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(Abstract)
Strategies selected and revised during problem solving are some of the key components of successful problem
solving. The implementation of these cognitive skills resorts to the brain capability, called executive function,
which deteriorates with aging. But many of the earlier studies showed that cognitive training and practice could
change the trajectory of the decline of the function. Using the simple two digit addition problems, the current
study examined the effects of practice on 50 older adults. Strategy consistency (consistent vs. inconsistent task)
and task difficulty (homogeneous vs. heterogeneous type) were manipulated for two groups of the adults
(practice vs no-practice). As a result, the practice group had a lower rate of strategy switching when the cue
strategies were consistent, but a higher rate when the cue strategies were inconsistent. Additionally, the practice
group had less effect of task difficulty on the strategy-switching ratio. Secondly, not only did the practice group
have faster overall response times, but also had smaller differences in response times when the cue strategies
was inconsistent and heterogeneous. Finally, the error rate of the practice group was lower than that of the
non-practice group. Especially, the discrepancy in error rates among the strategy consistency and task difficulty
conditions was smaller for the practice group compared to the non-practice. In summary, older adults in the
practice group demonstrated more efficient and flexible cognitive abilities to adapt to the diverse demands of
the arithmetic problems. The findings of the current study are consistent with speculation that the practice can
improve performance in older adults with reduced executive function even when demands on cognitive resources
are high.
Key words : Aging, Executive function, Cognitive aging, Arithmetic problem-solving
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a3 9 1,000ms FQF FH AlE ()7}
Uehdth o5 shrolA 22 sio] =gt
Moz FAR BAED RV 59
stckoll EAlo] ME AR AR 283 ¢

Zo) skl BAlS) &7 2AX AWl I
A ANEL ol bt g A
& A% WAL AV 5 gov, B
Aol BE HA ekl At FAo) Aol
Aepol AP TANE Adsel TR
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Auizt 7hsek g k] vk~ HES 530
o, A77E o'

JAE wE] 24

A IA AN dApe] dl= <Figure 1>3F
e, o 7 WA srold w@M !
D A 2745078 FA AAHE F
7Bk HEEA] @A ek w2t #AC] g
AR ALEA(l: 30+60)2 B FEE 907
olgfa Halof @tk vl WMA Sl =

22|
= O

* 27 + 51
3

20+50 0+60

2,000ms A Al

Ao e FA|(el: 27+51)7F A=A 7}
Ae T g 19 ALlSE B Ao de
< Adsljor gk o] EAlE F 9 19 A
g7t e 19 ASlET sEG A,
512 19 A7) 5ET 22y o] FA o
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EAloltt. 7= Wl oigk A

44 §9 AR <Table >3 2} F 3
W B ol 88, A4 FE AN 5
2, Qof 5 FolA ol 1 it

20+50

30+60

1,000ms A A

- 54 -



BIOX] - NQGM / £olof A=EHN| SHZAMA HE0| MetXef MEHo| DIX|= &}
(Table 1) Descriptive statistics of the two groups
HAE Jd AEHS
(n=25) (n=25) o
M SD M SD
age (year) 71.00 5.37 71.48 3.92 <1
schooling age (year) 12.64 2.40 13.32 2.14 1.12
K-MMSE 28.00 1.32 28.44 1.23 1.48
Calculation 11.44 .82 11.64 81 <1
TMT Time 56.24 24.33 56.56 24.14 <1
TMT Error 48 1.36 .40 .82 <1
Stroop A} 43.80 8.13 43.20 11.49 <1
K-BNT 12.96 1.62 13.08 1.89 <1

Note. K-MMSE: Korean version of the Mini Mental State Examination, TMT: Trail Making Test,

K-BNT: Korean version of the Boston Naming Test

(Table 2) Mean and standard deviation of inter-group strategy switching rates (%) based
on problem type specific clue strategies

(Fi45=1523.33, p<001). o]=

L I At oA HE EYH
M SD M SD
H A5 3.00 73 87.00 1.86
SAEA
A 1.25 73 95.00 1.86
vlAE 13.75 3.12 74.25 2.85
o] A EA|
AE 3.25 3.12 91.00 2.85
A g9 vloltk, EAFEE &4 Ao &o] FYvISIAl YEFFTHE 5=6.08, p<.05).
mE2 A 7 AE A3 HEe HEg 2 F 23 EXAAE AP I Aol gl
FHAE <Table 2> AAEYTE 1 HE  W(F=3.62, ns), BY EAFE fon gt
< AR HIAE, 5] < 2[B(HEA A At =5
2k

