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Lo ue, 1992). 1970 ©]
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o) (working memory)> 923t FH O 2 7+ % t}(Brebion, 2003).
A7 SA AF o] & HA e == Trail Making A/B7}
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LHE AXEIE=TE 0188 AUXISH Hlw

o} mepa e A4 755 H40 B
SAA W (9], analysis of covariance) &2 FA|3h=
Fol(Jamieson, 2004). LA E AfoALe =219 <X
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%(n =27), &+e £ o]A)} 259, 11EoJA) 259, oA TH, 25
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(B 1D A" 9 o8 g9 A% 9 sty
Aot J n A= (M) a2 (M)
1}t
X ol e o 11 291 15.6
o] 18 294 158
1}
20l o 13 67.8 115
of 16 62.4 9.3
F. A" g o &9l W(yean?d
AT

Ko AFEAES] Auf AEe = ghol F Al e A ARK-
MMSE)E o]&3to] &4 on, TPz 144 olste= TS A4,
15-197-2 A A ol4], 20-237-2 Aufoj4], 2 24
Aro 2 7FE3th(Folstein & Folstein, 1975).

0BT AR Bk 7, ddol, FoWFH, A 759 4
BRoz AT 7|9e =7+ 3AHimmediate recall), TA At
(cued recall), X 3 AF(delay recall), 2 A 2 (recognition)?] 47}%] 7
ApR A0l 9en], ot 5 Boson ol AAAAHK- BNT)
2 A=A AT oo APHAQ ouE EYFI I HolE
27 e R Telw B U SeFm 1o o An
EAE F= oldl ¥ (comprehension) HARS o]&3l At F2
NEHL X& F9 2 (sustained attention), AAEHZA 9] (selective
attention), 12T THed] AlZbolut WISEHL we Feje Alzin Hzt

M R A==l A HhSShe w4 29| (divided attention)
A amzlolA et TolSg wheh wa ul Wl Aol gk
ArF9)d (divided attention with distraction)¥} H3l7F 9= B AFSFR9]
(divided attention without distraction) ¥ 7}A 2 ipo] A& 1
I A7) 5o M2 AAL EFYB(Trail Making B), Stroop AL, 2|
Snhibiton) AL ol gHed, AT T4 U Hrhwye
AT AP (FE) o AA R
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ARE UXEI=TE 0|88 AUXISH Hlu

QIXH7}E=++&= Presentation Software(Neurobehavioral — Systems,
Albany, CA)E Abgste] HAMS T AFdi A= SdAZY AZ
AF20] AABAT AN HASAZ AT X HohE ol el
of 2417t F¢ e, Pyt A, 4T RS+ ASE

HZ 7|55 =905 "Had 2de &olstA st7] fste] 715
o 45 e B 3 dY7IE 948 2HAR wA st Ay
Elofl o35k ¢fot TAE 4 Sl WSARE AAdEAE EEAAH
azla o] TREFE FAE e dAddA dF e e dRE
HRISH ste 71 FA]o 7|H3te] 23hE A" 1D =)

& el Wl A Ao AA Awe] Wi EEeHE AAY
£ (% correct) 9l

W S2x}o] W E S (hit-false alarm) & F

aE n A =4
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&olog Aol W&7|7k(years of schooling)S FHeIORE 3t th
FEA(MANCOVA) S AA. 1 2, =7 JA(F 51073, pl

01), TA B (F55=15.65, p<001), AA B]4(Fi55=20.15, p<.001), A

A(FAs5=5.41, p<001) HF AR w& ax, =

Hoh ¢ £2 HA$E d9th a9 2= zF 7198 HAe o

Al AddEctE 1Ay Aued ool o BeE &
olth el BAM R §oF Hol 27 4T ©A 9
]
AX

ebsbeh 531 w4 sleld AR A 2AE ANNFAS o
A Ad2 AdF Aol vl A9 48 A= @2 g Ak
& 2 F Aol 7198 A4 A
ZAEH At (=2 TAFHAT (n=2
7194 % correct) J G| (n=29) LT E (11=29)
M SD M SD
=7 34 62.87 15.18 39.54 12.80
A 9 91.38  6.81 7276 13.95
291 3)AF 4655 14.18 21.03 995
A AP uk-S-L0-g) 85.17 1653 68.85 17.25
B
5
[
w 4
% 3 = Young
£ 1 old
Z, T I
L T
| i Y B
i -
immed_ce cued recall_ce delay_ce recog_FA

