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Siy/izn) (1888) fEHIIESINIR G ENNEHER., HRU76ZDPENEE, KMAFlankerEs
SMore-0dd ShiftingfEB D BMSIMNFIINESINAR G . BREE, BEBRATSHTIGFlankerfESR
M EERRE, RIMNHB—BMERE; EMore—0dd Shifting 2SR EBEVEIRATA (Switch Cost) TNEER
R, ZHEEMERR. Bt ™, EREXRETEEZOANNE, EEERLER ERIITTWIRE,
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PAT I RE AT A AT FE AT B R
TR — A ARG ST, E T EASRIIRE . TR
AL S P = A AH B DG I H SRR 057 14 1843
( Diamond, 2013; Miyake & Friedman, 2012; Miyake et
al., 2000) o Hrr, Wi ThRERAE MR TCOC I FE
FRHIBEST, TARICALR 6 RTE S 6] P 8 I At
BAERRIREST . AR RIE PR AEA R 55 B 50
AL 2 [ AT VIR RE Sy, FLA TR AR T4tk D E A
TAEIEIZ (Diamond, 2013; Miyake & Friedman, 2012;
Miyake et al., 2000) o PATEIREAURAMERTE R 24N H]
TS AR, d G2l RO Ak 4id AL B R
WUIAESG, B, SHEESPITIRNA RO AR E
EEX, CANRERY, BRA R IREEIITIIRE

MAMTFBZ —. B TR IEE 5 AT G ph
2058, IHRAPBITERESFRM (Y.-K. Chang et al.,
2012) . SR, IUA DR 2 R E T ZAEFHR BT
1, BENWPATIIREA TRIRBI B, 5P A50R ) 3
WiBsha, (RREEAMMSITIRER TARCIZAR 3 T
ERYE (Martini et al., 2024) . SR, $FXF4ER
WFFEAIXT A BR o 7524 B BUZ T RE PR K R 11 S gt
B, X —E AT R A TR G R,
I, BRI R s AR T DI SR R A, B
A ENS S RN E,

HH BT IO, BF TELZRMEN.
WEAT AR Sz sh . WGBS FE U BB . SR
AR A SRS 3ok 8 H T S O )

TEEEIT: KR, MINAFHEEFHRINMEFEWERARE, HRHOE: BEIAK,
WES|FM: XK88, BFER, & (2026). RNAXEDPEREERIENENFHITIDRNRIERIN. LELE=E)SE, 8(3), 373-380.
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REFNEE AR J1 7K ( Altermann & Gropel, 2023; Budde
etal., 2008) o N, FWHEEENLZI, 300425 A
THzBE)E, Plnym i Dae i TAEICI RIS B GE
(Kuo et al., 2024) o AHILZT, PREMEE SI7EAH CHT
FZ BN SCEE. DhEME sl F Bk 24 B
PR 2, IFEERAT IR AR W T IR . s
AP, HAE KA S S (Egan et al.,
2007; Caterina Pesce, 2012) , AWML, UhEbE
BB RENS S FIIEERIAR DGR M X, JUHRETT R
2, JERTREX AT IIRE A T R MR EE ( Budde et
al., 2008; Zhang et al., 2020) . SHMAMZESIAHEL, it
J138 B0 SRS I B BR ARG, B 24K
Bt E A Sz sl REN )iz 3 R AR
TS A I3 L SRR DA R R ) LA T e R i Y
ZE SRR TR ADIRE (Altermann & Grdpel,
2023; Y. K. Chang et al., 2012; McMorris et al., 2016) ,
(AR M Bt L A SR A AN S 5 R & B T4
TR K, T REAEIS By ach 72 v X A S DX 7 A T 58 A Tt
LN LRI PN &

Bk T2 g2z o, A EiE s b S AT
Rer B BGE N, CAMR A, ARG HZ
XA TIIRER SRR E A (Heath & Shukla, 20205
Petrella et al., 2019; Samani & Heath, 2018) . H45imAEF
A RIE B E AR DFRS0%~T0% 32 5 . RIEA
WFFE PR SRR RIS sh T 1, LUR AT RBARAS AR
B RHIT I REEROR

AR P EAA R RIMEZ S #EiE8)
AR, S 5ETERYE B AELRAE S E, Mo
KRN, FAEARSIVEZ AT AR, PO
SWETIASON DRI TR EOR, AT NS 51
BRIz sE, XA R PMAT R IZ Z T REx AT U RE
PEATERRAIEIEVERT (Best, 20105 C.Pesce, 2012) .

