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SEIFIE] s F —PEUIZRE I RN IR D) = DN FRIR & S et t, X 122 44 4~6 % LT 6 JA (B 3 10
AN o G5 R B FE— U MEIZRA, AT X )12 Sl BE AN 22 5 B2 (et )L BT I RE,

Ho2 TARICHZ; TERWITHlh, (R xR b Yz S5 BE AR 2 50 0 2 A2 e L AT D RE, HOANZ 5 7EH]
RTBEIE, X —EERAEARUE ARG LB TIIRER s AL, I B TR b A SRS AR RE XS L

EHUTUIRE A E I A RICR
XEER EGER, NS S, SaRE, TIIEE
$ES B4

1 [R)EE

AT fiE(Executive Function) & 7E 5¢ i & 42 1Y
PSS o B B R (1189 S BU I 3 e i N R e =
9413 B (Funahashi, 2001), f4% TAEICAZ . #4
AR RGP = AL g . AR IR AL
(Working Memory)J& H T 40 215 Zhid 12 h & 115
SIS 2 (Baddeley & Hitch, 1994); 1l 4% il
(Inhibitory Control)/& 4§ M A i ¥ 4 A O B9
1520 . AR BTG 28 AR 9 Z1 1 PN 7R BB A6 ) B8 47
FE 75 20 B 0 B2 (Diamond, 2013); A 1R 5 %
(Cognitive Flexibility)# 37 78 T /E 1212 A0 il 2 il
RUEERE |, & B (Davidson et al., 2006), J&f5
H R T 18 BB, BB AN A5 5 BT PR SR 22 i
TR SR E B, DA AR Bl AR R M O B
i, RIHPATIIRERE S U L2 B O E (Baler &
Volkow, 2007; Riggs et al., 2010)., 2~V i %i(Borella
et al.,, 2017), JUHIEECEEMB 68T, DIARAE S
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(5% i S A (Davis et al., 2010)%

JLE AT ) g B A 7] ¥ #4: (Diamond & Lee,
2011; Lin et al., 2018), R JLE AT RE VI 2 )&
PIIHE AU 2o £/, Hd, TR
Cogmed T fEic 1214k (Cogmed Working Memory
Training) # A RS2 Fe B 1Y, N 2008 A0 14 e B2
R &8, FETF AN Cogmed TAEICIZYIZRE
i W I 03 R L EE A AR IC 12 Bk e L EE 1) T A
842 7K - (Roche & Johnson, 2014); Thorell £ A
(2009)%F JLEE#EAT 5 JE B TAEICAZ 80 i 4 il 74
A 3G NI EAL ISR, 2558 2L TAEIDIC e o
ROREGF, AXFLEM SR ARG
77 0 e AR B E A

WG BT AR B R 2D, [RIAT kTR L
PAT T RE I G BRI 5% 3 T 4 >R FH AT XK
B AT I B (Anderson-Hanley et al., 2014), Oei
Fl Patterson & BK, #1431 J1i t(cutting the rope)
RESEAE I K27 AR B BT DO RE, o HIE S 45 (Oei
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& Patterson, 2014), 7E 90 44 4~6 % JLF H i 1o #0450
TR AT I RN ZR i E o B, 5 RJE JLE
il Fa 47 Brk % (Liu et al., 2019), 2 7 b2 fig
FIAILER &2 5 R 6 B AR, XL ERITYI6E
AU BEAE I B K (Martinovic et al., 2015), {HJ&, i
W AR 25 5 LB A B A A, BT T
R o ) AR R AR, AR RN L E AR ES
R HE 5 R XE (Martinovic et al., 2015), FEtk, #]/H
PR R T LB AT DD RE Y T AT AT PR Al . AN
WRRITENAL I SRk RO, 52 L ALk,
TR A AT T L B AR {ERE (Weiss et al., 2011),