(19 2) 71998 HAY @ P (commission error) 7| 4=(M, SD)
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LHE AXEIE=TE 0188 AUXISH Hlw

71ego] ofn QgiTiol A AstE xS otn ¢ls) HY W
£ AYER Adstel AT GehIth(1Y ). HEAR F
BFE ofu(epeated) & o] §3te] 2t A@Tiet 1 vk AYTHE Hlw
BAT A3, 27 A4 see doteld g 343 AstEglw
(p(L03), 71 O1F ALHH A Faste A0 vehgrh ©A
el B sherst

, 300 o] ZRE AAF gastcirt ot e FA3 sk
FE] 1IL(pC.01), A S-S 200 olF 7H A&HAo=w
O -
T

£ Ao] w3 4
FeEEdon sotel A 7 mA "elHok(p0s), A1) A
AR O UrhE Aolg Holx| gropet
2o HEY

FoldFe WA it GE Pl ANYTE BE Fo PFo|
BAE 5 WSS (JIAT WSEES EI) WIS FU
©® g MANOVASIAl AT hol7k frejulshA vehgeh %, mE
Fo WEY AAelA de A Aol w9l gkl Ha o w2m
A gL, ol %o FEFYeIN m{FFo] FRT AT
2 B rgreS ovdth delu 2 F5W F A tfstel

ol o =

i
o o
I

T, Fo ALY (F5=4.87, pC0S)F WalEel e o 24t

>

100

an 4@_,:_._5..__

o ST
g =
S I S— =
£ 5 & T~

[ — .
g 40 e I\_\H —#— immed recall
% 30 **-“ —\'} —0— cued recall
< 20 “i‘ ----- 1 - ===~ delay recall
T 2 = = recog H-FA
10
0

200H  30CH  40CH s0cH BOCH 7oA
(20~29) (30~39) (A0~49) (S0~53) (BO~BY) (FO~7T)
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2 (F5=9.75, p<.0DTto] H§-ou|3t .
A a Folg (A ZEM)o disfAE WelEe 45, 30, H 45
et BxE Holzo sl Fth

SEEEER S
ul sof) olFo] FAs Wolde o 4 qarh 1Y SAHoRE
Aol7h et L ol ThE FASI uaA FouEE A4
BEOA A7) B AXY welth BEE GAd 2Y Ao

o &

g3t Aed o2 30t 70tiolA FAHOR
Aot 30t HluE pC0s5, 60tieb 70u] H]aE=

=] i=]
M SD M SD
Sustained 8573  7.32 7443 1354
A EA] Simple 9598 3.83 85.15 12.10
(% correct) Divided 97.41  2.09 89.22 941
Distract 89.75 9.24 7514 15.80
Sustained 356.73 67.62 406.03 90.83
kS 2| 7F Simple 42497 8095 604.23 8152
(msec) Divided 52825 69.22 532.69 65.95
Distract 516.79 59.60 60.328 77.47

2. Sustained = X £&3F919, Simple = W 98, Divided = Wal&
= 1
= AT

A= BAF F9o)8 Distract = =3
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100 —+—sustained

a5 Ed {} = ﬁ__‘_é —m—simple
30 - + N

~. --A&--divided
a5 N T \‘i = = distract
80 ~ 7
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Accuracy (% correct)

20CH 30CH 40 CH SOCH B0 CH TOCH
(20~29) (30~39) (40-~-48) (50~58) (BO~GH) (70~79)
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Reaction Time {ms)

2004 3000 40CH S0Ch BOCH vOCH
(20~29) (30~238) (40~49) (50~58) (B0~B4) (70~789)

(29 5 7z A9l FAAFTH R AHA) vESAIE vl

SO E MANOVAE AAIGE AT((E 4 FX), oF
g HAfolAe & Ao Zolzh FEsHA yErs ey
(913 Fs=6.62, p(05, &% old|d; Fs=3472, p<001), T3
Boston To] HAbel A= ztol7h QlGith 1 ARlE A Ab# 7|

