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B E Oy T BRI B L E AT IIRERVE LS, R 2083050 mHK) < 20AMB Y m/MK) < 3@
SR F L, —OMEUIZRE I RN R ) = N FRIR G SR st Xt 122 4 4~6 % JLE ST 6 JA (535 3 1K)
AT RN S o 4R B FE— R MEIZRr, Al v (12 S5 B TN AR 2 5 B2 e E LA T DI RE,

FRTARCHE, TERI T30, R i3 sl B2 A 2 580 B4 (2 dE L# AT ohae, HIAZ S5EN
RTIBEEE . XL RAAKIE T AR LB TIIRER S54L, I ELIWT T (A b A TR LE AR AE REXS JL

AT IR EA A A RO
KR MR, NS, Bk, TG
23S B844

1 A

AT BE (Executive Function) & 1F 52 i & 2411
INHAE S, X HAD A A AR R T sl . R A
e iN it 2 (Funahashi, 2001), f14& TAE{CAZ . 4l
2R R = AL A TR
(Working Memory) & T 4b 3135 Zhid 12 o B A7 15
B BTN 72 (Baddeley & Hitch, 1994); il 4 il
(Inhibitory Control)Z$& ™ 4id i ¥ i F O i .
A7 2R« AR B 2 R AR R 20 ) PN AR S AT ] B8 b
1635 20 0 P 5 72 (Diamond, 2013); A %0 7 1%
(Cognitive Flexibility) & 7. 78 T E iC A2 A1 30 il # i
BYILA b, & R4 (Davidson et al., 2006), f&1R
TR XEBA B2 I, BE A8 i LD A7 5 8T PR 0K 2 R
v I SR e A, DR AR ELARLRT B A RS P Y0 B A
. R T ne e T JL 2 B O a5 (Baler &
Volkow, 2007; Riggs et al., 2010) . =)\l 545 (Borella
et al., 2017), JUHOZECFMBIEERE ST, VAR IS
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[ 5 J4Z 3¢ 48 (Davis et al., 2010)%5:

JLE R AT D he E A W] ¥ 7% (Diamond & Lee,
2011; Linetal., 2018) . F A JLE AT HEVIZE 2
DIt BN I 26 o £ 0y, Ho, BTt E AL
Cogmed T 4Eic1Z)I1%:(Cogmed Working Memory
Training) # A A S B B 1Y, I G 20 38 mxfE
WhE &8, TR Cogmed TAEICIZIIZitE
i W S o 3 0E R L EE R TR iC 2 B b L A T 4F
iC 2K F(Roche & Johnson, 2014); Thorell % A
(2009)%F JLE HEAT 5 J& ) TAEICAZ 853 3l 4 i 14
H i AN ISR, 250 % BULE T AR e
ORI, EXFLEMRAESR . KRG
JTry ek R B R H

Bl E AR R B, [RIE oy 1G5 JL#E
PATIIREUN ZRr Rk M, B9 3 T 4R SR RS i AR
BT T D) BB (Anderson-Hanley et al., 2014). Oei
Fi1 Patterson & K, #4% J1¥iF #k (cutting the rope)
REg i K27 AR AT IR, JUHE Sl 4% ] (Oei
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& Patterson, 2014) . 7£ 90 44 4~6 % )L i it 4t
T T 0 4 I 2R BT 98 2 B, 5 K JLEEM
T A T ek 3% (Liu et al., 2019) . k% )7 B2 fig
SIURILER m S5 B a8 Bk, X LEAT I 6E
A4 HEE I B R (Martinovic et al., 2015), {HJ&, #
A X I R L KR A, EO T it
Rl AUl A P R AR, AR AN LA
¥ 8 R ME(Martinovic et al., 2015), ik, FIH
ARG HEA T JLFE AT DI RE ) T T A5 eI . A
WAL G R AR, 752 )L A4k,
R AR T L EE () B A{E B (Weiss et al., 2011)

