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Figure 1.1: The relationships between the fields of cognitive psychology, cognitive neuroscience,
and behavioral neuroscience.

1.1.3 ?lx] ﬂ%]ﬂﬁ-}Cognitive neuroscience

=

Q17 et G5 AL Peshe Rokz, ARre] B4 gt o v ES g7

2
ZF31: Figure 1.1

|(

(o]
rr
%
M

1.2 Memory Types

Learning and memory - Volume 19] chapter 1.0.2 A Typology of Memory Terms(152} A])<}t
W-8o] ARt Learning and memory”} B2 W-g-0] AT ®Fsto], 2 22 treez Zf 7] 9
A o) HAIE,



CHAPTER 1. TYPES OF MEMORY AND
BRAIN REGIONS OF INTEREST

Figure 1.2: Organization of memory types.

Figure 1.2= 2 Ax AYst= RE 7]19S tree FE|2 UYEPH T8 Y. memory= GAE R pair
2 YEHY explicit memory2} implicit memoryZ U Z o] AHA pair.

1.2.1 explicit memory & implicit memory

explicit memory®} implicit memory+= ZFZ}&- conscious memory?} nonconscious memoryz2til
o

Sh! o)A 3o tiste] 2417 H 3§ /elA]o] 91 2™ explicit memory, ©FH ™ implicit memory.

EXAMPLE 1.1 (explicit memory & implicit memory). Z+Z}+2] | A2} A HHA (leanging and
memory)

e explicit - &]A1Z 0 2 7|99 7] A5l= B o =H)
te.g., T o W7, 7] B|AEL] o] w7
: explicit memory test: A 7]|4FN(LFH) — (F)

e implicit
: implicit memory test: 2] 4~3

8
A9 ol: ‘7] (elephant)7} ZHd FolFf <AL’

Ql
clephant e —» WA : 2 ek, 2L Dol 19T T Al Tof Hg
AL ele____

: elephant! — ¢F524] (k5 9FH O MY (star)elegant(star))

. priming: ROIN A0 2 A HoBL @A
— elephant 7} H|-&, 40% (S5 &) - 10% (85 A) = 30%

implicit memory

o

implicit memory 2] 24| pair-2 skills@} repetition priming©] %)
o skills 7|42 T AntelE RelAL 02 P9 715 e.g, T A 71 H5A M 7,
@9 5 Tefol ohl e

e repetition Priming repetition priming2 HH235lo] o] S 8% o)A 5= A. e.g., HHH] F1
=
o

H]—.Elx—] og }r_%ﬂ 7:]0 /\rﬂa}r/} _,J-—y ”’%—E—

explicit memory

explicit memory 2] 2EHA]| pairof+= long-term memory 2} working memory”} $J-2-. working memory
©] 72 short-term memory2}ilr HE2

Hearning and memoryol 4= 212E golt 7] elshe P9I 277 FAG Y eldthe 212 914, QST Qo] 27 FAe

oo} 72598
2learning and memoryo]| A= F Lo]E Huls] LESto] A3} short-term memory 2] - ‘AR 7} B2 E] o] o]Ale

rr I

ARE FA 5t A& W™, working memory = ‘K 22t O}h %9} /A JEE Aot A S workmg memory
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DEFINITION 1.1 (old-new recognition). “old” %} “new” & —_,L—E.— 5= A, o= 7] 9o gjs}o]
“old” 2t fgehs AL A3k 7101, AT, A2E pwet ol pw??