Y,
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a4 Boston ©ol AAE 1 Wolwe] wel duAR Lol
2d (mixed design)S ©]-83f 'E—}—\j.@‘ A" oy =), Z+
9_@9_—4%0]542@4%;:/_1,215
ousHA =Erh. AAFHSIAE 7
G 719 Hol7t YA Wolwst we o2 A
}01 Hlg 28y &7k &
& el Wzl feluld dfolSo| AetAt,
Helew s (2" A" 20t A 70t 7HA] ol
of 7HAAA WHE tiHl2 thA] 2A43E o, K-BNTOA &=
A EuR] ke Abelz2 AA o] dukslA A
sgolEe] WAL S0H ol TR ol Asht
ERTH( Ao HAE p<01; o] e HAF p<.00D).
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(& 4 F AT dlolPa At
Hl3 Het (n=29) A g =29
0, . .
elo] (% correct) v <D W sh
K-BNT 88.62 6.65 7443 1375
Vocabulary 7952  7.50 60.76 1466
Comprehension 8293 8.15 56.72 12.05

. K-BNT = 33 Boston A}, Vocabulary = o] 3] A},
Comprehension = &% o]3]|& HA}

110
100 -

20 - —

g I b
@
£ a0 \
3 SN
< 70 T \{
§‘ 60 ——Young
5 50 Old
3 -
< 40 —

30

20 T T T

KBMNT1 KBMNTZ2 KBMNT3 KBMNT4
<-- gasy difficult ->

(™ 6) Boston TojgAl olkof mhE HWEA At

_70_



oy
3t
m
ro
Ral
oF
N
H
-l
M
=]
ol
rok
ro
Ral
or
n
=
El

100

—+—KEBNT

i i j-;\x

g 80 —;ﬂ = s * \ﬁ\ ——vocahulary

Lo \\

£ 70 Ny <

3- --&--comprehension
g &80 <
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Y

Al 7HAl AL o] BEFY A=A FHAbol 0% F AIEE
o & 3 MANOVAE AAFT(E 5) FX). B87|He 39
RS o oo} AFEAH FHANTrail making B-verbal)9] -4 2]3t
27 ooy A HA (Trail making B1)L} F WA (Trail making
B2) AF2 AAES oAs] f93t ARE UEHH(RESR 05 +3).
Adba] A2 HAF HA]Q] Trail making B1Eo] IS v|A &=
7] Y8l FAEHS HE2 AAFT Trail making B1S 3
3}al Trail making B2, o] AFZF AHAN, 1831 1&7|
Helo = 3F TAA ARA Y A, @es] AR
St =AE A4t AA AZFE UEr = Trail making B29HO|
Trail making B19] Ao o3 J3FS v Hth= A& & & A
(K=638, B=.799, p<001). o]¥3 AMN}E ZTAHAZE Trail making B2E
ZHolor AAstT He7ro] Trail making B1x}o]E ok 7] 93t
I-way ANCOVAE AA| G, Jekzke] 2pol7h vrepub#] gkket
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x -0l 1 8

(E 5 F A9 Swoop AAF A3t

HlI HE (0=29) A HE (n=29)
Stroop (sec)
M SD M SD
Color Naming 2444 948 37.02  14.65
Letter Reading 19.89  3.62 29.40 7.30
Letter-Color Consistent 1692 254 30.00 17.71
Stroop (inconsistent) 3415 6.61 82.18  60.10

2=, Color Naming: A2+ W3}7], Letter Reading: A ©o]& ¢7],
Letter-color: SR} 2K Mo] AA|st= AL,
Stroop(inconsistent): S A}} Mo] A X|5}A] kS L9 Stroop HAF

H 1 A (n=29) 13 A (n=29)
Trail B (sec)
M SD M SD
Train Bl 55.40 14.36 143.30 86.99
Trail B2 11.95 3.12 22.62 1051
Trail B-Verbal 4291 51.18 80.69 64.62