2 pE 3 L # AT Th BE VI 25 5 HR R 1 R0 AT
Tk, WREEFATIIF IR R SRS S L AT D) fg
AT YN . W52 & I YA IEZ 5)) (Budde et al., V2008)
JEER(Alesi et al., 2016) ., Hiflll(Razza et al., 2015) .
AN L (Lakes, 2013)%5 B 1A sh#F g ko ) L2 PR
ITHIRE . A 4% (exergame) 1, J& — Fi B AT 51,
T AT DA A T8 3 BR ) 4 B R AR 5 (Staiano et al.,
2012), F5EE A1 & AR BRI AR RE AL i 24 N
1T BB £ 5B (ADHD) . LR JL#E . 5 /04ER)
AT I HE(Anderson-Hanley et al., 2014; Benzing et
al., 2018). IAREIEXCKE A KIS S A B AIE S 45 .
W5 3% BH R4 T A BRI X 25 118 0 b 28 B YA RKON, LA
A R R L A A D BB (Lauenroth et al., 2016).
—J71H, MWARE BB MAERE, KE BRI RRIEE
TP AR 1y e S50 ot 43 WA TR 1 I M i ik, DT
FEERTARI B2 275 3l (Verburgh et al., 2014) . i T )L
g i N RS o T S = S 2] i 9 S
IIREAS DLk A PEPR 3% (Mehren et al., 2019), % —77
T, FEWERR Y, JLEE T BT — e A2 (] e
155 . 0T BRI iR AR R 5% A2 SR 2 o B A N3z 3
¥ (Dye & Bavelier, 2010), X6 IAHIZRA F] T
AT RES R iz H, o Wk I 2R Re e A if
JLEE K AT U1 HE (Achtman et al., 2008) .

SR, IFASZ A 0 B R TR SR RE £ = P4 T 1)
fE. — I, BRIE ) 0E s nl e A R
PATDIREM R 2 —. BahmEREREEHZ M
Bfr, 38 O AR R R RN . — T
Mres R R, oAz shfR B BRE s AT o g
P Y SR KT R BRI B A2 B (Memorris
& Hale, 2012), Wi, JEz 3hom BB e 2
RS o B 2 (2014) BRI SE K B, A R
V) (18 AN [) 5 J3E 1) G B3R 2 sl ot /N2 25 1 $A T T R
A 25 BRI, (ESEEASTR], Hrp b S5 Y Bk

12 8T W07 R R JLEHRATIIRE . MBS A
Sk (Best, 2012), iz g0 T JLEE i i 38 5T R A,
TR R 2% g e 3, DT AR T AN B Y A3
PEHE T INHIN TRCRA T (Audiffren et al., 2008).

=71, BRGNS S ] e R
JLEHATIIRER 75— EZ R NS 5 R Y %
32 PR 1) 45 il s 9T 75 22 190 1 2 9% U 43 B LA 5%
J1197K F-(Tomporowski et al., 2015), X #IN W25
M PHAT DI RE A SRR 2, — b BpURTE s g ifF L EE R
1T BE MBI 58 B AT 25 S8 3 B R 6 sl 7R B Ir 75 221
NJNZ: 5 (Best, 2010; Pesce, 2012), bhn Alesi %5 A
(2016)iE it X 8 % JLEE UEAT B BRI LR i 35 FLA B
PE . L2 () TAEICIZ . FERE . R Anm i 42 il
o7, o R RIS h il ERTIE RS ] . EANPLEE |
PR LA BRI, BT LD BRAE s X A T RE A 12
HRCR VT BRIRG T8 shiE 5N S 5WEE W
YEH . 0T 208 P Z R RIFE T, Schmidt 26 A
(2016)KF 92 44 11~12 % JLE 41 4 H(EMK 230
PR < /I NS 5) Tk 10 e B
G2k, SRR, "IANNS 5B KES6E
e JLEE R ) o X IUESY 3R B B AT Bl i
ZHEMEHILETENNEZERNE ., 2SS
et et LEPATIIRE, B A Pk B3
BE e % i v A AR 7, O HL AR ORI AH R 25 44
(Adcock et al., 2020) . Hyk, AR IAMBHAR B, 1%
SR NN 2 5 0 T 5 A R AR A G
A K ik X 2% (Benzing & Schmidt, 2019) .,

FE AR BRI X8 T DL B L R G002 B 5 A K
Z 5 11EH . Benzing % A (2016) Wiz sl 5if B A%
SHWMEBETT 3 AR AR (732 Bl
Erm S | mEdiREHIAA S S | (KE g
5 HRIN A2 5)4) 65 %4 13~16 % (75 A 4F k4T
BAYR 15 434k kR 525 T 75 (Benzing et al., 2016) .
iz o B+ A 2 5 AR IR Y A B 0 A0
AR, iz 25 B I S 5 4R Y
JE HE PO A T A B R, APz Bl HIG A S
S ik E I sk . S5 R A,
“mriz s R AT S 5 AR R T AT 55
A R, T RIS E RS s+
NS5 X — A, [UIES TINS5 01k
H, BRI UL 2 sl B VR .

