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<ABSTRACT>

The purpose of this study is to suggest the direction of the development of the working memory assessment
tool based on Baddeley(2018)’s working memory multicomponent model. To do this, we first examined the
concept of working memory and neurological basis through literature review, and selected measurement factors for
development of working memory assessment tool. Based on the selected measurement factors, we analyzed the
developed tasks of working memory tools and revealed its characteristics and limitations. We suggest the points to
be considered by the developer and the assessment tool user when developing or using the work memory
assessment tool and suggested suitable tasks for each work memory measurement factors. This study is significant
in that it establishes the neurological basis of working memory and suggests the points to be considered by the

developers and the authors, thereby providing a basis for the development of the working memory assessment tool.

Keywords : Working memory, short-term memory, assessment tool, central executive, phonological loop,
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1. Introduction Tl 9o tFe M7 wE AFES S ¥
AR G0l 7ol A, st 2 oA &
¢1 %] 3} 8}(Cognitive Science)o] =¥ o] f =, > T A B>l dFo] g HEAHA M

NN Qolibe AAAS gt Qe Amayg o o
of WA olFe] 2

ke JAE oldlstE = ATFEol € I,

A gk} o]yt 552 A7 29 H (Neuroimaging) o] #1719 (Working Memory)©] tH(Velichkovsky,
of W2 oL FIEHJOW, wF Fofol A=E 2017). #4719e At &3S 7z Q1A A 2~H
* - FE A S AAST A ol uwhet (Miyake & Shah, 1999)0. 24 W 317 o g HE
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A& HConway & Engle,

1994). A7l 985S 48 Z2F JHE o}

Alloway(2009)7F AAI g thqt A XAl o
H, 2H719 &0l @& FHES Q9 sl
AALETE v wEokth gl A7 &
Bl wel JRAow FrbekA N g5
ARl Z4d71qe] Aol AHFHORE {A H
2, 98 dAFARES obwe #AYr|ds =
et ARl A HAE ST wmE i
(intervention) S 7 %3} th(Gathercole, Alloway,
Willis & Adams, 2006). {719 &3S FHS
F3 5old & 2™ (Jaeggi, Buschkuehl, Jonides
& Perrig, 2008; Verhaeghen, Cerella & Basak,
2004), FHe] a7t g AHAE olold F Q7]
u] F o]t} (Holmes & Gathercole, 2014;
Buschkuehl, Jonides & Shah, 2011).
olx 8 A7 FoAol Ay ATES F
W XA, geodMs A7 SA4S AT v
g ErEo] s AFEE L =
e 3

@0 o o o
Ox

Jaeggi,

AL obFIt 4l Aeirlee A I
F o9 AAETIE A9 glon, YR T4

9] HAEFE 1Y
Azl A o R/HE THAE F 3
2006). webA el afgk kel ws S
Hhed gk #4719 AAETE IR et 9

ole] E A= AT md F 7P 2y
AH4-5 3 9l Baddeley(2018)¢] 2] 7] 9]

SAAAE, At SF7DE

ANET A 2aS AN

WA geds1ele] Ads AFH SAE Asua
ANETF AR A% JEe vad agan JE
of web 7] AEE A7)} PAETE D@ ol
5o 543 ARG Avind, Agr)e mde §
o AA A AL WS A LA et

II. Theoretical Background

1. Working Memory

1) Working Memory and Short-term Memory

2k 719 (Working Memory)2 A B2 ZZa} 9]
AR ARS TES AMdelth ATl st
|42 AgAAgE H3 AA ol (Baddeley, Allen
& Hitch, 2011), oJAHAA, F8, d59 7lo]= A&
S 33} (Hyman, Malenka & Nestler, 2006).
DA E AP g2 A et FRE A
U= HollA FF ©7]1719(Short-term Memory) ¥} & 2]
olg2 ARgHo] ghth. shARE ©@hr]7]elo] 54 o]
ARE @77 7]9sk= 52 (Diamond, 2013)%1
Wb, Aol R A AE R 23
= B ZIRY webA #4riee w@r)r s
Nd olw (Cowan, 2008), ©7]17]je] A
75 98-S s sri(Baddeley, 1986).
A #BHAA B E7]7)
o] 3¢ Azdowg ®OlY, Ayt
T @7 7193 FSHA7] Abelo] A #AVE
o W (Pennington & Ozonoff, 1996; Swanson,
1994), 71¢ Fdo] gk 8l &4 AFolA w7l
71993 AQdrlele] MR EHYA SR AEdRw
(Engle, Tuholski, Laughlin & Conway, 1999;
Swanson & Howell, 2001), ©7]7]19 3} 2719
A2 FEdga g 4 9l

2) Baddeley's a Model of Working Memory
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Q4 R Y (The multicomponent model; Baddely &
Hitch, 1974; Baddeley, 2000; Baddeley, 2018)<] t}.
Baddeley 7} AISHsE H %x9] #1719 a4 27
5 d(Baddely & Hitch, 1974)2 37F419] 4 84=
o]Folx <tk F JHe] BAL AAl(Slave system)ol
&5 X (Phonological loop)9t Al&F3F AAX A=
(Visuospatial sketchpad), Z12]3 gA} AAE &8}
3 Alojsh= TY A B 7] (Central executive) ©] T
Baddeley7} #1719 theas x7] RES AQksh
ojgfE o RdUS B Ad ZAyds AW fvt
KX 1)

(Baddely, 2000). et} o] ®dl

AAA el FYgE EFE AWsrlde RS
(Baddeley, 2007, p.141). %27] 229 A= ST
of &4l A& FAENAAN HuE F Uk o5
S FEIE EFEASNE Beta ouEA 8QlE
o] wo] 3]4te] 7]ol gl om(Baddeley, 1966), gt
ko] A E(sentence span)S AT £ At

(Baddeley & Wilson, 2002). T3k o]#] wo]E Fo]A
83l YA (chunking)S B3 S+F=Z A &
ZFo] IAE di= didol YEl M (Baddeley, 2000;
Baddeley, Hitch & Allen, 2009; Miller, 1956), #+7]
o gwke] sfelxH(Daneman & Carpenter, 1980)7} =
gytth olg 3 EAIHMER <18 Baddeley(2000):= Ul
HAl 2719 249 434 &5 7](Episodic buffer)
= ¥33 =4 ndS Aok tHFigure 1]. o] 2Ed&
skl AAR] SFZo Al A o] FER
5

o
=
U dRE Tdshks A Ao 24e Fa vk
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/ \\&f)/ \
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[Figure 1] Baddeley’s working memory model
(from Baddeley, 2000)
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71 ¥ Baddeley®} 1 wRE2 Y A4 =

&3 % (binding) <7-(Allen, Hitch &
Baddeley, 2009)& &3l F+&#Hol= =4y 7o o
A qEl Folg o ko] Qe AS g
o]Z 93] 7]¥& =d(Baddeley, 2000)°14 A3
2Ad71el aase] Aol wEriyefel wet
Baddeley(2018)= 71l AAIAE 2] 712 i of

(frame work)E ¥ 7]3tx g7y =49

o)
Zo]’é‘

a3

AEE At mdol A&HHA S #r
[Figure 2]. &A4%F EdidMHes S&F2o Al EZ7H
=

2AA S E I oA Aol Ak 457
3l #sgokal 7H4 gk (Baddeley, 2018, p.327).