| long-term memory | working memory |
------ e == ————t
delay | minutes to hours | seconds |
N many items | a few items |

long-term memory long-term memory Ao A= o 2] 7] 9] item-2 AF&SH=H], Z} item & delay
AZHEEAA DAl Zol WA 7]o1S § A5k 24

working memory working memory A3 A= A2 49] item-S AHE5HH, delay A|7HZE &)
o] ot WAL 79e FAT 4 9L
+ explicit memory+ £ long-term memoryYHS YERHTIL §

o

1.2.2 episodic memory & semantic memory
long-term memory2] 3¥1 4] pair= episodic memory2} semantic memory.*

e episodic memory ¥} 7 episode@} T = AFA|SE 7] 2. what occurred, where it occurred, and

when it occurred
e.g, ApX|ato g2 RS HOrS nfE &

nXE

5
i)

e semantic memory 2 # 7|7to] AA H 71Y. e.g., To]o] A9

o] Aaje} g

+ E 24 long-term memory+= sementic memoryE A| ]St (treeo]] £Aol=) RE long-term

memorys A A sH

NOTE 1.1. learning and memoryA]...

e Episodic Memory
- AHAS 719 5)= neural mechanismsy Q1 2] A x}o]| vrgralj A 37t / A|7H} SHAISH= 719
- autonoetic consciousness: 7 HY-S QA5 HEEE 5H
- =4 A9 o2 FE % episodic memoryE &7} — episodic-like memory &0} 53

AlS
=

L}

A 7|H

oA 2 g

— free recall: &4 glo] A&7 715U 7]

rlr
B[\

3learning and memoryA]= mechanism 3/}:}75,, H o= AY 7He £A41A 0 2 working memory S @Ué e
4leaning and memoryA] long-term memory= & o] H|5}o] M7} -8 visual-spatial memory, imagery 5 ThFet 72 A5},
Al 2] 0] skill T3} long-term memory 2 A H gt
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— serial recall

1 =
— recency judgement: OJEHZ o] Z| 7

— frequency judgment: B HrA?

e Semantic Memory
Aol dig 715 214, B2 olatolubgt oFe] Am
e.g., @ol, 9u|, /g 55, ZFL FEv AlA 22} oA (organize knowledge)

episodic memorieso]| A 52 715
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: episodic memories(4*
— semantic memory
episodicT} semantic memory2] A7} 4474 RS2 4 S
e.g., ‘FZo AolA H wiHY?” — AZFA<]
word-priming technique: semantic memory& $16}=
A7t XA ol 2] 713 ol Q1 Z] (word-nonword) FHHSHA|
- nurse — doctor W&

- shoe — doctor =9

_,4
Ir
oL
i)
b ok
-t
o
=B

— APE do]l= &7t WS, semantic memory= networkAH AZAE O] QS-S & &
0] o
AT

1.2.3 context memory & item memory

4] pair+= context memory®} item memory.

e context memory item-2 27}2] EM (context) F SR A A H.
eg, B} & HE, 9% & 025
old®} newE ¢l4](recognition)st= Zlof 7|85} o

e item memory itemo]| A EH-S 34} (recall) St
e.g., L AH7E - Ao AR

+ FHe A H O] AHo|E 7 context memoryE source memoryetil F 27| %
+ 2709] item 2] A#AJof tf3t associative memory+= context memory2} -G-Agt
1.2.4 remembering & knowing
5 A pair+= remembering?} knowing.

e remembering FHZQ FAS FAS] HEd= A

rr

QHFA © 2 context memory2} T
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@ A otslA HgelE A
A 7]eluA] oha.

e knowing F%# <l 7
e.g., A A7k 01“4011*1 = 140] 9lel! sl gt ot 4
AFHA 0 2 jtem memory 2} ¥

1.2.5 recollection & familiarity
6 A pair+= recollection?} familiarity.

e recollection all the forms of detailed memory
i.e., episodic memory, context memory, and “remembering

97

describe strong memory
e familiarity all the forms of non-detailed memory
i.e., semantic memory, item memory, and “knowing

describe weak memory

1.2.6 Tulving?] =&
= =7

Endel Tulving= remembergin?} knowing< iz
2alA) ol oft

L A AR 2L 719
A9 A S Solch B A

2}

~—

Tt

Z}(i.e., remembering-& Fo}+=

4, remembering?} knowing®] %

J,]-X% o]

2. introspection :
tt=. Zal: Figure 1.3

Figure 1.3: Probability of “remember” or “know” responses as a function of confidence judgements

