mﬂn
< MH o KO

S O|Lf

(-
L

yo| YEOI visuo-spatial WM2| 7| 5& 10

g Memor
HOIA |2

orkin
S
=

.I}US B O YFA

» psychotest2020@gmail.com



	Mind and Brain
	순서 
	심리학 소개
	심리학이란?
	심리학자의 활동 영역
	연구방법01
	연구방법02
	연구방법03
	Human Brain and Function
	실습 방법
	사이트 접속
	로그인 후 이름 확인
	과제 진행
	Working Memory�Visuo-Spatial Working Memory
	작업기억 모델
	슬라이드 번호 16
	시공간 잡기장
	슬라이드 번호 18
	어디에 사용할 수 있는가?
	어디에 사용할 수 있는가?�Human Mind Understanding
	어디에 사용할 수 있는가?�Learning and Better Life
	어디에 사용할 수 있는가?�Patient and AI
	지금 퀴즈