] o TTEE W s
=1L O =) v [e) = 3
7l e Bl Az B3, %, 57 YRg 4%
2 - -
T 4 Aok @A mAAA Fdvle] 225 T
o) [}
Mol B4 trew 2}
Central
executive
Episodic buffer
Visuo-spatial / \ Phonological £
sketchpad Al k loop <
I I
Smell  Taste 1 1 I
Visual Spatial Haptic Speech  Sign  Musicand

Lip reading  sound

Color Shape Kinaesthetic  Tactile

[Figure 2] Baddeley’s a revised model of working
memory(Baddeley, 2018)

AR, TFIE dojnt oy 3, HoE,
27], wat7lE Eeto] o] A9 ddol HAEE
Aststt Fa3 54 34 Ald(rehearsal) S 9
& sHowA A, Ak agla F] 7oA 4
A A e dojeh o] F shgd 9
=A7F SEE A A2 e AAE AFsh
TEFEE B2 AEY] & ARE AFsa
frAele dEs FdsiH, 7 ARE AFse
5§ A A2 (Phonological storage or Acoustic
store)9} AlAE T 719 E& (memory trace)S
A= 2 FE(Articulatory loop or Subvocal
rehearsal) 2 T4 ¥ o] gt}
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‘(l?l‘ = S s =]
So ARE Adsts AR a9 Az 97
AuE Aeshs B0 49 Ax€, 1gn 2% 8
AER Wreld 4 gtk

Az i]ﬁ](pure attentional system)©] t}(Baddeley,

2018, pl04). WeEkA FdHA79] Ve FAHF
(focus attention), ¢ #3H(divide attention), F]
A 3H(switching attention)?] 3742 #FT 4 Utk
npx o 7 st 9kET) = 3}?37104 el A o
2AHA (S FE, AlFE 2AXHE) RdS 7
39 (RepovS & Baddeley, 2006), &7]7]el7 X
aglal FE7sd G AA" AgE &%
7F2 Z 2] ¥ A A o] tH(Baddeley, 2018, p.308).
Baddeley(2000)+= 43 A7]17F thatdel BRE
Fgsta fASE Vles Tt 7pg oy
o]% t}E dAFE(Gooding, Isaac & Mayes, 2005;
Jeffries & Everatt, 2004, Rossi—-Arnaud, Pieroni,
Spataro & Baddeley, 2012)& E3] 434 «4=7]7}
o] gas Fsin T Ao gEF}A HFE

Ta2
= Zo] w3 FtH(Allen, Hitch & Baddeley, 2009).

=

to AN ol

3) Limited Working Memory Capacity and Age-
Related changes

Miller(1956)= 719 Z(memory span)d] =4< %
aff Q1%ke] 3}7] 719 &2 golg(chunk)®] <ol w
o} AARHY, EAket = sl #ARle] mie & 7
= A ;Q‘j)@}ﬂoi ATt AbstA T 714 Wolg
921 T9E o v]stth(Baddely, 2018).
=4k shsitrh W ol g (chunk) o] A
@] szt JoE(chunk) & ©]F

dojx 71eed = Ak
o] & o] dAFEo] Millerd ‘miyel 4= 75 <l
LatiaA A7 &S T F2 TR A e

G 238y g2 AFE(Baddeley, 1996; Conrad,
1964; Cowan, 2001; Craik, Gardiner & Watkins,
1970; Levy, 1971)< 3@l ©] A+ AMEE HHA <
Holl wet 2tk Alo] ¥el A

Cowan et al.(2005)2 #7191 &=Fo] 7] ofy

2} 4ol 9.3|8 7HgTh= AL SAE AAFom,
Baddeley(1975)= o] Zo] EJJr(The word lengh
effect)oll st AF+E T3 +F 719 (Verbal Memory)<
2% FoF ST F e "ol FutE 719 5
Utk Basdnh ey Al Z7] 719 A
(long-term retrieval), 2 43l (processing load)ell
wet 719 ¢ e W7 SR 7] el g
A7 BE AS 2 G9E AZE
(Dehn, 2015, pl5). Lok B8kl @7]7]qo=
Eo7Fa A7 A AHEEHe diiiEe] AR
715% el A AstEar 20730 & el @] 719
Agael A bds] AYAA @AHCowan et al,
2000). frdgh ool= AdE AR A& ow A
HAY AlAdE = Ageld, o] A BE HAS T
718 A% & 4 tk(Baddeley, 2000).

24719 e dA8g Aol ofYet AR}
At o Aol AR AEHHoRE wWshgitt
(Jarvis & Gathercole, 2003; Kane, Hambrick,
Tuholski, Wilhelm, Payne & Engle, 2004, Kosinski
et al., 2003). Alloway, T. P. & Alloway(2013)+

58045 HOR @ Arle e Y ATE 5
3 #ef71o) ol 10t - Foll b whE SEw
westn 2AE 0WAA 1 §Fel Fhdtm
Bushsin

2. Neuroanatomical Perspective on Working

Memory

¥ 94 A3 (Brain image research): 2447
ol sl o]4te] sFstA fxlef HHE U=
é] 31 Baddeley 9] 241719 2dE& A sh= 4174
g4 ZAE AF 3k tH(Reuter-Lorenz et al., 2000;
Parkin, Yeomans & Bindschaedler, 1994, Ruchkin,
Berndt, Johnson, Grafman, Ritter & Canoune,
1999; Baddeley, 2018). atA|¥k o] F7o] 27| 4]
T ese Fste W o dgo] k= A
= YulsiAl= g= o] A=
St Bt ¥ FA4seE FE U8 A &
o] A 3= W (Prabhakaran, Narayanan, Zhao &
Gabrieli, 2000), ©717]19 el 24 7]1<] Aol et
o] ¥ ol sAd 243t d F A7 wiEol

(2

|

[
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T2 d4gste=

o} olgldt A Mo E BFea oy AFSo] =
b EoF F
:

a3 @r)71efo] Z4zt FA Y (parietal lobe)¥ =
4 (temporal lobe)¥} #& Eo] AFS s
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Smith & Jomdes(1998) do] of
oja1 AlFZt ARI7F BF A F= &
=, B3 #A¢g7)e e 2 Ay A9)s
st §oF w91 53] A (dorsolateral prefrontal
cortex)®} A th7d3] A (anterior cingulate cortex)©]
g stE dvtar Baskiet

olggt A7 AREL A7 dri7]e] 4l
BAow FelHo vk AS ou| e &
Baddeley 7} =733+ vle} o] S8F o} Al I 7]
o] FEHo] Aok AATA FAHE AAIG