8 3 LT AT T e VI 2 B9 R R K AT
17k, BFEEFEAN IR SRS ST LB AT Y fE
AT U %k o WF 5T & PR PMEIZ B (Budde et al., V2008) .
JEER(Alesi et al., 2016)., Hiffl(Razza et al., 2015),
RV Zk(Lakes, 2013)5F BTG sh#EBRE B L #E TR
TTINEE . AR XK (exergame) t J2&: — Ff BY (A 15 3y,
B AT DL A T BR ) 4 B U XK K 5 (Staiano et al.,
2012), WEFEHE A A BLA R X RE S e HE 2 4F N
R 2 S (ADHD), DL JLTE . H/4ERY
AT AE(Anderson-Hanley et al., 2014; Benzing et
al., 2018), AJBIEXRAS NN T Bl Al B IR TR Bh 45 5
AR R I AT R I R 2 (e 1 pf 2 PR AR, LA
B S Kl K LA 1 D) i (Lauenroth et al., 2016),
— 7, WRBBHENAERE, KT RERER
TP WA RR AR 13 e S o 43 WA 3G I Mt i, DT
e FE R AR I K2 )20 3l (Verburgh et al., 2014), i1 T JL
F I R 9 AT SR PR g, 3K B 28 [y AT s (A
Iigeds UK A B 3% (Mehren et al., 2019), 5—7J7
T, FEHEAR T, JLE T 250 i — S5 A 2s ] e A2
55 . LT EEAR i Ui AR PR 2R A i B A Rz 3
¥ (Dye & Bavelier, 2010), X260 M kA F T
EPATIIRERS B 22 H, @ iiER I 2R e g e ik
JLEE AT UIHE (Achtman et al., 2008).

SR, IFEASIZ A 19 BRI Sh#f e B i A7 2)
fig. — 7T, BHATE Sz g5 B T RE A R0
PATIREN IR Z— . 1z gl FE AR A 1E HE sh i
Bfar, 38 O A R R RN . — WO
Breg R R, ez sh R B 0 SRS S X AT D) R
A A 50 R R B 1) B ARG Bl (Memorris
& Hale, 2012), Watvd, JfFiz 2o BB A g i
WORHGS . B E SR (014) BT 58 & B, AH (R B
() AN [R]85 2K 0z Bl % /N2 A B A T D e
A RS, IR AN TR, v e A B 1Y) i Bk

ia 8T U7 A RE S LA TIIRE . MBS A
1 (Best, 2012), iz s30T JLE 0 i &8 B MR i,
R B 2 i gt 38, AT AR T IA N B IR 1 43 i,
FEFE TN TR AR T (Audiffren et al., 2008),

S —J7 T, BRSNS S AT e
ILEHATIIRER 75— E BN NS5 R4 %
P12 R X 110 12 B s T 7 2 A4 3 7o 9% U 40 T RN e 5%
187K (Tomporowski et al., 2015), X B IA A5
M PHAT DI RE DG EE R R, — Sk B A Bl {2 it Lk
O RE MBI 58 B AT 25 S8 2 BRI S A B BT 75 22 1
INHIZ: 5 (Best, 2010; Pesce, 2012), AN Alesi 25 A
(2016)iE T X} 8 & JLFEHEAT JE BRI Zk el 36 I b
P ASEZS A T AR . R . TSl R i 4 il
GI7TE, B RIS 2T B HTRE RS . BPLEE |
PR AR, B LR RS S s T 2 g A
PEROR T REIRVE T iz shi E 5N S 5 H R
YER . A T 508 W R R AN TR VR FH, Schmidt %5 A
(2016)H 92 £ 11~12 % JLE ST K, 4 H(FH /MK Z5h
SREE > =R NS 5Tk PE 10 S8 B
g shil %k, 51K, mINNS 505K shhg
A LR T o SR I 9 2% I B AT sl R AU
SHEEHIILETEENNEZENER ., ZLUAHS
et et JLESATIIRE, e A PR 3R
BT R 48 R A T BE 1, O HL el AR RN A R &5 4
(Adcock et al., 2020), JLyk, AR IAHURBAR L, &
SN S 5 0E T 5 R e B o g R A 5
AR X 48 (Benzing & Schmidt, 2019).