) YA, BYA] x 2[C(EA #9): T4,
o] 2] 3-way mixed ANOVAZ E3l =4,
A= a8l B 2 C=
within-subjects ¥ {10] 31 TH<Table 3> =)
Az}, AT Ag v &M A HAY dazt

between-subjects

el
< Uty 9 ASH BY] HEAE &

o] u P E=Hl(F4=19.62, p<.001), ol
ko] HASATEG &AM o]

W He o Ads A8

SARE HuA S

g biodo

2=
T
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(Table 3) ANOVA summary for the strategy switching rates

Source SS (Type 1II) df MS F
A 1k
A ) 488.28 1 488.28 3.62
24} 6469.53 48 134.78
Ak o
thA M eKB) 33211250 1 33211250 1523.33"
A X B 427813 1 4278.13 19.62°""
2 2KB) 10464.84 48 218.02
A 73O 50.00 1 50.00 1.46
A XC 2.27 1 227 <1
2 =KB) 1649.22 48 34.36
B X C 2719.53 1 2719.53 17.28""
AXBXC 957.03 1 957.03 6.08"
QKB x C) 7553.91 48 157.37

“p<.05 "p<.001

UXT o HAQ HEFS AL AP 5 3l oz A Mg vgs JudE oA
Aes ARG ZA F89 ade fofst el o2 JAwd A dE HeS Ay
2 FUATHF =146, ns), B CO 43%  HB(<Table 4> FZ), 1 HILS vhA A
£ BAHCE FATHF45=17.28, p<001). YA ZHoMe AF5HTQ25%)E HIAEH

(Table 4) Mean and standard deviation of inter-group strategy switching rates (%) in clue
strategies and problem types

H A A
M SD M SD
A A=k
YA 8.38 1.68 2.25 1.68
EYXA 80.63 2.06 93.00 2.06
A 3
4 45.00 92 48.13 92
old 44.00 1.60 47.13 1.60
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TE3HET O Bkor], wA He 2y
A 2RME AEHD03.00%) HAEHD
(80.63%) T} o Eth B4 8o e 3
4 Hwe A, 52 EA4 2H94= oA
SATHE8.13%) T HIAFTTE5.00%)°] H&
zol7b A9 YA, o)A EA MR
AEHD@7.13%)% Hl?iﬁ%ﬁﬂ(moo%)«l )
& Aol7t A9 gt &, dEHEe BA

of F&oll dHlo]l M A njgo] 50%01]

E}Olﬂiﬂ TR
=3k T&H Aol we et
b WS A2 Hd ) EFHAE <Table 5>
of AMASAT AT Ae AP wSALS

AT EE

- AEM / wele] AR A SHEA 50| MEXEE MEfol| 0IX|

ot

rr
fol

AR ): IS, 5] x 2[B(HA A
2, ELA] x 2[CEA FF): &4, °f
4] 3-way mixed ANOVAZ £33+,
AT between-subjects 12|31 B ¥ CE& within-
subjects §1%10]{TH<Table 6> FF=).
1 A, REGAIZEO A Al 1o e A
< FYPEHAl FUTHA 4=1.07, ns). T &3}
EAAE Ad 2+ 2ol FYR et
(Fl4s=19.82, p<.001), AFH o] HAFHER
ot RkgAIZRe] T Witk B &3k 9]
A= (F4=37.57, p<.001), AS} B A&
28 EHE o ATHF4=6.20, p<05). E C
A 789 = AUt 7o IEHI(F4=42.08,
p<001), At CHo HzAe THRE FoFl
THF 4=17.30, p<.001). &4 A= FAHO
E AR, HASHGE A ko] A

s 2ol YAFA W 2D BF ol4
EA T Aol B EA t v
$AZET B AT E AFHBES WA
Heo] BANT w) 52 BAI9} o2 2A9)
WESAZE Fol7t Al Qigith ©A Aol
BUAY W A f¥el FEe WA o
Ao B 4 QglEd, ol W 59 Ag)
2 s B Ao BUNY Wl NG