(key at the top right). Generated using data from Tulving (1985)

A A (parietal lobe), A5+ (frontal

1.3 Brain Anatomy

<A (occipital lobe), =54 (temporal lobe), 5

Wo] 74 R4 G
lobe)

o

gray matter & white matter
o 3|A: Z} lobeo] B, Al A= 4= A=

o WA 7} lobeo] EHO| Y7, Aoz F4JH o] 9l

o

U[o

7 go] g

¥ (occipital lobe): A]Z} #]g]

o =
* T
o =5 %Y (temporal lobe): A|Z} 2], 2lo] A g
o FA Y (parietal lobe): A2t 2], FF

A4 A2

A% Y (frontal lobe): &
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¢

W o] Gyt o]4fo] A2 Aot BaHle] e = 719 AFIHE Ao AZ R (e,
o], ) AFOE AL

cortex
Figure 1.4+= 7193 A H H 9| 953 HAE.

Figure 1.4: Brain regions associated with memory. Each region is shown within red ovals
and labeled.

gyrus & sulcus
o gyrus(Z4: gyri): Hojuh2 BB Figrue 1.4A2] g 3|4 HE=
e sulcus(&4: sulci): &, Figrue 1.4A9] o]F&2 3|4 RE=

5} 7] ANA F2 ¥ BS54 gyruset sulenso] TG 9

EEESEEEE R

e Y= =5 ¢ (medial temporal lobe): sfjute} FH A2 1A
o H|Z AASFY 1]&(dorsolateral prefrontal cortex): 25 *|Z
oo oF& 9] dorsoly} lateral= A
Figure 1.5= 7191} B H gyriel sulciE Hol&E. &R ¥ E3t L2 o= FUG

Figure 1.5: Gyri and sulci in brain regions of interest. Left, lateral view of the left hemisphere
(occipital pole to the right). Right, inferior view of the left hemisphere (occipital pole at the

bottom).

o] 1 ZokS u}a} o]o]A calcarine
6

1.3.1 Brodmann area(BA)

Korbinian Brodmann©] 1909 A|ZHst k] XX, A|3E R9F, layering, Wk 5 thoFsh 5| 5E5H4 E 2o
I A o w2st e HE A er, 54 2 A2 T 2 e

(ol A =] A2l o S50 ofel ) ] =L
ol ZF gl 275 w2t Hollw)

ofo
m&“
;9
1:1]0
‘o
=
&
T
-
]
=
(-
=

Figure 1.6: Brodmann map (1909). The left hemisphere with Brodmann areas labeled (lateral view,
occipital pole to the right).

superior parietal lobule¥} precuneus= 7|23} AE o] Qohy &°

SElG, ol BE A4 o] 5] 54 oh] g
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HIEgh o wHE A
BA17 V1
BA39 angular gyrus
BA40 supramarginal gyrus
lateral part of BA7 | superior parietal lobule
medial part of BA7 precuneus
BA4 & BA6 motor processing regions

Table 1.1: Z+ B2 EqF & o o] nfj 3
Figure 1.7: Brodmann map, gyri, and sulci

gyri/sulci®} Brodmann areat= 9] Z} 2H4435}e} BeEof Q1S

[¢]

1.4 The Hippocampus and Long-Term Memory

7 o 2 dnte X S SEG(FE T

1

patient H. M.(Henry Molaison, 1950Y 29sar)+=
A) A A e S Al Figure 1.8 2551 A Aol = EA47F 1A A9 long-term memory 7} 4 &
7P azel 29,

rl

Figure 1.8: Depiction of medial temporal lobe resection in patient H. M.

o & A T Ed 719 = A9 gl (retrograde amnesia)
o &= 3 71 = A9 gl (anterograde amnesia)

e ol A 719 > 27
— working memory Z4. e.g., @4} 3218 £S5 HE

— ofjutet £ 142 long-term memoryo] FQ3F 92 sh=L

the key stages of long-term memory include encoding, storage, and retrieval. The hippocam-
pus has been associated with both long-term memory encoding and long-term memory retrieval.
Long-term memory storage depends on a process called memory consolidation, which refers to
changes in the brain regions, including the hippocampus, underlying long-term memory (see Chap-

ter 3).
= long-term memory2} WA H 3714] key stage 5 sfute} e Eo] 9.