TEAR B R AT DATE 5 345 902 25 B2 AT
Z 51 1EH . Benzing % A (2016) )iz 55 B FIA S0
SHMAEBGTT 3 4R AR RE (R 12 35
Ermi NS | g S S | (KE )
S HIAAIZ 5)%T 65 & 13~16 2 H 41T
AR 15 43 g aa ] S 56 1 il (Benzing et al., 2016).
“fEriz g R A T S 5 4 R FH SR Ak B AL
AR, iz 25 B I 2 5 4k T
J HE S0 B E SF LAR I xSk A 2
Er iR ik oA I a2 S R . A5 IR A,
B SR RN 2 5 A R RS T AT 55
FAHTGE . R, TR IS g+
FINAIS 5 X — S0 dl, UESE TINS5 1k
FH, ABEHA 36 Z 23 B AR

R T — SRS AE Sl FIA A S 5 L3
PATIIRERYSEN, Best (2012)7E 1A J8ediz Ak I 25 45t
Iz shomE NS 5PN R, Bk o m 4 2%
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(AL ZahmE < mAL NASY), I 33 4
6~9 % (PR 8.1 %)Y JLEEHEAT Uitk i 1
RNSLE, TN 20 2050, Hidh, «“Briz shom i
+EINEN S 5 4R T — 3R AR 6 1) 14 B i Xk
FUR L G R P TR AW, Pkt B (T R
KREF), BEE W AT, AR5 TR ME, <&
iz 2y i B A 2 5 21 SR F S A B 0 ) 44 R
ek, ZERJLER AT REHAR . %Iz Bhom A
12 57 41 R R i 3 —— B G 3D TN, 2 2 i S
2 o] ek RDYE FARAS 22 )y, A1 S AH R A 15 50 50
fE. iz shm A S 5 41k LE A R
WU, WFIE S R, AN iz 35 BE 1 A SR AR fE
AR JLTE (A il s il o S IR Ul B T AR R
A2 Bl B R R LB AT D e E R .

SRANT AT A 5% 2 X LB A T — R PRI 25,
I TCTEHEBR X RE— AP AT e . — W PRI 2R3 i 1 il
T AR R T, BT LAz g5 A UE AT D RE (A
W&, I T USRS AT S SR A T I RE AR
A2 iR oK o Schmidt 48 A (2015)4%F 181 44 10~12
B/ NFEA SN 3 AL, EAT 6 JRI(CRESE R IR L
R 45 235 BT T (Schmidt et al., 2015), Hr, “f
iz o) 5 FE + N 2 5 4 R kL EE Do BROR R Bk
X, e Kl BOmFE 2, Bo—BF 5 & IR 1,
ZHT A RN S AR, ) LB T TR i
iz Bl 5k A 2 574 ik L3 AT 06 38 S hr
Wil k. fKiz sl B+ 2 57 dH R L% 1
AT . SN JE TR, R CmiE s
NS 5 BN 5 PR 2 0 . AR X ITF
FE UL iz B 5 B R A 2 5 AR L
RIGVERIE, E R T I% R §b %z sl B +
FIANAIS 5 s i E AT X IR, TGk U A2 o5 B
INH S 50 LEPATIIRE A K R . PR,
AW FEAUIE i — X RRZH

R T P S AR B XK 3 B E PR 2R A
Z 5HEZXILEHATIREMAEH, AP TE Best
(2012) B 7 1Y e fitk 04T T eatE, 0 e U iy
B—wilgh)a . ia— IR BT T D BEAZ O
BTN B 122 44 5~6 % LS N 4 AR
BHERExE /AR NS 5), 30T i 6 J (5
Ji 3R, BEIR 20 s3I U2k, 54T 205/
fiX BhsREE )< 2(@ /K NS 5) <35 EL: A/l
W5 — kN GRSE I K IAYINZR S I i = R R
ARG ETE, BV I A A A ARk Ik rp
iz i R RS 5 R R R R