R T 2R 5T S sh i FA A S 5 X L
PATHIRERYZ MR, Best (2012) 7EAARIERIERE N S5 rr 5
Pz ghimJE NS 5PHE R, Wik 4 2
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s Ry A PR e HE L EE Y AT D RE -

(F/M% BhsmE < &ML WVAE5), 3EX 33 £
6~9 % (FHAFEIY 8.1 %)My JLEE UEF T DU 2K 4 A 1
RN SR, TRl 20 205 Horb, <wizs shom i
+E NS 574 R T — AR B 9 1A S it 3%,
BURILEE B R SR, Pk s (b L IR
KREF), WA WA AT, 155 AR R ME, &
iz Bl 5 B AN 2 5 21 R FH 5 b % i g A4 gk
ek, FoRILFER v AEH PR, iz shoi B+
1S 5 2R PRI i X —— 8 G g T, 2 2 i 8
25 Qufay Skt RE AN ARAS AL il I-AE HAH R 1 T 2R
o “ARiz shid JE +HIANA 2 5 Ak LE B H 2%
UL, BRI, AN i i 35 B 1) (A SR e * fig
f {2 F L Bl i o S I S BRI T AR BRI XK
A2 Bl B R R LB A T D RE S AR .

SR TR 78 4 J2 0 L i A7 — keI 2%, N
B TEHERR XA —Fp AT REME . — PRI ZR3 i T 1L
T AR R, T LLAE o5 B A A T D R 1 1
B, A T S A S SR S T D RE Y R
A2 iR K . Schmidt 45 A (2015)4F 181 #4 10~12
B INEA SN 3 A, HEAT I 6 JE (AR RIR
R 45 434 BT (Schmidt et al., 2015), b, <%
iz Bl B+ AR S 5 g ik LR B Bk AL Bk
X, WKL) BOmFE 2, Bo—BFJa & IR g+,
ZHT A RN S AR, )L T R ¢ g
18 B AR 2 5 4 Rk LI ST 5 3 S
A%k “Mikiz i BE +HOA R 2 5 4 2L % 1
AEWTCE . SRl NJE TR, R i s+
NS 5 AR RTE S 2ok . AR X AT
FE UL 1R i B0 B+ E A 2 5 A L= A A
RIGVERIVEH, {HJ2E R TIZ 5t > iz oo i +
NS 5 s AT R, TGk UL B B 5 B RN
NS 53X LEPAT I RE R IR RO . R,
ABHFFE AU X — X BE 2

R T 2 SR AR RR Y 32 Bl o R R 2R A A
S H5HZXILEHATIIREMIEN, AWF5XTE Best
(2012) M 5% fy il LA T 1 ek, Al ZE I 4T .
S—wgR)G |« fea— RIS AT T D REAZ O
AN, K 122 44 5~6 % ILE/M 4 H (MK
BRI I NS 5), 4Rkt W 6 JR (5
Ji 3k, BRUR 20 43 RIS AR I 2R, #EAT 2(5%/
fiX B ahsRIE) (B /MK NS 5) 38R EL: A/
WS — R INGRa I RN 255 ) g = R =R
AR BT, B T A RN K 0 R i xR 1
R E R Z AN S 5 R ZARFRER-.