I
iAH
£ g
N
o,

—“irzi

N
Sl

[o2

1) Phonological Loop

SEFI SEH W79y 2 AA A
Ao #Aut(left hemisphere)oll ] F2 2t}
E3] &¢ AFALE 22w 99 (Brodmann area)

40(supramarginal gyrus; Wernicke's area)™ =
Hol 9om, gFIZE BRIl o 944(Broca’s
area)®} T o] dti(Baddeley & Wilson, 2002).
e dTdAeE 5 BERE AL AdES Al
Fg= KIS

Gathercole et al.(2004)-2 FH*(left hemisphere)
o] & FAHA o Y(inferior parietal area)o] Z

$¢ ARE AFHT FZATY

37 - uvo
vé_oi__ ©H =

< 9 (anterior
temporal frontal area)e A]<(rehersal)¥ & o]
Atz 9 em Baldo & Dronkers(ZOOG) RLA

2] ¢] o] & (supramarginal gyrus)e] &+ 7]9S HxE
st gehs dttha R

olggt A= SREA Tr]7|dde] & AFA
o Ndeg BIAHUTE RS AA s AATH

Brain, Digital, & Learning, 9(3)

SAoH, S+FXLI} F 7
o 9Ath= Baddeley®] & siNH gt

2) Visuo-spatial Sketchpad

AN HEA A= AT @773 2479
o] F& 9 (right hemisphere)®] B Z =1t o
6(secondary motor corex), 19(visual association
cortex), 40(supramarginal gyrus), 47(orbitofrontal
area)?} Aol 0SS HA 3 tH(Baddeley, 2018).

Bunge & Wright(2007)= $1e]vla23(superior frontal
sulcus)¥ FA 9 % 1% (intraparietal sulcus)©] A&
ARG Tlsedl 73S Qe gl on, Smith
& Jonides(1997)= Al&3F 8¢ T4 Q4AE olF &
AHe A AdL HEe Al Alx"HlS 1A
oA | AlZtE AFre] Aot A
occipital lobe)oll A @ &sfa ¥ 3k
parietal lobe)oll Al &% 3FtH(Dehn,
2015, pdb).
= AEE @713 A4
Ao e Hol glem, Baddeley
o] A7 ‘]fﬂEﬂ A ZrA sk el A A A
skl Al aaEo AR EeEo] 3l
e s 1w ‘}13}.

3) Central Executive

s F2 S A7 9 A (dorsolateral
prefrontal cortex)® ##Ho] QoW (Rypma &
D’Esposito, 1999), < #|(inhibiting), 784! (updating),
A 2 (shifting) So] AT v FAIHATG(Kane &
Engle, 2002). ddF% < 9 (prefrontal area)< 2t
A7l A dojet AT ARE TFS o &4
ste = AAY ®elw, F4A7Ie a4 S7hskd
Hj )2 AAFY 32 (dorsolateral prefrontal cortex)
o] ff &A3tE}(Dehn, 2015, p5o). LY FUH
7] 7150l AFdolnt mdd AL ofynk. AT
dol A= ZAS A7 fs Heo] e A
AAE A setE Cowan(1995)9] A Ao}
ol Mo g FEE T3 Ha xdo ¥

(Badeley, 2018). 2=,

O

)

oﬁ o

[
Hal Aeagde dd
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ofyel vl ¥ FH9E L‘rE‘rUd‘ﬂ(Wﬂson &
Baddeley, 1988), #AE F3d o F9
ez}
=

= F9] A A(attentional system)
4) Episodic Buffer

Baddeley(2018)= 484 ¢57|7F shihe] &3t
A QAE JHAA gon, dAslE = ¥ oA
5 58S veld Aol KBkt o]y s F5o
174382 =7+ Prabhakaran® 71 8559 A+
A = 4= <t} Prabhakaran et al.(2000)& %
H]Etﬂ— ﬁigﬂg }\]—7—7]—?(-1 iniﬂ H=
fMRI 9+&5 S99, 2 23 &
AFHA o & FA3E YeW
Z7F 29yl &A
] &4 3stE YeRT
7)ot A5t kF7]
=333} (Baddeley, 2018),
9] grela YA)|H o7 HET
Z sk f2gsttt Ao disk Al
7E A F3ch(Prabhakaran et al., 2000).
ﬂ h
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wh o o+
nl1o ol
y o2 o
11&
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1R e

]

o, ot
o fa
N

19 of

T AdE 43 G377 TR
+ Baddeley(2018)2] =#i7]e] =gl
Aol Aty F7lE SN

tlo
>
X
Q‘L
=
o iz b
o

3. Implication

Z 7)o HAALET NS 98] 2ol A,
Baddeley®] #1719 2l agja A48 2AES
Ad gttt olE B3 Fr)o HAETF e

AALE S B3 AT

AR, @771 ZA[47199 7es ¥

e AATH 2AE A9719% v=
Aoja dr)71d Aol A7l A7t %—A
tt2thE= Swanson & Ashbaker(2000)9] 7742}
A, G713 27 ge] sgAow At
= AL orudtk(Baddeley, 2018). webA w@7]7]¢
I AQrlIdes der 34T F A skel AAE
A dart glow, 54 AxE Hudomy
A2kl ok (weakness)o] 1] A F(store)U A A
1] A& (processing) 1A Fetst 4= Qi)

4, #AA719Le dd 227 ofye vF F
Aarz A5 9th(Baddeley & Hitch, 1974;
Baddeley, 2000). 74]5}7]- ZF QAL A2 dAuy

Jo
o
on
D)

_Bi
o
S T o =)

g

ol dov A 1 st A7l
ol #1719 Ri%% 2z 4%+ de #
Aol el Aasitt AAHFTA AW ATE
ol 1 ¥3l Baddeley(2018)2] #17]9] =& 84
=3 #dd g AL <Table 1> Zow Al
A3 Aol Boks W AAVY 245 T
5o At

<Table 1> The brain activation region primarily associated with working memory components

Working Memory Components Hemisphere Brain Primarily Activation Region
Phonological Phonological Storage Lo - supramarginal gyrus - Inferior parietal
e
Loop Articulatory Loop - Broca’s Area - anterior temporal frontal
. . - secondary motor corex - orbitofrontal
Visuo-Spatial . . .
- visual association cortex - superior frontal sulcus
STM/WM . . .
Visuo-spatial Rioht - supramarginal gyrus - intraparietal sulcus
18
Sketchpad . -
etelipa Visuo System - occipital lobe
Spatial System - parietal lobe
Central Executive Bilateral - dorsolateral prefrontal - prefrontal
Episodic Buffer Right - frontal lobe
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AR, ZAd71e] 2452 3 7HA] 7T HE 7HA
AR goerg HAALET AYAS awshd]
2719 848 ST o Y HA7E obd o
A S A&t A7l §FE SAHAYE devt
Ant. o2l HAF Ao Hgks o] &ate] A9
23719 &S WMo =M (Waters & Caplan,
2003), A2 WIS =L & ULk

