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Abstract This study was to investigate the effect of eye movement and intentional finger movement on
cognitive ability. Normal adult subjects were randomly divided into two groups: saccadic eye
movement(SEM) and intentional finger movement(IFM). After 2 weeks of intervention, Digit span was
used for short-term memory test and N-back was used for working memory test. As a result, the
short-term memory of the IFM group increased significantly over time, and the follow-up test showed
difference between group. The IFM group's the execution time, the error count and the accuracy rate
of n-back item showed significant effects over time. The SEM group's the execution time and the
accuracy of n-back item showed significant effects over time. In conclusion, the IFM method, which
is a multiple stimulus that can activate the cerebral cortex more extensively than the single stimulus

SEM, may be more useful as an intervention method of cognitive function improvement.
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Table 1. The general characteristics of subjects

Group

Characteristics SEM (n=39) IFM (n=36)
Agelyears) 23.15(3.84)° 23.64(2.58)
Sex(M : F) 21:18 17 119

SEM, Saccadic eye movement; IFM, Intentional finger movement.
*M(SD).
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Fig. 1. Saccadic eye movement
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Fig. 2. Intentional finger movement
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Fig. 3. The n-back working memory task.
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Table 2. The change of Digit span on short-term memory

Time E
Variable  Group )
Pre Post Follow
SEM .
(n=39) 72.56(25.10) 85.13(16.36) 88.72(14.54)
Digit span n= Time=.029 Group=1.178 Group*Time=1.458
10 (%) =Y (.866) (.281) (.231)
_ 85.28(17.48) 92.78(13.65) 90.56(10.40)
(n=36)
SEM 2 .
. (h=39) 51.63(15.59) 55.72(16.86) 50.94(14.06) v v
Digit span Time=9.329 Group=1.857 Group*Time=6.606
15 (%) IEM (.000) (177) (.002)
_ 48.32(14.29) 59.99(18.04)"" 61.65(14.90)"
(n=36)
SEM, Saccadic eye movement; IFM, Intentional finger movement. M(SD). *p¢0.05 from between the group
(#1, p<.05;pre—post), (#2 ,p{.05;pre-follow)
Table 3. The change of 1-back on working memory
Time F
Variable ~ Group ©
Pre Post Follow
Back  (amg 1782019 14.39(6.13)" 13.48(5.37)"
time Time=7.799 Group=.628 Group*Time=1.007
(sec) M (.001) (.431) (.370)
_ 15.80(6.56) 13.61(4.63) 13.53(4.44)
(n=36)
Bk (omgy 190640 31(950) 82(2.69)
error " Time=3.913 Group=.144 Group*Time=.221
time) IEM " (.024) (.705) (.802)
(n=36) 2.58(6.57) 42(1.71) 67(2.14)
SEM
1-Back  (n=39) 94.89(16.52) 98.60(3.92) 98.37(4.10) v v
accurac Time=3.367 Group=.162 Group*Time=.124
o L, (.040) (689) (884)
> _ 93.44(10.99) 098.48(4.61)"" 98.48(3.44)"
(n=36)
SEM, Saccadic eye movement; IFM, Intentional finger movement. M(SD). *p¢0.05 from between the group
(#1, p<.05;pre—post), (#2 ,p{.05;pre-follow)
Table 4. The change of 2-back on working memory
Variable G Time F
ariable roup
Pre Post Follow )
SEM
2-Back  (1=39) 32.39(15.90) 29.16(13.77) 28.59(14.71) o B o
time n Time=8.186 Group=1.673 Group*Time=1.399
IFM " o (.001) (.200) (.253)
(sec) " 31.50(12.54) 25.99(11.11)"" 22.36(11.42)
(n=36)
SEM
2-Back  (n=39) 12.59(19.07) 8.56(13.56) 10.87(18.23) o ~ -
error Time=3.149 Group=.365 Group*Time=1.086
; IFM » (.046) (.548) (.340)
(tme) — Tag  1200016.40) 8.42(12.46) 6.03(14.69)
SEM #1 #2
2-Back  (n=39) 78.20(24.38) 85.68(20.32) 85.25(18.78) o ~ -
accurac Time=10.868 Group=.295 Group*Time=1.728
=Y . n (000) (589) (181)
(%) (3g 775525200 85.42(20.06) 92.61(15.14)

SEM, Saccadic eye movement; IFM, Intentional finger movement. M(SD). *p¢0.05 from between the group

(#1, p<.05;pre-post), (#2 ,p{.05;pre~follow)
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Table 5. The change of 3-back on working memory
Variable G fime f
arlable rou
P Pre Post Follow %)
SEM .
3-Back  (n=39) 41.13(18.50) 38.50(19.89) 40.07(19.56) o ] -
time n Time=4.410 Group=1.664 Group*Time3.603
IFM i » (.016) (.201) (.032)
(sec) (ag 405401453 36.21(13.39) 30.79(13.13)
SEM ) X
3-Back  (n-39) 5.69(15.43) 18.97(19.43) 17.79(17.06) - B o
error Time=.040 Group=.051 Group*Time=.263
i IFM (:842) (823) (610)
(time) 1" 14.58(15.39) 12.21(19.28) 13.33(17.15)
(n=36)
apack oM 5096(23.00) 69.05(28.05) 74.36(21.57)
e =39 Time=.122 Group=016 Group*Time=2.225
% IFM (729) (501) (140)
(%) (v=36) 76.92(20.44) 82.52(23.50) 78.12(24.83)
SEM, Saccadic eye movement; IFM, Intentional finger movement. M(SD). *p<0.05 from between the group
(#1, p<.05:pre—post), (#2 ,p¢.05;pre-follow)
AY A-FoA A2 ZHX|E SPSS Statistics 18.0 3.2.2 2-back
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