iz g5 AN S 5 1R 507
2 WRIFE
2.1 #ik

Bl Rk UK A7 17 T 4 LI B BL s £ 4~6 5 )L
130 4. Hoh, fEYIZREN <5 s gl B AN
Z 572 Mg sk B+ S 5 A 50506 5 4 .
3 L gL, Jovk ot RS2 RAINLS . 55
Hb, J5 RIS B B+ A S 5 ARis 5 B+
Nz 570506 2 KILERSS TR, K
S5 PATIEEIG I, F LA ST A S
122 %, YA M 5 = 68.29 (SD = 5.98), “Fiz )
MELEINANS S miEgmEHRA S5,
Az shi B+ S A S 5 ks Sk EE I KN
S 578l NBUr I 32 AL 28 AL 30 AL 30 A
FrA JLEY A RITF, LM ¥ kI, 5
ek, A ILE SRR 5. BAh, A
WFFEAE ST O AR5 T2 JLRE . A AL 1 1
22 LGt

K 2085 . /MK <200 5 BMIK) <
(M) /. S5 — Wil Em . KIIZg)s
Wy Horp, BB S SRR A E, 4
AN 6 J, BRI =K, 20 8pAK. HiRE
341Hh . PATINRER 3 OB (ARSI . 4
Pl . IR A AR
2.3 KIEXHE

YT IRTT, JLEHATHATIIREATIN, Il s
ORGEHT 5 1K 20 srplge)s, s L0
B, FXPLEHI TINS5 S, ZFIIZ4EE
9 k. %18 Wi, FoRJLEIMA TN S 5E, H
RN REAT0R N E, AHETINVAS S5, D
BisEERBORZ, LB, AT IRR IS 43 ) 7F
8L WwIIZE . B 18 Wil Eia . BARFRR

i k%
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T Best (2012) LA K LIFERUERR 2886, B9 &
Pkt 8 Fih A L BT . 30 A2 E
Tl AR D BE LAV ST AR ARG 1.5 /AR, iF
TR, IEWE 5 AR L AR R 50, Al
LB TER RS I XF 8 FhilExk I RFIE (2%
BE TR EE TCINER ) 3 mll #EATHE R (1500 T L 1~8)
JEREAT T 2250 i =R G R 0, B ik 4 RAiERK,
FUWFRR NN 2 5 538053 5 2 M e (SD) = 7.23
(0.91) . M jegiis(SD) = 3.44 (1.51) . M sgss(SD) = 5.76
(1.13) . M s creo (SD) = 2.28 (1.16), 2835 2443
Mr, F=4355p<0.01, AR EE. SR
(ICC)J2 0.961, X F M 30 44 K2EA:XT 4 FF*k AIIA
MS 5 —B8EE S, Wt EHERS . 23
S AR BRI R 1

x1 BEERINERESR

iz B i WHIS S
20 51
N M SD N M SD
“H B BRI +
o 161.00 139.40 16.05 90.00 5.43 0.50
HNAS 5
“H B BRI +
N 127.00 143.06 15.48 84.00 1.17 0.93
ks 5~
B hBE 175.00 101.14 10.55 96.00 5.26 0.87
(AN ' ' ’ ’ ' '
RESRE 163.00 98.13 9.33 96.00 0096 0.74
Kikmz 5> ' ' ' ’ ' '
F 528.34™ 932.68™

E:** p<0.01, * p<0.05

“wEis g EE A S 50 SR AR
M—— KB B, iZE ki 112 cm <62 cm 1Y H,
LA X WL Xbox360 Fh[a] 2 3, JL#E 7E B
PIHL 1.5 m ZEAT 15 8l o WAk N 202 JLTE 2K h I Al
PR A TR, SRR E 2 AT, IRRIZ
Horp, iz g BRI )L TR EAE M . Bk
AT AP o0 R e B0 o v A 2 5 IR A
BYMEE R, HAZMERY, HluER. Ak
DA R 26 s M/ INEE, 4 THOBCAE 25> g, As 2L
B THER I e

“wEiE SR E N S 504 R IR IR
W—— RS, izl 112 cm <62 cm 1 HL AR HL
FMABRIE AL Xbox360 L[R2, JLEE A B H AL
1.5 m LA, SRRk, JLEE Rk
B ia sl . s g BRI L3 75 AN Wik 17
A, RN S 5 W PR B A 0T ok A7 HAb A 035 3
AT By T H At 1 R R