A, @771 3 2d71o el EAd s 24719

g

e b
ko

N

)
¥
Aui

g8 2

SEFETE =AHE F 9 S @771y
(Phonological Short-term Memory), 7% 2719
(Verbal Working Memory)¥ Al F2A ==

ST e AFT @71719(Visuo-Spatial Short-
term Memory), A3-3F 2H1 719 (Visuo-Spatial Working
Memory) 283 F43 3 7](Central Executive)2}
A 3}4 ¢+% 7] (Episodic Buffer)o] o}
Baddeley(2018)2] #}%17]¢] EdoA &F
A= AANESE F71719A AAE
AR Ao A%s gvta spgPgoy 1 9
=l grololst 2 & (Badddeley,
2018, p.327), &4 HAE &2 Azt ARE A%
st 9= 94 wok dshA o

¥0 (K

e orr Lo

e WAS e &
FAAAE olel i A

<Table 2>9]
kel 7]

o Z-2] 7]
298 FAET Fo

Brain, Digital, & Learning, 9(3)

2 AAEH ol & wEoR 7] dE HAES
5 A¥ra, 34 eddE 1 7|53 8% =
A e A7 A= A A B
& AAletaat g

III. Analysing Working Memory

Assessment Tools

1. Features of Working Memory Assessment

Tools

(non—standardized) ¥ E:rLi/ﬂ (Conway et al., 2005),
At 99 W 9 143 = A= JARE E
2] Alg5 o] %“jr(Engle, 2002; Lee & Park, 2005;
Schmader & Johns, 2003). ®& #Hr|od &35
7hR AP S oAl 8, HA3e ddo] o]El, A|A
AE 3 T AAG ASelA B U2 8-S Hol
7] W& o]t} (Foster, Shipstead, Harrison, Hicks,
Redick & Engle, 2014). =3+ #1719 &332 At
Al A5 ;A a<l(Conway et al, 2005;

Tuholski, Laughlin & Conway, 1999;
Kyllonen, 1996)0. 24 AMEL 7]&3 A2 #5
(Cowan & Alloway, 2009), Fge A
(Conway, Cowan & Bunting, 2001) 5 st 59 g+
A AHe BEY 2453 AABAVE Aot

Engle,

SRR

<Table 2> Working memory assessment tool’s measure factors

Working Memory

Measure Factors
Components

Measure Function

Phonological Short-term Memory

- Store phonological information

Phonological Loop

Verbal Working Memory

- Rehearsal and manipulate on phonological
information

Visuo-Spatial Short-term Memory

- Store visuo-spatial information

Visuo-spatial Sketchpad

Visuo-Spatial Working Memory

- Rehearsal and manipulate on visuo-spatial
information

Central Executive Central Executive

- Attentional controller

Episodic Buffer Episodic Buffer

- Integration of multidimensional information
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span task), 29l ¥ I A|(operation span task), ¢
7] Z FHA(reading span task) S°] UrH(Lee,
2014). olglgt FAEL AA71de 39 A A <
R4, FAl AANE AS5E Fdsts WH, G
Ak B3l wet vHw, AaAES olye

ATE ZHs] 40719 AAETE ARl A

Zolol A ARRHIL A= FA7Y =
KABC- I (Kaufman
Children Second Edition; Kaufman & Kaufman,
2004), WISC-V(Wechsler Intelligence Scale for
Children- V; Wechsler, 2014), WMTB-C(Working
Memory Test Battery for Children; Pickering &
Gathercole, 2001), AWMA-2(Automated Working
Memory Assessment; Alloway, 2012), 85 %
Ad71e A 53 % AAl(Attention &
Working Memory Lab’s Complex span tasks;
Conway et al., 2005, Kane & Engle, 2003; Redick
et al, 2013; Unsworth, Heitz, Schrock & Engle,
2005), v = &F 719 HAKRivermead Behavioral
Memory Test for Children; Aldrich & Wilson,
1991), 719 % sks5 A AHThe test of Memory and
Learning; Reynolds & Bigler, 1994), W& ®H ¢ 9]
7193} g #H7F =7 (the Wide Range Assessment
of Memory and Learning; Sheslow & Adams,
1990), °o}5 719 #H%X(Children’s Memory Scale;
Cohen, 1997) So°] Ut}

o] T g AMgH

AP B7EA oM, 11

A e

Assessment  Battery  for

)

.

i

2

7ol 7

)=

]

oX

o

do

£

m X

o

1) KABC-II

ok 3AIH-E] 18A4]9] o}lF 3}
et AdxsHs SAHsH] As AEE HdA
S A AH(Individual intelligence test)e]t}. KABC-I &
Cattell-Horn-Carroll(CHC)2] 441 &4 =23} Luria®]
AR YA md RS 7o s, w7
719 (Short Term Memory; Gsm) AAFS Al Z}x] g
AAre] d= Q12 (face

Aade Yo A

(Visual Processing; Gv)

recognition) A S E& G 7]Y A sht,
@] 719 HAbe Tl —v‘/ﬂ(word order), =2} 3]
AFnumber recall), < +2(hand movements) S 2
T35 3709 skl HAARZ o] FojA gtk WA, ol
A= J7EAE 2719 olES di, IdAE o
A e AR E719 AFAE 9A = FAoln)
F oHAAR 22 33 kA 279 2 o] FolXl
£ HHe 3=

& wA Y kA Eukdol

5

A7}

l

=
5
X

=

ofr

o
4 3 At @

5% ok ¥ F Lule o

A7kl FFH AT FHFES LA A}

ETEA AAA 7HE Y AR E R v A F
tﬂ

of wel AFEEE HAET e, 24 67
oA 7A THLE7A] ok AEe] ol T A
(Wechsler Preschool and Primary Scale of

Intelligence; WPPSI), 6404 16412 o}&& o}&
4 A& X5 AHWechsler Intelligence Scale for
Children; WISC), 1641141 90419 41 420&
A2 2% HAAHWechsler Adult Intelligence
Scale; WAIS)E o] &3t} o] & ol 8 4d&8 A
SHAR HA WAl WISC-ViE 67154 o159
Ase FAsteE 754 5704 F8 A A9
of olalg AF, AZA I3 A, A FE AT,
Aol A, A Sx Ag)E ATEh
WISC-VellA 27192 24719 A5=(Working
Memory Index; WMDE &3l =&3lH 37FA 314
Al =2 Z(digit span), ¥ *(picture span), &
Ap=52 2} %ﬁ](letter*number sequencing) & ©| o] #]
At =2 F2 @A FFE dE sAE £
W SAYE, deoE, LEATSRE ol Wt
= Ao, 19 & Ao IHE BHi SAUE
a9s FAske HAlelvh. EA-sA @Al HkhA
7F @Azl Al Ao ket s Aled & A
A7 ARG SAEAE Gl &4, A LE5X
ot}