2. Trail Bl: A1%32 #HA}F Bl, Trail B2: 432 #HA} B2,
Trail B-Verbal: 1¢] /S_T_Xj‘ At

At 2F z2pol7h ettt &, Zh2e] HAF 7R 9] A A A H
Hope udy FJdolAd o ef dueS ¥ 4 ATE 0 Fx)
ZFEHHE 71 BAE AEA R AHE A3 Swoop AAR 7}
FF RS A= a9 A weE|, & ALY mekol v
AM7ZES A&sA Wake Ao THR'=584, B=764, p<001). A7 ot
3l7] AAE FHdoRE AAT 1-way ANCOVAOAlL Eo|dtA %
MANCOVAO| A =&yE qekzke] Zpol7h Abehsic,

Ax2 FAeE Stroop HAFE S8l & A7 5 AFYEE A
= o 60th7tA] Bl ukst AstE Ho|thrt 70EH°M A A 3HA
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180000 ——TrailB
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100000 = /?
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Reaction Time (ms)
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Susatten FA  Inhibition FA  Stroop error - TrailB-W error
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2 AdFMe 9 "ol HE AT FFE vA=AE
AHET. AHdATE BdE de gE dAVE HAAETe] #
AZF Fouoey g 8des dHARALR AvEgE He o
2 2o digt diEe] A= ol wiA WdEol EAFE
ofujst=dl, Fo HFTHe| 2 7ol FFES vIAL 2 7190
oAl 719 dide] dEFEshel Fd= VA7 (Anderson

2000; Park %, 1989; Wright, 1981), ofy™ F9o X ZH9| k317
AolA] E3F HHg 32 27 E A (suppression/inhibition) 3} A] 3}

=5 @ 5 th(West, 1999). & Oﬂoﬂﬂ e B e R K R R

42 AA Aol G mAns FAL A TAAW, A
AR Ao Den SAL AWlsd HEAeE QEe A 4
o2 ojulghe},

Aol e Ayl FbslE Wma ¥ §AE = (Wingfield &
Grossman, 2000), 53] o|¥y S Tl doAA= AHSS Wol7t
55 23|y F7tsh7|E dhoh(Ska & Joanette, 2000). - AEe] o
319} old|d HANAHAE = Az ATz zolzl Ao 3
Boston ToldAlE Wk ALAol7t fdth 1 olfE Ammw,
SA o3 Aol ME AT avjel BAE AARL, Boston THolH
AHe agoeR AR ol &, AT aPoR ANWS
wrh 2oy B4R AT F¢ AEYH olsge o wol adt
Hon], & 1Yo o] xﬂ AEl Boston Tho] At A F4H
ol 7k AREE 7] ¢ L olFl Aabel: FAbE el
ERESCE A e Te 754 o7t AL
@ Boston To|HAE oo uhe} ieo] RARS u)
01‘:& folgt e A7k Aned, LetE R 3
Bp7h Abebdl Ao Hop wgsrzo] o
AL WEHSE

[e]
A =
€0 SRt 29olF ST HAA ©

r° FIF
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Wi Asel zolrt A
= 3A FFe AAE &
AAE A2 H2ke Fo) AAET dojel ol
oz gt WolA wele] 17 el HEst 1 ol
Q1 © 2 2 (Schneider, Daneman, & Pichora-Fuller, 2002), A]%Z}
g5 v o5 A AAVE 2as A Eoh

AA7s FolA 75 8 A &2 Held, ol AA=
HA 7soz2A AR ¢ Ay 7] e (working memory), A E
A8 (planning & execution), 18] ¢} A|7]-5(inhibition/ suppression/
control) 5o Z9E FA 7]soltt. ¢I7te] ojuIt WYFE 5H7] ¢
A= ArI7IdemRY I ARE Yool mE Ko HAXE
oz gobril, Ay FAE Tl JAHAY AlAsk=d ol 7]
e TAALE A7)l Tk
B oA e A7y HA ez DA HAB, @Stroop
AL 22al @AAI7 s HAFE AR, 1 F O @& o Al
HFHog gt O A9 7|&E AF4 HAabe] w22 248t £
A5 WHZdol A= Y-S tsle] Trail making B-verbalfd A} j_ﬂ
3l Trail making B2o|A =219} BEX&E £02 d4ds5t= 25U
Ao Aoz Tamd TR # ol HEA Ao AR A
G