2 IR

21 #ik

B8 U 75 11 T4y LB B AL 1E 4 4~6 % L
T 130 %4 Hor, ZEYIZR N <5 is Bl B I
Z 57 iz g NS 5 A1 550 E 5 4 .
3 ZILE R, Jok sl UL Mg . f
LN BRI 122 2, FHFER M 5 =
68.29 (SD = 5.98), “Hiz it E+mINAIZ 5", “&
B EHUAR S 5 i iR E+mIAA S
5 fikiz gl B+ 2 58 H B B2 32
AL 28 AL 30 AL 30 Ao R JLEY A FIF, M
TR ¥ R RIER, SRR E, BN ILESS
G| 7 B o O | 0 N N o a9 T - )
JLBE . FA R ILEE Y 0 [ &
2.2 XIgIt

K 2083050 . m/AK) x 20025 &AK) *
3] F . S —UUIZR R KRS
Wy, Horb, 28 B AN S 5 R a4 &,
AN 6 J, BRI =K, 20 Z058pAK . HlkE
34080, BATTIRER 3 %O AT (CTAEISTIZ . S
Pl DHIR M) K AR
2.3 XIGLHE

YIZFF LG HT, JLE AT AT DI REETI, Jf-il sk
DGR 5 1 IR 20 /-8R )s, e L0
2, IFLEHI TINS5 E . ZEII%GZRE
9 k. B 18 WA, FoLEMATINES 5, H
AN R0 E, NHETNS 50, D
B G WER 2, JLEIRE, PATDIRE S I 5 57
1G5 18 Wl E i . BARRRE R

A A4k

11

L 2 @ *—©O @ *—>
%% ®O% ® w A
— - = 11t I Vay

J&

& A A A A

E—UHIG: BInF SEILKYIL. BN K
B ARSE5NE ARSENE /. ARSE5E

BT S S it it 7 1R

2.3.1 TERIE

(LU XK 1) 3 Lt A

T Best (2012)LL K LIFEIFAR 2286, W50
Phik 8 FOE A ILEIATH R . P 30 ZFMAE
Tl Ak JR O 2 B R AR AR S 1.5 /Nt ), i
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TR, IEWE 5 ARG Ll HR 250, Al
THLEEAE T BRI I X 8 FhifE xR A ERAE (2447
BE B TCINER B ) A3l A T HE Y (154 T L 1~8)
AT I 2250 AT M G R 50, e 4 FERK,
A ER PN Z 5 0800 502 M e sne(SD) = 7.23
(0.91) . M persnin(SD) = 3.44 (1.51) . M igagss(SD) = 5.76
(1.13), M s cseo (SD) = 2.28 (1.16), Zeid 75 24>
Wi, F=43.55,p<0.01, HHEFBE, —5HIERE
(ICC)J2: 0.961, X FHH 30 &4 K2pA %t 4 FAFE A
MBI —BtE i m, Wl EER . 25
S EE RO ILER 1,

®1 HEERIMEESN

iZ Zs VNG 2]
21 51
M D N M D
I8 Bl R+
. 161.00 139.40 16.05 90.00 5.43 0.50
NI
IS Bl R +
: 127.00 143.06 15.48 84.00 1.17 0.93
k= 5>
A%z Bl o E +
175.00 101.14 10.55 96.00 5.26 0.87
NS Xo
MKz Bl R+
. 163.00 98.13 9.33 96.00 0.96 0.74
Kikmz 5>
F 528.34" 932.68"