S AGATE AR A Rk A

-
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3) WMTB-C

Baddely & Hitch(1974)7F AlIFgh 241719 o}
84 7] BdS 7t R AE HAETEA 4

670 FH 154 9L 7HA] ofFe] A7l
Ask 4 glth. WMTB-C+= Baddeley 2] #7]
o] 37}A &9 A Al(central executive, phonological
loop, visuo-spatial sketchpad)E &3 ¢+ U= =
107+ 89l AAbE A H o] dtk<Table 3>.

e =

<Table 3> WMTB-C’s subtests

Working Memory

Subtests
Component

- Digit Recall

- Word List Recall

- Non-Word List Recall
- Word List Matching

- Block Recall

- Visual Pattern Test

- Mazes Memory

- Listening Recall

- Counting Reacall

- Backward Digit Recall

Phonological Loop

Visuo-spatial
Sketchpad

Central Executive

4) AWMA-2

WMTB-CE Ht®g o= H|doj% FdFA7]
AALE E3Fste] Az AFH 79 29
A Toltt Hx Wz AWMA (Automated Working
Memory Assessment; Alloway, 2008)% 44+
247448 #Af7Ige 4T 7 de =T
12789 39 #HAFDigit Recall, Word List Recall,
Nonword List Recall, Dot Matrix, Mazes Memory,

7)ol =

Block Recall, Listening Recall, Counting Recall,
Backward Digit Recall, Odd™One Out task, Mr X.
task, Spatial Span task)® ©o]Fo{# Ut} o] &
AWMA-20 M= thd AZ8 & 54A5FH 6942 =4
stal 54 245 7 AHF7I9 (WM verbal), 77
@71 719 (STM  verbal), 2] 71 9] (WM
visuo-spatial), Al &3t ©7]719(STM visuo-spatial)
o2 F4 845 FESL o9 HAE R F

23 th<Table 4>.

Al 3k

Brain, Digital, & Learning, 9(3)

<Table 4> Measure factors and subtests of AWMA-2

Subtests
- Processing Letter Recall

Measure Factors

WM verbal - Backwards Digital Recall
- Digital Recall
™ 1
S verba - Letter Recall
' . * Mr.X
WM visuo-spatial - Backwards Dot Matrix
- Dot Matrix

STM visuo-spatial Block Recall

5) Attention & Working Memory Lab’s Complex
Span Tasks

©
F A 24 (Conway et al., 2005), A& 3}
we] HAMETE sk Ao ofyet g A%k A
g5 sAldl Fdshes AAE ety 53 & A9
= 971 #% #A|(Reading span task; Daneman &
Carpenter, 1980), 2}%1 & ¥}A|(Operation span; Turner
& Engle, 1989), A4t # I A(Counting span task;
Kane, Hambrick, Tuholski, Wilhelm, Payne & Engle,
2004; Unsworth et al, 2005), &3 % 3I}A|(Rotation
span; Kane et al., 2004, Harrison, Shipstead, Hicks,
Hambrick, Redick & Engle, 2013), ™% % 3}
(symmetry span task; Kane et al., 2004) &
Kane & Engle(2003) #MalE9] 2719 s 7]k
om T A F A, i F A, 3H F AAE
ol 7“”51 7|Rko g2 A])7
29 F A= ghekgk 8k g AE ERA,

ol fx}ﬂoi Xﬂ 1% ol Aok &AM
A

o
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A B C
Operation Span Symmetry Span Rotation Span

Distractor Memory

Time ®x3)+5=21

Distractor  Memory

Distractor Memory

Time G

p

1 T1
Recall *U*H Recall [ . Recall 1}%
FH

[Figure 3] Examples of operation span, symmetry
2014)

span, rotation span(from Foster et al.,

2. Limitation of Working Memory Assessment

271 AAETFES] B4 A7 2471 §3%
S AT HolA 1 Aol ZAW AAES T
BAZY slvlstn, SAstE = A AR oly A9
Tt T, ol8Ad 27 Tol AR Egn. 1 2
e FAHeR AR oy 2o

A, SEFZL NSt 2AANEE FAHEE
T2 E S5 FAES A5 Fd we
gstA FiEET dE 59, &% @719 &%
29)719] S =74 = 344 =(Digit Recall, Number

B

2k, AL, v ghe] 59
Aojd A== FA O AL, AlE3t @773 A
3 AY719E SAsE= JJrZﬂ (Face Recognition,
Picture Span, Block Recall etc)& ‘:”% o, EE

Tools A o A3 AZoz FAHY 9
=4, @171 3% #4719 s 5740]—-‘: A= 1
A1 AAETE T WEARD A971Y HAE 5o W FREAT o9 Sof, &8 Wl
LT 57HAE A A= <Table 5>% 7t} 3 AT w@r)7]|9e =AHE A E(Digit
<Table 5> Analysis result on working memory assessment tools
Tools
. KABC-II WISC-V WMTB-C AWMA-2 Complex span
Criteria
Phonological + Number Recall - Digit Span - Digit Recall . - Digital Recall
Short-term - Non Word List
- Word Order Foward - Letter Recall
Memory Recall
- Processing
Verbal Working Letter Recall
Memory - Backwards

Digital Recall

V. -S t' 1 ..
1suo-Spatia - Face Recognition

- Word List Recall

- Block Recall - Dot Matrix

Short-term - Hand Movements Picture Span - Visual Pattern Test - Block Recall
Memory
- Mazes Memory
Visuo-Spatial " MeX
Working Memor - Backwards Dot
£ Y Matrix
- Letter-Number - Counting Recall .
. . C. - Operation span
Executive Sequencing - Listening Recall . Rotation span
Working Memory - Digit Span - Backward Digit . Symmet P an
Backward Recall yMmetry: sp
Episodic Buffer
Target Age 3~18 6~16 4.5~15.75 5~69
Number of Task 3 5 10 8 3
Baddeley Baddeley , .
Theoretical Basis Cilii;}slel(\)/[rz dzld Working Memory Working Memory El\r/iizosr Wl\(/)[rolzrelig
Model(1974) Model(1974) Y