1.5 Sensory Regions

sensory reactivation hypothesis 14 7|19 ©-&2|H & 227 PAESE H o] A5 T
= 74 e.g., ‘A TS HIAA]? = Blueberry Yogurt = H 2 (contents of memory) = A|ZF?
V1

visual processing, language/auditory processing, motor processing, and olfactory processing...
— BT AZ HH @o] T2
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Figure 1.9: Sensory brain regions of interest.

Figure 1.9= A]Z}F A 2]<}
AAA Q] A=

A ] 9o

ftlo

SRR

r

1. V1(&E%: striate cortex®): E% 2], shape, color, location, and motion

2. extrastriate cortex”: ] g]st= tjAt] ol o JLE It

e ventral visual regions: 9] o}gjZ&, =4 AAA A2

e dorsal visual regions: 9] & =4 9]*] g
27]»1] 7§ =:
e what pathway: V1 — ventral extrastriate cortex — ventral temporal cortex

e where pathway: V1 — dorsal extrastriate cortex — parietal cortex

ARE weh 232 4% WY 5 20 A7t AP, 95 o SolE AL LBF W right
visual fieldA], @ B% jrof] S0]2 -2 Y& FHL left visual filed 22| =],

left visual field & right visual field — contralateral visual processing(or left early visual areas
& right early visual areas)

Extrastriate cortex'= TFsh 4214 B2 A ele] 25} oSS mare
e lateral occipital complex (LOC): 2% A 2]

o V8: AA A2

o MT: 22]¢] A<

e fusiform face area (FFA): &2 *|g

e parahippocampal place area (PPA): B3 (4 places or scenes) #| 2]
(oIl srkel delo] 5 efore] flat Qeis) 218 of. FFA Bk U2 Aglo} paiel oo

go] ot 2k’)

MRIZ 814] 7]} el B7bo] 7|7k ol Furt 28 — 7]olo] AztRnt AAa1A]

otat7] w1
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1.6 Control Regions

control regions+— explicit memory 42 QH gl
7199 A9} BAE 2782 9 9: the dorsolateral prefrontal cortex and the parietal cortex.

e dorsolateral prefrontal cortex: 7|9 Z 7 o] o]

e parietal cortex: 7]} FZof o]

DEFINITION 1.2 (top-down interaction). top-down interaction< 74zt <
e.g., AMZA 2= HFst= A.

1.6.1 fMRIZ 5¢ 719 54 99 2] 49

\__ 1 times or 20 times __/

seen or heard or new

Gol AAska 1 EL 203 PAL AloIt Aol AT,
= 19 At A5 o] & 71957 Pl o B2 SA17F Zast
= fMRIZ dorsolateral prefrontal cortex?} parietal cortex’} A5} = A2 Hel

1.6.2 fMRIE %% item memory, source memory 4% 27| A9Y

Figure 1.10: Item memory and source memory paradigm and fMRI results.
A ZAA:

o« AN B2 AFG 4 P FAH THo] PF EL 02F0 2§79

rr

e item memory: ‘old’ or ‘new’'2 'y, TR &30 BA| <

1§ w22 2ot

1

e source memory: ‘left’ or ‘right’=2 g, =] A ¢

= item memory—= =H BB source memory—= B7HY BB A5} ]9l
Review Questions
1. explicit memory$®} implicit memory2] 2}o]=?

2. recollection®} familiarity 9] 2}o]+=7?

3. 71913 FAH 374 o] JoL
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4. 99 V8 At B F ojd A 9?7
5. dorsolateral prefrontal cortex+= Z4Z} 44?7 olydH 5A 9497
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