H:**p<0.01,*p<0.05

“Eiz AR E RN S 50 A SR R
Me—— K E BIERR, 1ZHEA A 112 cm x 62 em AU HL
LA R ML Xbox360 Fhf] 8, JLELEEH
FBL 1.5 m ZEA TG Bh o WiEk P9 2 S L35 78 7K AR,
I Pk A PP, AR AT, IRRIZ N
o, 18 2R BRI AR )L T AN b . ok
TEAT VR AP o R it B0 o 1 DA S 5 PR R A
YL, HAZMERY, flangEAe, Ak
DL R s s M/ N, 46 TROBCFE #  fa i, e e )L
EIATHER T PR

s E A S 50 R R IR
Me——L i, W 112 cm x 62 em AL
FMABRIE AL Xbox360 H:[R] 8K, JLEETE 25 AL
1.5 m ZEATE S, 78 A ARk, L3 H ik
TTiis 8 . =iz 2l BRI AR )L B 75 AT A T
B, RNFIS 5 MR e o/ 2E4 T HAb A 0 7 2,
AN Ly e A B

ARz sk RN S 5 A SR T
x B LT, AR IZ AR 112 em <
62 cm B HLALHLAT A X Bl Xbox360 H:fm] 5L,

JLFEAE B AL 1.5 m 2247 A o FE e, L
T LR AR R AR, B O AR EA TR, P
Xk H A F T 5 I S R R i 4 RN H AR AT S5 o BT L
AR SE LR ), RIS SRS S B . A
Z 5 R B LT T L bk A Fh AR ) (RS ) & &
AR, et . SR EhN S, Jf HiRTE RS
& MEE RS ER), R smth, T2 mE
EhEET.

ARz o A S 57 . WE M
L5, JLEHEARTE 112 cm x 62 cm B B ALHL AL
FB (RS I A AT ) shim f, JLEEAE B R AR
Bl 1.5 m A0, L3 HOT B AL T B AW A
AR, %G sh AT B LB sh A %, Rk, %7
s g B AA S 5

(2) F 2B S B AT 0P

iz . JLENEY Polar H10 L4847, i
SIS S A 350038, 0 R G sl e M L, LA
AR . 5B 1 RIIZRIE 122 AP0 %, 5
2 R EJE 18 YNIGRILILE 504 AP0,

INHIZ S LIS 5 0I5 R H g 1)
Best (2012)[[ %, It 8 MR, AHES LA
P TRI 5] 0 B 5 0 S 0 3R 4 K BR AR A8 3
A SRR L IR S IR liE R 7 RS
RAGIE S 1 55, AW 0 43 758 1 illgk ., 56
9 WillZk . 55 18 I REE G VEZ .

NS 50802 505 1 algk . 55 9 il
Y. 18 Wil NS 5, Wiy
ST R, WAFH0FE NS5 R B Ep <
0.05), LT HFKK LM, “mizshim Wiz 8
SR T efllas s WAL, H iz sl I 4
Z s BRI T2 5 (p > 0.05), “fikiz 35 P4
Z B B Je 22 5 (p > 0.05) (L& 1), [, “%
NS 5 AN S S & TINS5 W4,
HemiNms 5" WAZRINNS 5 K25 >
0.05), “fiNFNZ 5 WAz RINNS 5 LER P >
0.05) (W2 1),

R, ABFFE R H AR SRR AR
232 EZTEHITIIEENIE

TG 0 56 ¥ AE 4l L e B AT, L ARk
Al SB—WINGG |« ma — R #THAT DIhe
WG . TAEICAZI I 2y 5 438h, 40l il
HEHAIRZY 5 2%k, DURR IR R 2 10
G3ER, T TSR AT

T Eigiz— B # = (Backward Digit), 7%
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AE: B E RN S S5 IEH 509

IR WISC-IV 1 ({55 507 55 (Lecce et al.,
2017). ik JLEE T 3] 195 B B, B dok
HIsk e e ARk, B K 2~9, R
BB K B R, R I — . YL
PR A2 R — A B2 00 B0 H 0 s A e, I 545
1o T R IER [ — B B B — 43 . £33 TE
IR 0~16 43 o B 2 & T AR5y S fE L, LA