Automation of
Measurement

Non-Automation

Automation
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Span Foward, Letter Recall, Dot Matrix etc)& SAstA Hstar dth(Pickering, 2006). 2=, #4
sHolal WAl glom d#e HAWE dam o 719 axEo] 7HAI e EE Ves FAsE
= W T AT AE AU s 33 A== glow, ofd A7l HALEFE AHE
shi= A E(Processing Letter Recall, Backwards stoete 27l &% AAE AT o] oy
Digit Recall, Mrx etx)> A3 27} Ao & g A4719 7ls AAE dxdHa & F o
TEHAY Jre] 223 WAool dask S 7 (Kaufman & Kaufman, 2004).
Aret AlZE ARl Fito] oY HAE W UAA, Baddeley o] #1719 &S 7[Rto = s)
& ok = ’&‘ﬂ@(distractor)"] x3E U o= = HAAET T A3 gF7E SAS e e A
Dehn(2015)¢] “©7]71<j 2 #9f7]efe] &7 7I£2 A= flth WMTB-C9F AWMA-2+= Baddeley
= %]i]“c'?}h A polt}, (1974)¢] #4719 27] Rds 7wk A %H
AR, sFF8P71 4 - A3 A9 = =, 93+74 <24=7](episodic buffer)E F7}3te] A
AE 3+ %TETQ] BAZY  Ewsin. dE 5o ket 4 EES whgskA Xskar tH(Engle,
WISC-VE d¢oz =45 343 7(Digit Span  2015). HIE A543 437|171 oA 7bA] deAA &
Backward) #AE TIHA7] A A= —'-ﬂ‘verﬁ} Ho] WA Baddeley(2018)¢] 4 REdof A

i=]
I oy AWMA-29 A% +5 2471

KX u
T T
ANA ATe Frhe A Ll W Z4 an
= =

i

Fobal ATk ol F 7HA ol f = —%%ﬂ% T A A x23d a7t v
o AA, AAAZE oW Vs S F8 8RSk oA XA, s @Ae] A} AR o] HAESERT v
o 2d"& —r~7}°15} deow b e 3 2 YEpdn ol A= dolkd me debA =
Ae w24 ARE FAAA deos w24 AR Aow HoleH, oE doAE AAAY AL
& ZAEoF SRR S8 AT Y ZAHvide dfof b= HAle] AF dolmTt oW v AF
2 85 F AT FFHA7 7] Fo =4 of S|P A AFetA Gk AWMA-29] 45 o
2 R 2¥S wEod s 4 HA & Aol 5769A 2 v Hth ol #AS] AUt
2 B F Ade otk B4, #AH7199 75| Al o - ghebeta Gl A EE ToERE AL
A ow B ME Gvdol 7] wiwelt TAE Qormg A Aste] HAstH A=
e IA HARSE 719 ALY &9 HAES o7 BRItk oA d A7 AAETE AXE o, =
712 X9t 719 THS =43 (Dehn, 2015, Aotz st AHd 2E W&y FAE AAHE
pl00), Z4719l= SA4st7] el /Hdd shel AAb a7t vt
=< AAe] Fxok WEalrt oEsk= Aol ofy Ad#A, <Table 5> AHEW WISC-VE x3
2 T BgH 7S wtgslez =45zt 3]  Rivermead Behavioral Memory Test,
3t A7 2 4AWS SAH Sk Aol ol Wechsler Memory Test, the Test of Memory and

A, BE FP7Y 245 A HAIESE Learning, the Wide Range Assessment of

itk <Table 5>A RS W KABC-I+ =& Memory and Learning, the Children’s Memory
@713 AlF3F @7 nrs A5, WISC- Scale 59 AAIETEL o240 A7) HEsx
Ve WMTB-C= &34 ©71719 3 A3 @7 %t} (Pickering, 2006). ©] HAAIE=ETEE& #F7]d
719, TSNS FAer Aok E=g |FSE 4T F e s59 AAES AAsta
AWMA-2+ & @717193% 5 24719, Als on= ZHL JtEeARl 54 AA4E AT 9
@7 Al AdreRks S48 o olgHom ol JHo] ofHIA ZAHAAE AW
o, 53 F Al SIS S48t vk & {7 uiEel HAM=TEA AFHom o &
Att7 WMTB-C2 5478719 715& 43517 Ao B 5 9l
Ak sk9l AAE AN TFHATI HA oG, WISC-V 2 WMTB-C¢ 4% == 42
ekl Fo] 7|WF 7] (attention-based function)S of FFAR HAFTH AUt} o] AAETES T
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A Adge W @A A geE 57 Ak

2R A5 g @A 2 wast Ae 44
of A A A A eke] wAL AE} Ao
Bl F9 wA NES 43T 5 gonw
FA4e ZAE AAR FE At WG
BAle] wE B4 Fasortn wAl £ @
2 A% M2EE A8 34 Ave] WEt 24
ootk W wY A AYY S 24D
o R RS BAel MFA e v AnE
AA Qe F AAAW, B ATl A HAE
Fo wA S glelme AY A% wAS A

s ol wggstn @ & 9

3) Automation of Assessment Procedure

of ZAETY AN Ao st ol
ANEFES 1 olEH we] Az e
Al el we ZYse axg G2 6
S gek shtel sl oY Aedv]e] 8t
AL AAARRG 291710 820 75S
@ 5 Q] dEolth webd 4eds1ee
Aol Sgpol vlS Fashul, WA
AT AR SRS BHS
33 Q4sha glojok @k el Asivlel WAL
=]

T7F ARtstE e AAE 7he) A QAE Folal
3 L=

2 X
N r®
2 N

N
2
o
JE

o 2ok R
ot

op od il uh pot

o
-
s
\I

A7t A4E wEsd Best Aok webd @A A
Aok %4 A3 N9 0 RE Folw PAETe A
AR woly] s FHFE swel EEsE A7)
o AAET A% P2 dF Dast ot

Tasks

7l dE A971Y HAE Faste] =S A
e wie= dojet &3] ztolE arElsfof gk
S FAste g2 s AT 719

ek 5A4S wkgste] A EHAeRE H A5k
AHEE AS S AR djA o] o dFgS v
tH(Pickering, 2006). WMTB-C¢] =9 A& Al#HZS
AR, TR ZFAYS W JojEt " o
=7 YE oW (Hoosain & Salili, 1987), €Y =o0]

AR S ]
L
e

Brain, Digital, & Learning, 9(3)

(Welsh)oll A= gojitt H=7F st yebsktH(Ellis
& Hennelly, 1980). o]= T5o7} x5 =g 4
olrHth WAl Aolrt ga Jd=oje dojry 4
7] wj&Eolh T3 mlE 7]9)(Maze memory) AR
AT MEE UFHFANA AF v ek shy
I 2] ek vhepe] A kel A A Aozt W
2 2143 = At (Pickering, 2006).

ol gk wto Al 7] el {17l HAAE 1
2 MYt ALk e FoE asiH, A7
HAE Zud uf L FAete] 4 dolE v

B FAE W& AR AR wat ok

2. Development Direction of Phonological

Loop

1) Considerations for Phonological Loop Measurements

SEFEE 5420 &% A4 (phonological
storage)?! &+ @719y 5 #AYridoew
e g)\‘_‘:_ﬁ, o] & %_‘%Xg)ig] 01/\]x4 x{x}/\ﬂ_
S A sdaA Rt 52 A 2] (processing) 7t