>{E 1t

710l ke HYL WAL &F ol MR £A% BA4S
wizolh gzbali Aolett B A7Ael Wk Wt @ whi
AR Mg el 2A8E 329 Mzl XA Gt ATFEY
ARG RAST A7 Wi 2A4E db V%, AZE wihs
e, a3 Faeh 1 Mo AXA g w A Hout By
& oAsH: Jlsol W ZEEel gonm FAu Ut A (eter

B5F= 2 (color condition), ZAFe} Mo] A5
D5h= A (color-letter consistent condition), 1]

0 2AE FASIL WA Wk BAH Swoopd Al AEE =R
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MEZh SAEA g J19 SelA w1t gy e A
AHAS AFAY 15RO geldon 34 A Folrh obee of
Aol e ARgomt ABRAAF 7o Busn webd 2
ARHE Folx 47 WA Yotk ol agelw Bystu B
AFE 71E AFEe] ws] F © E22A, FAL, ARA A4S
2 oHoE AT, olel A o3t Ao EEEtE
of 7 ZAX7t g, O ARES aokstd gt 2t
D QIzre elAbEe AuHom sofE AFE FAs Ha
HA9 ololsen o] 4Fs) eRF fAHE AEE gu ©
Wgsze o8 we G Wt
2) wele ool WolAt olfi slolE WES slonya
25Y ngolft ofgutts HRe 7loe AFsE ofele
wolt}, 7]e] A4 HEl geolo] wste] Ity =X gron], o
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5) wole] Zeo] FEeo] LuA s AT, ofF ofdAL
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FlEolA A il AHom 7]ool} ddof, Hir|Fel & FFS 7
Z|A et a9y 7HdH o R iy 2o A Y(mental resources)
& DZAAAY 2 Jle Bol AW mACR BUg lels|of
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S Bate Qe Adstn EF ARe AL WL AFolN 9
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F2 v 4 ek

4 welo] o WelE A WY BAFE AW F Lol
ujs) Woldeh, EH WSOl WHES AARE s)%o] o7l &
WA Eekstn S8 HAEY AAY BFS AAsHe R moks @
2 EWSHE 2oHQl A7t B olhe
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(FE) ANSFAETY T4 D B

719 (Memory)

=7+ 3)AH(Immediate Recall): & 30

A TolES 107 wold 37 Ao
2 ol Bkgh GolEe A A

AR A AT A AASE

%'/\loﬂ = 5 07H 1:’_]'013 EW]—X] HI1 —g—% _‘0;‘_,0“ 7](21-]1/]_ 011:0 /\/q
o TAGo] F7k Wk HoAAG, olF & 35 AAGT,

A 3] AH(Cued Recall): 27 3]A4bo] A] 1/} g 10709 TolS9] A ZA=
HolZoan ydzes dojes FANR It dofE 1074 33 A
Alste] & 30709 ©olE B7holl AREsEAH

A A8 FDelay Recall: %2F 3147 ol H/7E BY & 158 ¥
=7} sao] ZAYE BolEL WAATL w4l Aslel 7osel o
she H7tolet,

~

Al (Recognition): XA BAF B A%, ARANA Aol 307
o ostol 3071% A5 Wastel Mol HANE AT HHRE 9
Brkol Ugrd oS F mERst Azhte BE Sol5e oA A
sio] MBS trol AW S Bobe

F9]X = (Attention)

A4 Z—Jﬁﬂ(Susmmed Attention): T}4=9] 11}
T a9 RYE| BogEh wdxts 13 v

Al %X‘Ol e JH2AAE 59 O Kb

[e]

= 3

k= 392 (Simple Attention): W7}, =&, SO Z AR S A4S
2 2 e 120 o2 T4 U AT Rge el

PR e} P AR A

HElE 9l BAF Fo]8(Divided Attention without Distraction): 9] ©
&= oY HAAE T o w 427F S 4o R AR E &Y H}%’SP
= AR Q7 A7 EAI0] Agajof el o] WFE Aol