“ARAE SR+ N S 504 R T
M —— P TN, ZUE AR H AR 112 cm <
62 cm {1 FL AL A4 SR AR AL Xbox360 F:[m] &2 BY,
JLEAEB AL 1.5 m 2245 A JFE X skiede, L
T B AL TE R T, A AR AT IR, P
X ) 2 T S ol ki B A ) FN AR AT 45 i LR
AL SE TG B, PZIE S RIS 25 B . =
Z 5 R IR JLEE T L RE AS PP AR ) (R A & K
A, gt . S SN SR, JF R 2R
L MmERFEMAER), FEgRnEl, HEEE
EPERE T

Uiz B OIS 5 4 WA A
O, JLERALTE 112 cm <62 cm F4 HL RLAIL BT
F (FE Db my A AT ) shim b, JLEEAER B
HL 1.5 m At . L FOR i AL T B e iR
PR, Z0G sh AR Z L s sh 8%, ik, %G
B ARIE B B AN 2= 5 .

(2) A 2B S R AT PR

BB . JLEIRIEL Polar H10 L3R 647, id
SRS IR A 2500 O R GRS IR e B L, LA
CSREE . 568 1 I gRItlegE 122 P03, 56
2 WERKJG 18 Y ZILISE 504 4 F 3004,

INAIZ S JLEINAZ 5 a9l & R 24 1Y
Best (2012)[)&E X, It 8 IAMEHA, AE B HAg
PSR 5] 2 AR BT 0 2 N 3R 4 R R A ) 3
GBI RTEEY) L BUUR S R Ui A7 i RS
KAGEITE 15 1 40, w00 4o 7256 L IRIIZR . 2
9 Will%k. %5 18 LS R VR

INHIZ 5802 TS Ll gk, 55 9 Wil
i, 5 18 Yolldk el NS 5, sl 2
SIATRIL, THAFRIL% . NS 527 B E P <
0.05), i G LM, “mizsham 4z 5
R T efls sk B A, Homis sl P 4
Z A8 B3R EEIC 22 5 (p > 0.05), “fikis shim & Wi
Z Iz s B Jo 22 5 (p > 0.05) (WL3& 1). [FL, “&
NS 5 A AN S 55 TS 574,
HemNFmZ5" WAZRIANMS S5 L5 (p >
0.05), “fRINFIZS 5 WA Z AN NS 522 >
0.05) (W.5% 1),

BRI, ACBFSE I B 28 SRR A 500 .
232 BEZTEMITIIEEN R

R ERIIES SR ) BINTE -G i X I g <o 1| 22
Al S —RINZRE e — g a ST T D fg
WSS, TAEICAZI B [ R 2 5 43, 40 il 42 il )
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s Ry A PR e HE L EE Y AT D RE -

iz 5 AN 2 5 VR 509

ERFEIRZY 5 438, AR TE I LR R R 2 10
S3ah, TR I SAR G T

T{EiBIz—1l % £ = (Backward Digit), 4%
W5 R WISC-1V 1 (/)45 35 070 55 (Lecce et al.,
2017) Pk JLEKG T 2] 50T ER B iz, B R
s Bk, BF K E Ny 2~9, MW
Ber B R E IR, BRI — 0. L
P IR 2 TR — A B A BT AR R, 056 45
1k o T A IE R — AN B — 4y . 1353 BN
il 0~16 43 o1& 2 J& TAEICAZ IS I 1 i A2 18, LA
BB K 2 2641

8

S

K2 Wy my

¥ 3P #14E 5% (ANT-C) (Best, 2012)
S — T S 1 0 A AT 55 Flanker 30058 . R
Eprime 2.0 B A KL, PRaehdeSsH#l—HE 5
Sh/Mu, 3 LW R b RO R T 1), ) 22 B
WA T R RO I RIS R . 2R3t 12 4>
trail, A &, BEALH AL /M B SR r
H 2 > block 45, %4> block A 24 4> trail, JGJZ
o, BEMLIBLZE AT /N, SR AER R AR N B o &
3 A A A o) o = g v AR A
H AL 600 ms
HIWTT 11700 ms