=
32
e
N,
2

= g} 1 o &o] FE %t} (Archibald
athercole, 2006). W&t 2%

A dEnts Fdsng O AEE T A
| doh 9 g Aol A=A A
subvocal rehearsal)< &3l AMEhA &=

HoZ Ep—J o z2Zx4 y_r/} Q#;Eor A

P

—~

fz

fo m B % = oo XN orf R oft rr
.i[-u: X,

(1) The Phonological Similarity Effect
Hl =gk 28 (&)Y w4, dolE2 Hl=shA] &

2 ol ws AHEeA 7dsE el 9 oy
* AL Ty o &5 £, 9 p, me n, k& ¢ T
FAE S 7R deoju HATE 71l F4 A
A FFE vA= AS vt wEbA ST E
& S4staa & e 54 A 2945 AA
371 e MY AMEZS AaEa wrEzRog A}
<& I a7} vt (Baddely, 2012).
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(2) The Word Length Effect

S (syllable) Zolo we} 3o g7t Ay
o= Holx= A& watth A Al Foizl dho
g WD 2a92 daEs %S o, vl Pojg
WA TR Abolell= EA g Ao o HEF
2% Srol W gl wEel wolE AT 4 9
U (Baddeley, 2018). Wt S&F2 =7 FAo] x
FHE golEe e dolw Awd Bast vk
(3) Articulatory Suppression

o A AFA Vdsor & FES AF
34 oA S AL Ak ok wg How

g flo] #ete= WA AA s B8 &

Lo & B

o] Zat= A4 A=
Aol &7t WAA A=
vocalization)dl] ¢J<&EgttbH o] A4S X
o =X o] o] aiE AAT 5 dth(Baddeley,
Thomson & Buchanan, 1975).
FeFEZ 54 Fol ‘the’ Y ‘1239 2
0% WE= AL ©9x =AA
tH, & A7 Aol ofvE AlZA A
= 8S A A g }.(Baddeley, & Vallar,
1984). dvfatd ek AR 4 AGLE

A
i

Zs

=

X
ol

=
=

=
=

O

ol

A

=

Lewis

FAHoR HILFAT ALH Azt FEFIE
TEEHWE sy e]l  Hasty]  wiEelt
(Baddely, 2012). W&}A =& @771 A4S
W, AlZHA Ao zA5S AATHGH 25 JdAE
AbgEte]l AldS 9S Havh 9tk o] W 2
AA o7t UFE A& A ATHOR HHH
Aol 7hEskA HE Ass a9t SR
‘the'sl 22 YF 2 dolo ALES A ghs) ok

& a7t 9% (Jung, Park, J. Y, Park, 2015)

(4) Long—term Memory Effects

Hulme et al.(1991)2 &4 #AE Fa IZo

PN
tl.T

= our, olv] 943
3 !

3lth(Pickering, 2006, p245-246). ©] #A S
o] H - (redintegration)@} 31 w@7]7]9 o]
Hog HEHE 719s FH87] A8 717199
¥ vt 2E o v g th(Hulme, Maughan &
Brown, 1991). W&t S5 o] Ao 7] 7]
o S Hastetr] flal v Py FAE 93
Ao Al A= o2 AASE oot gl

oju]
]

7615

& o4 oo

oM Yo

2) Phonological Short-term Memory

S WA 24 9% BAE AR
WoEed ade e 2

AA, A AT G S8 JRVOR AT
B EANE AHES k. A2He 4Te AT
T A% ARt LeFIE AFHeW Ado] Ba
svl, GwoR H4% A% YRE KA I

AA, ZAeE FEo]l  glAW(rrelevant)  AFRRE
(distracing) 2.2 <13t
otk Hgol s AT A= S AAEE #A
E FAsioF stnE SEFA7 Y] FFs A "k

W 5 9717199 83
A= A A= ¥ do] 347 (Non-  word
recal)9} AR FAF 8]448}7|(Forward letter recall)
ojty, TAb= wolrt} 9]n] 7]¥Hmeaning-based) 7]
7199 &S v A womg 4o 7k At
A% 7] W] tHDehn, 2015, p97).

3) Verbal Working Memory

T AGTIdE SAs] S dHAES e o
Aag 848 et oAE ALt &% @717
ofx} 2ok urt 7 A9vle] dA s ffs) i
gellof & AME o 2o

AA, TF AGgLE ARE FASE TAl
Aelsts Agriefe] #estnR A, AT,
Wi abe, Aol S F fdsr] 5 o8 A
3 e 489 5 3y

- 152 -



SA, ¥4 A S8 w7lele] e T 4
=

719 oz EFEHDehn, 2015, pdR). &S 7]
u ©o]ES IF3)ske A7 (chunking) #4o] A3}
22 9u 79 A2 (Meaning-based process)E Z%I

I BA R Ageithal & —’F u/\‘:}

=y g oo FF FAYridez
Ajtet A= droz £AF 3]4d8H7] (Letter recall
backward), 2ol S93lH A} 37435171 (Processing

letter recall)”} At}

ko
ind

3. Development Direction of Visuo-spatial
Sketchpad

1) Visuo-spatial Short-term Memory

datal A
ol LA kol wk.

A, AlEt 2AAAEE FAHQ 3]/ (Serial

recall)o] 7 3gtalth(Baddeley, 2018). thE 2l Al &
e

b 2AANE FAZRAE EF A } 4] (Block
tapping task) ]E} 01‘—“ AALA 7 S A ¢

=3 1311/} ]1
ShAIRE A A A 2 ]%Z& Ag e QTS £ahA
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AA, o &7]7]9 T%Xﬂg’r U}{W}Z]i %Oo]'@ 5@
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o] FA|ol] EJFE A ool

A, 2oy 54 FAE 7 HA Y AES
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Aol AS AR HAR AAEE 7S oln
oo vk A7 e s wA "Av =3k 7}
A719 AAETFY] AFHNA ATE vpel o]
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25 433 Ard wet JAF Aol FEFs
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ol i

FAs EAS W AT d7Idgs S
Agsk AAl= A 314357 (Dot matriX)Q‘r
5] 4 (Block recall)e]t}. ey F A =
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AL 71 ete A= BT

= AAE W3 Bast Aok

Myt ox
D/ | Ve U )
o o 2

x|
Oll
-
rir

>

o

2) Visuo-spatial Working Memory

%]
= 3143} 7] (Block recall backward), 9o 2 4
2
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4. Development Direction of Central Executive
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) (Jensen

, AEl F=
21719 (Kane & Engle, 2003)
2~ 0]
% .