B d RN 2 28401

8

SO

B2 Wi

3= —— AR E S5 (ANT-C) (Best, 2012)
2 — T A 2 1 0 B0 ] AE 55 Flanker 30 3% . FH
Eprime 2.0 RILIAEL, Sewerh e i —4E 5
o/, i JLEE R B R /N Ty ), ) AR B
WA TR ROV B FIER R . 2Rk 12 A
trail, A i, FEALH A A /N B SR A
i 2 4 block 1A%, A4 block A 24 4> trail, JoI2
i, BEMLH B A /N, 0 SR IERR A N B o 1A
3 A A o o N g AR

FERAT 600 ms
FIWTINH B K 1700 ms

3 E-prime 14 ) 2 5

INED R &M ——4E AR AR 53 28 4T 55 (The
Dimensional Change Card Sort, DCCS) (Zelazo,
2006), E—I-RREIES. -3 L. B
X R BE T BRI — 3 6 5K R (3 SREL (A T,
3 sKEEE/MI), KO R R BTEA L E T, A6
FRBAELGRET . 822 % T R/NME
FKo—I6o kR @KL BT, 3 5KiIE /M), #
IR RIAEZE I E T, IR R e L EE T
o mIRAE T, LB IER 532 S ‘{)\&UL, 22
Wit =R A AR, —3t 12 5K
ARG ki BB kT, 3 E‘:‘KT?HQ E’JQI@
B, 3 KA R R (M, 3 SRR BRI (6

JEI) AR LEE R RN R R, B0

. FERIAARBA R R, B UM R AN

) F=2rh, LR IR IR BOAE] 9 I & LE,
Pl o TR IERR o AU K i B Bk

3 5T
31 ﬂiﬁmsifiﬁﬁﬁmﬁsﬁmﬁﬂ%
R ESEE
ST R4S L T, 3L TR AR PR
SREAE AT | B R TSR . A JE T B

TS E o b L JE— 2 J8 A A i X 7 40 L A R
RIEATWERR B E 43 L AT 7 25081 s kB, 4
A AR (F(3, 118) = 0.75, p > 005) £
(x> (3) = 1.01, p > 0.05). FEEFLL2 3 Hifvi (SES)
(F(3, 118) = 0¢43,p3>(105)\f%ﬁtﬁﬁggTazﬁ(F(3,118):
0.86, p>0.05) LB EZE . [FIEF, &41h R
5 L R T AT B PR T Bl i A A A 2 2
BB 3)=4.12, p> 0.05; > 3) =3.26, p >
0.05), H 57447 D) BE & 48 brAH A W25 (p >
0.05), a0 20 S g 20 A 54 iy [e) Joa vk o

32 EFEREMIANSEXILEHITIIEERN T

FEVNZRTT, 45 5200 Fr (4 $04 7 D) 58 4548 b itk
TR EAHr, S5R L. TAECIZ . Pl d il e o
PR RN . AN R s B B A
TR IE P TE B 43 28 YROBCRY R IN AR S 25 SO
Fi(3, 118) = 0.08, p > 0.05; F5(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), iX¥i, &41JL
HEIEERTHATIIRE AT IF o2 5 .

R T RGN B iz sl 5k B FA A S 53 L
PATIIRERIRZ IR, SR 26838 . =A%) x 204
5. &AL x 3 E A Time: B, —WKH:
YIRSE I KIS ) IR A J7 225007, iz 3h
5 B FIA N S 5 Sl R AR o, R0 B )4 R
PN AS I, AR A AT DI RE A6 45 -

321 ud]aﬁrﬁm}k%u%EWLEI{’EE'IZH’\J%ZHW

R 7% 5% 55 g ik BE RN S 5L E TAEIR I
AYSZI, 38 2x2x3 ARG T 2250 R TAEICHZ
(490 £ B5F [A] Time F 2400 1.2, F(2, 236) =29.01, p <
0.001, np=0.20. it FIG K0 L B, KWL T
YEICIZ(M = 3.63, SD = 0.13) B EF - T8 — il %:
JEl(M = 2.95, SD = 0.13), ¥ F&-TRIMM =
2%ED 0.15). TAEIC1Z Y15 35 B 1Y =350