& 3 E-prime #4fl ¥5 h FL

NG R & —4E AR R 7 284 55 (The
Dimensional Change Card Sort, DCCS) (Zelazo,
2006), Je—Mi K RES . R 3 M. H— LR
X R BEAT B — 3k 6 5KR R (3 sREL (T,
3 TR /M), Kl R E AR E T, A6
TR R E T B 58 R R T AN
Fo—I 65k R A (B IRLLE AT, 3 KIE AR, 1
IR R BAEE B E T, MR R A A E T
Ho BT, JLEARIER 2 5 W LR, &

Wit =PRI AR R R —3E 12 5K
FR @ R RAMLL AR T, 3 kAW RAMLE
Pt 3 KAl FRIAYHE G/, 3 KAV R B
/M) o AL E B B R R R, B R E
2, ERA R R R, B /N RN
) AR, JLE IR R EORE) 9 I LA L,
S o TR IERA 2 IS UK K i B B

3 gERT

31 JLEHE®R. KEMHSEZFA. HEEDE

RS =AE

TR A TR S, X L EE AARIRE )
KEEAL A Tr AL . SRR 5L . AR P T B A
TGS E A b R — 2 8 AT Ui e 40 L N
RIEATERR B A 53 LU AT 07 225007 o3 R34
ASEES A AR WA (F(3, 118) = 0.75, p > 0.05). 51
(x* (3) = 1.01, p > 0.05), FREEFLZ5 T Hifii (SES)
(F(3, 118) = 0.43, p > 0.05) , B A& e 4544 (F(3, 118) =
0.86, p > 0.05) o &2 5. AN, 254 i ACRHR
0 L T JE AT B RIS By i 5 A I U A % 2
HOREE (2 (3) = 4.12, p > 0.05; %% (3) = 3.26, p >
0.05), H S5aIM AT REAHEPRAH AR B3 (p >
0.05), 15t.HH U 21 S 46 241 A5 54 14 1) i e o
32 EFEEFINANSEXILERITEER T

FEVIZRHET, X4 SR i 01 T D BB 45 48 o i
T8, SREM . TAECIZ . 04 il e
B P RN L AN ST P E e B B R A
S T M TE B 43 S OB R R B 2 S OR B
F1(3, 118) = 0.08, p > 0.05; F»(3, 118) = 1.03, p >
0.05; F5(3, 118) = 0.27, p > 0.05; F4(3, 118) = 0.33, p >
0.05; Fs(3, 118) = 0.04, p > 0.05), XM, &41JL
BEIEWZRTHAT I RE 7K IF o 22 5 o

R T BRGNS iz 5 AN S 5L
PATIIRERIEM, R 20838 . ®/MIK) > 2(0A
WMZ5. mAK) <3 E Time: BT, — kit
Y Ja i K2R e ) IR A 7 2208, Kz sh
5% B A S 54 w48 o, ORI B ) 4
PN AR R, AR RN P T DI RE A FE 5 o
321 EBEFREFINAMSEIILEITERIZARMm

k7% 5535 g i JE AN AT S 50 LI TAEIE1Z
IS, 38 22253 IR T 2250 BT k. TAEILIC
B4 00 2 Bsf ] Time =340 8 3%, F(2, 236) = 29.01, p <
0.001, 7= 0.20, Z5d FIG KB R B, KWL T
YEiCHZ(M = 3.63, SD = 0.13) 5 E 4 T45— Uil 24
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Jai(M = 2.95, SD = 0.13), W EF L TRIMM =
2.56, SD = 0.15), T AFICAZRYiz Bly5 B 1Y =350
%, F(1,118) = 4.96, p = 0.028, 15 = 0.04., IANHIZ 5
RN B ¥, F(L, 118) = 5.83, p = 0.017, n5= 0.05.
SR R I, R is 2R A A TARICAZ
FETRE 8 m)E M = 3.29, SD = 0.16), &HiAMZ
M TARCIZ & m TS 54 M = 3.31, SD =
0.15). Time Fliz gl B A BAE 3, F(2, 236) =
5.83, p = 0.044, n5= 0.03, HE—PE4T R BRI
B, TESR— N2 G MR IR )E, s 2l B Y
TAEICAZ(M = 3.34, SD = 0.19; M = 3.39, SD = 0.19)
¥rm T s B TAEIE4Z(M = 2,55, SD = 0.18;
M = 3.36, SD = 0.18), F(10, 109) = 11.39, p < 0.001,
no= 0.51 (WL 4), Time FHAMIZ 5 R3S HAEH &
%, F(2,236) = 5.83, p < 0.001, ng=0.09, #F—4ik
AT sRON o3 dr, FERIIIGSS, Ml 5T
YEIC12(M = 1094.30, SD = 0.18) %5 TN A2 5 (M
=2.98, SD = 0.18), F(10, 109) = 18.65, p < 0.001, n;
=0.63 (JLIE 4). I H, TAEICICHINANS 5P &
(M = 0.09) %K T-12 3138 B (280 1 (n? = 0.03).,