HHE Q= BEAMFE9 2 (Divided Attention with Distraction): 2] Hah&
W 3ol Hapy st AASHL, HEo] AAE Fol W Yz AF7t
A3 ok olo] WAL QL0 Webs S EL UdyTiel
S5 H U2 gt st ghgsfof ghrh (FEolgo] Ebee HupH gkt
o B¢ I g AAE o] g5t FA4lLo HgA )
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MeElA Fo]8 (Selective Attention -Visual Search): o] H7}= 2714 64
o2 o] ZAeldth RUEo] B Aol e ERYE F L o
el =@e 2, meT Aol BUT 2le AWE % ok kol
SabA e 2 3 Ao mge Folgt Ak ZysHh,

oo} (Language)

Yol & W3] (Picture Naming) - 3+=+3 Boston o] HAHK-BNT): =+
& Boston o]&t]7] FHAMPicture naming, BNT)+= AME2] AANE tfAlA}o
A BZUEE F HoFa F 607 A olE& wekA skl B7HE
T 15704 14 sgo ' dolwo wel FrhEth

o8] (Vocabulary): 7¢lo] o]sstal AMEE & Sl ©old #5 &
7] Aal FojAbdo] Yo HolE EfE myEof Azt @ 7zt FA X
o2 dhojo] WFt S Hil 52 &, 6:1%‘1:4 TolE wetA s, F

507H—J GO EE AT B Ao RS Slste] S5
OlﬁHE—.ﬂ(Comprehension)' oju|fol wet FAAE FS 2 (dAAE

A3t )& AFHE Tl AAste] Az 2 B4 FA A=ow 2%
& HIL 5L 7, 37te] YopARAsh By AnA BAS Ba £
ZolafldE A s}

Al 7| = (Executlve function)

MR AHAF BFdB(Trail Making B): <AE5(1-12)3 7HE7MR] SXES
ShHAo] A vfA|ske] 3 M wAtEE A= Zol A& SlA 5o
48 AI7HE &AW (Trail making Bl). AFZHAF B2 (Trail making B2)
L rbel BAE AR wzol GdshT ol5e AR AR sk

el A BAE DAR olol sl S5 2Heh= AALl,
O‘iOVL—’-FX H AF(Trail Makmg B-Verbal): ©225(1-12)3} 7}-El7A] SAE
ZES 3 & stH watste] eAdiz wjdA A Eekal

Ach
fu
o;: _I

Stroop Test: E}Cﬂ At 2 7F Aok A G 2oA A AL W
oF dt= HAIR 8/i8 FA4H 4a7FA] 538 EYE| A ol
g ewr2 2A3ch (1) "ol AMat ZFx7 et A (letter-color
consistent) (2) MZbarE ©]&3to] AL WA = 7 P(color naming)
(3) ©ro] Ma FA EYUXH| o-r(letter color inconsistent, Stroop condition)

4) Mof A Qo] FHNE WA = AL (letter reading)

2z
ol
o)
H
FE

A2 7AMInhibition Task): FEE Ho| =do| e, e A
o= 19(w) E= 23)ww]) 27 stof, Falg 18] Mut Whg-ste s 5t
k.

H AR Aok &F
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Comparison of the Cognitive Performances of Young and Old Adults

Using Computerized Cognitive Tests

Hyun Choi * Kuem Ju Lee * Jae Yun Lee
National Rehabilitation Center Research Institute
Seoul, Kangbuk 142-884

A series of cognitive tests (memory, attention, language, executive
function) were administered to 67 young and old participants aged
from 20s to 70s. Each task was programmed using a computer
software and performed on the computer. For the memory and
language tests, participants responded verbally to the instructions and
for the attention and executive function tasks, they responded by
pressing big-sized buttons designed for people with disabilities. The
study demonstrated overall age-related cognitive deficits in older adults
but showed that some cognitive functions, such as attention and
language, seemed more resilient to aging than others. The results also
showed that memory impairments in older adults seemed due to a
lack of encoding rather than retrieval; education level turned out to
be an important factor in language but not to other cognitive
functions and generally attention declined as people got older and
their attention deficits were even more prominent while doing more
complex attention tasks, Statistically controlling for attention, however,

did not directly affect the test results of other cognitive functions.
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