Stroop & ¥ (Stroop effect; Stroop, 1935)2} 3t}
, A
3

o] HAl= F9o=
& Rohwer, 1966),
=25 = DAz B4

T
5. Development Direction of Episodic Buffer
£33
5ol

d

Son, Sung & Lee
1) Wisconsin Card Sorting Task
Az Jte R AAbE AAA A dF
om FA71Y 7les FAH= HAoltH(Drewe, 5
1974; Mountain & Snow, 1993). A 7FA ZF4(A,
FH, F)& ol &3ty 7t=E RSt AAEA M
Mol 71 7h=rt @A A AAEY 7zt T =
02 Fe(aE, H, AAE ), AR bE F osld gEs = Ao Tol=o =
(1,2, 3 4), A2 & A0, 54, wwt A, b oaghe Sgah) (Baddeley, 2007, pl50), o &
)= wan goh AdATE A WA hEE o Jhele A el =l AW S vk webA
W7l ks WA ATlERE AAE e A¥A gy g3 wgelt S slejaE A
= A TIES AR e, Akl ARTE pde) glh(Baddeley, 2007, p. 148). 434 937
=24 5 EReAE W AEvn dEed. 7 2 @A 204do] AWkAE, A3 o2 =Y
oF I PA7F 10919 AEHAQ AlE B Jl=E & o= é?éé}—t— WMo el Wask §Holi= o] Fo
H]'Eﬂ] E‘%@'E}U‘i /él;:;(]'}\f HH_c] 7]“7@’% Bﬂi]'}‘]ﬂ x];q O\% o} o tt](Henry, Messer & Nash 2012) OHﬁE
aools A WAR R EFA BED g 4 gl wAAY welthBaddeley, 2012). 1]
o] AL 128%¢] 7t=7t v WA AY 3P Aot U sd 9272 2Asux o= HA=e T
671 JtelaelE WA wj7hA] oot} o Z235 RuEYLl o] BASL tagde AR
gt HA dAE FE H@AY AE, A7) ZUHE -4=(binding) 3= WHlel o8] wel AN unimodal)
(self-monitoring), H.4 A (perseveration)s s} £33 okl (crossmodal)®] ¥ A2 ud 2= 9ol
sEHY7I A A A A= oA TS 9 g FAlE AT FE A (visuo-
A2 7 ol spatial binding tasks)¢} T & A (verbal
binding tasks)® Y= = Utk AlF 5 JA=
2) The Stoop Color and Word Test Ay wokd o AT 9 AE AAEIT S A
(Articulatory suppression)& £ S*Fxo 7%
58 Ael AR A AT 549 T4 A g ged B, 428G s Qe 2AE 2
BlE g w A /1A BAE ASkE 9F gtetel A8ty 9%7]E 249 TH(Baddeley, 2018,
= grhshsd Abgshs el 7“}0 . FRAE A p.35l). WHH 7 & Al FE2 "ol £, o]
A e #£E vbed W delek S, 1 T T oplg A3 aaw g AT 2AAs=e
7HA ol A= s @xrE A ‘?_rOiE’J °olFS ¢t MYe i A7 o miEe] on 2z RF 3
€ e olEs gojep o Al S SAAR. g x5k daby 9571E SHse FAol
AN S A ol AR B el A 5% P e AT A4S $& AFE FA
2 A Aol AAEH AdAE FlE HA W gyets ol2HARA TE AZE B 7% Abole]
A g AE Yook gtk dE Eo] wghAlolgtal AA PEE IS EHow T o
2oizl A ThEe] BRE S 7E A AR Q1 Hr7leke FAoltiMurray, Nobre, Clark, Cravo &
Hol Qe A5 s mAo A Hoof gt Stokes, 2013). o] TAl|A L&Y fE7)e FFE
Stroop A% B ©o] HAECN= F7hAE o} AE7 A= ARE E3ste] welste ¥
o] g7+ As3tE 2 (MacLeod & Dunbar & (chunks) 0.2 UJEN= d8te Z=a)attta 7}A 8o}
1988)ell A A sk= M-S AlstHA A= A Tstd, dstA FvlE SAsH] A% AA=
gebd AHS FAsoF At ol 17t 74 34 (visual binding tasks), &7+ T4
J= Welsk= A adE A (spatial binding tasks), &3 %4 A (crossmodal
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tasks)®] 37142 BFE 5 Aok 9749 A7 gw
o ¥ BdE vEE A =
(Rudner, Fransson, Ingvar, Nyberg & Ronnberg, 2007),
37HA Al T oodl HAls FFsEetE AdaHE 9

F71% 242 5 otk wA Adel 54F =A%
i, Astd 45719 J%a A4 2AE )
Fom #AE 44T Bas} Aok

1) Selection of Tasks Based on Multidimensional

Information Integration

d3H 579 7lEdd SAYES wW A
A= Quinette et al.(2006)0] #Itgt B3 S 7
Ale] tHFigure 4]. J@2= 3¢ e A= &
9 AAE EAURE 719ds)oF g, FPAES
Mol A 17I7HA ol Aol Abekzl 99 &
Gt A AestHA FFE 3ok stk o] T
Ae & AR AT JRE S3slof stz

oA AR B 715e S4s)el AFsh

DBT +

1orBs

(6) ss

[Figure 4] Diagram of the working memory binding
task(from Quinette, 2006)
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2) Selection of Tasks Based on Neurological Evidence

Rudner et al.(2007)= + <dol= ZdS o3 &
o] T A9 A EAASE ZALL ol& s
T3k(sign language)et 77 1019 F 7HA A ¥
A& 2-back FAZ AASEAL o]FAo)(F3t, 7 A
o) F7ANA A= FA 22 FHom wau
stEE shdth 1 A o3
1 5 ¢ 74 (ght

EFEE S5 o o S (posterior
regions)?] A" network)S ZAIAIHIL, o] AT

81—39/]

middle temporal lobe)=

O

& o] =5 AP (levelprocessing)¢F #EEo] i
e i §EU¥ ol o3 o SFEAQ ndE
o] o] A7)l g4 TS 7Nt R &

st hFr)e) Aagel A ket &

A= Baddeley(2018)9] #d719] REE 7]
WoE vl Ads AFHA ZAE wFo
2 4979 AAETE Adas] A% 39 ax
g Agsta, 7] ARE AAET 543 AAS
B ske] 4719 AAET A PFS AN
gk oleld A7 H92 FFHA vt ot

<Table 6> Seclected tasks of developing working memory assessment tool

Phonological Loop Visuospatial sketchpad
. : : Executive
Phonological . Visuo-Spatial . . : Episodic Buffer
Short-term Verl;a/t{len\i\;orkmg Short-term W(\)]rllj;()-sl\ljlaetrlsj)r Working Memory
Memory vy Memory & Y
Non-Word recall Letter recall Dot Matrix Block recall Quinette’s
backward backward crossmodal task
or or WSCT task and
or or Mr.X or and
Foward Letter . Block recall Stroop task e g
Processing . Backwards Dot Rudner’s binding
recall (non-serial) .
Letter recall Matrix task
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