5.0A
45 — HPIHHCE
: HPI+LCE

4ol LPIFHCE ,
. -—-LPI+LCE e
D s
w35 o

30+

25} T

2.0 1 1 1 >

1 2 3
M B[] Time

B 4 UL A T ARSI 3
1 H/L: High/Low, X3 & /MIK; PI: physical intensity B4 5, 1%
FIZFNREE; CE: cognitive engagement, fLFEINHZY5, K.

3.2.2 iEENREFIAES 534 )L EINHEH B 200

(1)ERf A

k75 5342 2 i JE A AN S 5 68 L2 90 1 4
HERR R, T 2>>3 RG220 M & .
WERR R M BRI R] Time FE20% B3, F(2, 236) =
37.44,p <0.001, n5=0.24, ZidFHGKE KK
YZJFIMM = 0.88, SD = 0.01) & m Ta— il
ZiJ5(M = 0.81, SD = 0.02), K25 i s —
W ) 2 & TR (M = 0.75, SD = 0.02)..
BRIz S 1) 2400 3, F(L, 118) = 5.16, p =
0.025, ng = 0.04, Zud FJGKI LB, iz sk

HIAERRR(M = 0.84, SD = 0.02) i i T{%iz shos
JERHERA A (M = 0.78, SD = 0.02) . #ERHFRATINHIZ
5F50M A WE, F(1, 118) = 1.257, p = 0.27., Time
Mz shsmELZ AR AR, F(1, 118) = 1.14, p =
0.27, Time AN Z 5 BAERA B3, F(1, 118) =
0.22,p=0.81,

(2) SIS

Ry 75 5% 5 Bl i BE AT S 5 06 )L 0 i 4%
FR B BRI, G 25203 HITR-G T 0 M kR .
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Exergame can improve children’s executive function:
The role of physical intensity and cognitive engagement

GAI XiaoSong, XU Jie, YAN Yan, WANG Yuan, XIE XiaoChun
(College of Psychology, Northeast Normal University, Changchun 130024, China)

Abstract

Executive function refers to advanced cognitive processes that control and regulate other cognitive
processes, including working memory, inhibition control, and cognitive flexibility. This function is a high-level
cognitive ability when completing complex cognitive tasks. Executive function is an important predictor of a
child’s physical and mental health, quality of life, school success, marital happiness, and public safety. Studies
have shown that physical activities, such as mindfulness yoga, coordinated exercises, martial arts, and exergame,
can improve children’s executive function. Exergame is also a type of physical activity, as a synthetic word,
which is a combination of exercise and game and can be seen as a physical activity for stimulating an active
whole-body gaming experience. This study aims to investigate the effects of physical intensity and cognitive
engagement in exergame on promoting children’s executive function immediately and long-term training.

This study conducted a 2 (high/low physical intensity) > 2(high/low cognitive engagement) x
3(measurement time: before/immediately/after training) mixed experimental design, wherein 122 children age
4~6 years old were trained for six weeks. Among the within-subject variables were exercise physical and
cognitive engagement, and the between-subject variable was the measurement time. The dependent variables
were working memory, inhibitory control, and cognitive flexibility.

Results showed that physical intensity, rather than cognitive engagement in exergame, significantly
improved children’s executive function, especially the working memory after training immediately. In the
long-term intervention, physical intensity and cognitive engagement in exergame significantly promoted
children’s executive function, and the promoting effect of cognitive engagement was greater than that of
physical intensity.

This study demonstrates the benefits of long-term exergame training on children’s executive function and
the types of exergame that can improve such function in children in the short or long term.

Key words exergame, cognitive engagement, physical intensity, executive function