%, F(1,118) = 4.96, p=0.028, n2= 0.04, INHIB 5
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FRN 3, F(1, 118) = 5.83, p=0.017, n;= 0.05.
St SRR LM, e EIE s R TAEICIZ B
FE TGS SR EM = 3.29, SD = 0.16), EikiZ
5 TSI RE &S TIRAMS54HM =331, D =
0.15). Time Fliz R B S HAEH 3, F(2, 236) =
5.83, p = 0.044, nJ= 0.03, HE—H 117 AN 43
BT, RS —RINGIE FRK IR, &g s i
TAEICAZ(M =3.34, SD =0.19; M =3.39, SD = 0.19)
Y FAGE S Y TAEIEZ(M = 2.55, SD = 0.18;
M = 3.36, SD = 0.18), F(10, 109) = 11.39, p < 0.001,
no=0.51 (VLI 4), Time FIAHIZ 558 HAEH W
#, F(2,236) = 5.83, p< 0.001, n2= 0.09, #F—ik
TR 438, FERWZE, MmNAS 51T
YEICAZ(M = 1094.30, SD = 0.18)E & TINS5 (M
=2.98, SD = 0.18), F(10, 109) = 18.65, p < 0.001, 2
=0.63 (WK 4), IFH, TAEICICHNEIS 580 &
(2= 0.09) K T-i2 3l i 1R R B (n2 = 0.03).,

5.0A
45 — HPIVHCE
P + Vi
sl T LPI+HCE p
Lﬁ ’
n
= 3'5 —
£
3.0
25} T
20 : ' >
1 2 3
& Bt E] Time

B4 DU SCEG 2 ) TAR LA a3
7 : H/L: High/Low, %3 & /MK; P1: physical intensity 45, fX
FIZHRIE; CE: cognitive engagement, LR NS5, T,

322 BEFEEFINASS3T L EHD S G

NG ES

k75 5332 2 i FE A RN S 5 %68 L2 90 61 4%
HER R AR, SO 2x2x3 IR BT 220 R BL
HERG R AR ] Time 80V 8.3, FQ2, 236) =
37.44,p<0.001, ny = 0.24, Lt F/FHL KB
YIJEMM = 0.88, SD = 0.01) 5 5 T4 — il
ZRJEI(M = 0.81, SD = 0.02), K25 s —
WA 2 Jm 0 & 2 = T RTI(M = 0.75, SD = 0.02),, #E
R B2 Bl B Y 50V B #, F(1, 118) = 5.16, p =
0.025, n; = 0.04, Zid RIS KM, =iddhimE
HIVERIZM = 0.84, SD = 0.02) % E I TRz 5h
BE B VERR (M = 0.78, SD = 0.02), #EFRRIINAS
5FEHONAEE, F(1, 118) =1.257, p=0.27, Time

LA

ML sk L BAEFA R, F(1, 118) = 1.14, p =
0.27, Time FUAAIZ 5 EAEHAR L, F(1, 118) =
0.22,p=0.81,

(2) VL Bt

k7% 5% 5 Bl FE AT 2 5 060 L3 40 i 45 )
JLRERE RS2, it 2x2x3 IRA T M R .
S ISR E] Time £ 3%, F(2, 236) =
63.05, p < 0.001, n3 = 0.35, Lt FIFKH % BLK )
YIZJFMM = 0.78, SD = 0.02) @& m TH— il
25 I(M = 0.78, SD = 0.02), K Il 25 i 0 s —
YA 2 e I 2 PP RTI (M = 0.78, SD = 0.02), %
N7 iz s B RO N B3, F(1, 118) = 0.51, p =
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Exergame can improve children’s executive function:
Therole 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) X% 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