(Table 5) Mean and standard deviation of inter-group response times (ms) based on

problem type specific clue strategies

A = YA oA Mg EYX
M SD M SD
vHlAG 2798.94 122.56 3185.03 145.53
4 A
AE 215233 122.56 2345.38 145.53
HA5F 2987.55 120.68 3386.51 149.48
old &A
AF 2222.26 120.68 2360.74 149.48
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(Table 6) ANOVA summary for response times of executing best strategy choice

Source SS (Type I1I) df MS F
e 2
ha) 33564775.20 1 33564775.20 19.82°"
22} 81308716.03 48 1693931.58
e
oA HEKB) 3896131.44 1 3896131.44 3757
A X B 642737.05 1 642737.05 6.20"
2 2KB) 4977371.83 48 103695.25
A 80 706221.56 1 706221.56 42.08""
A X C 290293 .43 1 290293.43 1730
L ZKC) 805529.79 48 16781.87
B X C 5435.33 1 5435.33 <1
AXBXC 14215.09 1 14215.09 1.07
QKB X C) 635656.28 48 13242.84
'p<.05, p<.001
GETh Azle] o Bol 2884, AFoR  Be 2ADA deo] BIYNY o oF B
o & Aol et old A9 sfAel Ao HAHY AFES MEde= APl tE
Afe Azto] AiiAoR walHs-S v A TYo] AEd] FHEHISES & F Aok
T % AudT RAUES A% B9 o]  tgoz 94 gl ge Puw I

(Table 7) Mean and standard deviation of inter-group response times (ms) in clue
strategies and problem types

HAFF AsdE
M SD M SD
A A=k
4 2893.24 120.61 2187.29 120.61
EYX 3285.77 146.31 2353.06 146.31
A 3
4 2991.98 130.29 2248.85 130.29
o4 3187.03 131.90 2291.50 131.30
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7> FX), dA A IA 2HA AFHT
S HAFHGRT WEAZte] o wWgiow,
E3 oA AFo] BEYAT u AFHGS
HAGFHGRT WA Zko] foshAl wRkTh
A g mE JE HAde deg Ad
A3 g AZHE AvRd Fd A 21
A AT RldFHTRT Azl o
wirow, old EANAE dAgsFde] HIdA
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goitt 9A A= a3yt Jebgted
(Fs=12.36, p<01), A3 @A dFe] da
28 A% F A Th(F4=7.83, p<01). Al
39 A= FYYET(F46=10.30, p<0l),
A fdo) 45Ae TNE f03

oy
R =)

2 AY QFES AT HU(<Table 10> ZX),
GA A A 24 ASHTEY] L/7E

(1.63%)°] BIAEFHH6.63%)HTF o E3it)

(Table 8) Mean and standard deviation of inter-group strategy selection error rates (%)

based on problem type specific clue strategies

B " 9%

B dek B

M SD M SD
vl AG 2.75 71 6.00 1.13
4 ZA
AF 1.00 71 1.50 1.13
12 2 H A5 10.50 2.93 18.25 2.57
ol& A
AF 2.25 2.93 3.00 2.57
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(Table 9) ANOVA summary for error rates of executing best strategy choice

Source SS (Type III) df MS F
A 2t
A (A 2765.82 1 2765.82 13357
Sk 9946.88 48 207.23
ek W
oA M ZB) 468.95 1 468.95 1236"
A X B 297.07 1 297.07 7.83""
2 2KB) 1821.88 48 37.96
A4 F3© 1617.38 1 1617.38 1030
A X C 929.88 1 929.88 592"
22K 7540.63 48 157.10
B X C 70.51 1 70.51 3.33
AXBXC 56.45 1 56.45 2.67
QKB X C) 1015.63 48 21.20
'p<.05 p<.01

(Table 10> Mean and standard deviation of inter-group strategy selection error rates (%)

in clue strategies and problem types

HAS3HS dsdd
M SD M SD
oA e
4= 6.63 1.60 1.63 1.60
EdA 12.13 1.53 2.25 1.53
A 3
4 4.38 77 1.25 77
o]d 14.38 2.59 2.63 2.59
53], ©A Aol dAekA] e A A FE A 24 AEHD(1.25%) 9
F19Q25%)° L/FES 103%%}%(12 13%)  &°] HlAFHTHE.38%)E Tt o] Skt o)A
Hoh oA wekth A4 F30 W F 24 2UAAE d51D9263%)° LFES
i HAHo A AY eR/RES AHEYH, HAFHD(438%)ETH FosHA Rtk
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