T, AR EE B AR EAEZ (F
AEe) Hmssh (128) XA MERT I RRR 2
M, F SRS T R R G R 225 . B
G R A FlankerfE 5= AMH DI AE, R FMore—Odd Shifting
S RN AIREE, B A A 518 M T Reie i
HAAER I HI DI REFA R R TG, Bl TAEHREAE
{R IR S 5 75 SRR S ) A P TO0BOG 2k, e
RORTTREIL T

1 AEMREFE

11 #ax

AHIFGE AT M AT v — ARG A g X 4, gl
AT62 R, Hh A4 (BHE. 150 &t 9
N, BEIZH20N (FBPE: 170 &bk 3A) , ki
2N (B 2005 whk120) .
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BAREHE LTS IEWIR AFRUE: 7E Flanker 1557151
FRIEFIZRILTF 50% pEidiE, WAMA 648wt 14)
Br, HaEa2I N (BB 8 ) |, M2HA
17N CHEHEISAG Letk2 ), fsmldi2e N (1T &
9N ) ; 7EMore—Odd Shifting 1145 % FHAH RIS B AR,
N 69 HBRHA T A EaRgI2LL (B 13
N L8N ), BRHITA CEYEAA; LB ), &
WL (B 190; TiE12 ) o TR AL
BAEARR, G S B RN A T

12 LWES

SCIRTEREAGNIEAT, APIRTEM. SH— R
. BRAEERGFL, RS ETEREE (BMD) |, Ik
JAB TEE SRR F (PARS-3) iGIE—AH 09 SHATE
K, 5K E Se5e i Flanker{ 55 FIMore—Odd Shiftingf{
SRGI, BEE 4235 min 10 A EHRASENS mindh
B 25 minf SR A EHRAIS minfiff; M EL5E S min
PP 25 minFPAETR IS BIAIS minfiE Al AR AR
B FWE3S minDat i . THIESHRG, A pakse lmi
FES5JEI T Td AR BEH LA G /12 sh 20 s . 0o 3
A3, LAWEINE sl B A R H AL TR AR Y (Rl
FI60%~T0%, I ILTR=220-4F1 ) o

1.3 Flanker {£%3%

R M KR FlankerfE 55 0 4l 21 6E ( Eriksen &
Eriksen, 1974) . B &—BEMMA—EEAM:, B
TR BRI | R A W R SR T ], IR AR

“FTOHERL )7 EMEZ . BMEEIS00ms LA,

BifiJ5 2 BR2000ms i Sk Flik, 25 R7s 5 1000ms, —B5%
PR A e Sk SOk AR R, A—BURE T T
FAR . IER R4 MR, E 1242201k, PIRAE
S5 M BIMER AR . 1053 s i FLE R A AT M FE

14  More-0Odd Shifting 1£5%

SKHI More—0dd Shifting /E45 M INAIR EPE. AR5
ALFER/ DA . AR5 45 = FE R, Ik
Bk 5 ZAMRIEFE 1~9, FEMRUIEZ B 800 ms AL,
Rl f5 2 A i, B R T BRI . MER MR,
ZJGhEEGE 800 ms. SAOECFESRIATIONIE (/NVTS
b, KTSHIE) |, SOTFZOR T EAE (4
B reg, BEdEIE) o BUPRE— LS SR A
HfT45 . 1L ALFE34 block: K/NHIKT 16 33K
AW 16 UK . FEAT S5 32 3K Sk 2Tk
TERIAT S, AN BEHLE I, FEARIEA SR
[EE S5 MR R A AR, Bl sl o il e fR
k. I TIRE block M MARBVDHTFS R,
ARG ARG 105 RN B AN IE B S4B AT
Bt

15 HIBDM

LA T W32 Bhsk B . 32 shdl T R FH R AL

www.sciscanpub.com/journals/pc



2026 £3 R
E8BEIH

RAXRBPEFEEBRIEHNE/ D EFHRITIEENRIERIN

+ 375 -

R R BCHE AR 0RAL, it TsshFBE (25
min ) M3, ISR A SRR A N R
19N f2HIZAI0N

TER A HTET, SR RIR . R T 150
msfIRIK, PARAESS BRI RALT50% MM, R FHRHE
FITEIMT R = 4H7E BMI RS 3hi EE S, SRR
SEREAR ¢ 686 LA R SR M A DR E R

A7 A B A 45 SN B FNIE A 3, 2R 2 I 5
525387 . AT Flanker 145 5 52 o7 It FIIE A 2853 51 9E4T 3
(). FEFRA. Bd., BHd) <2 (afal. fif
WL JE) x2 (FEE2M. —3UEs . R8s ) &
Sy 22508, A BN A R AR &, R R T 45 28
HIRZA A . Xt More—Odd Shifting E%E’inﬁjﬁﬁuﬂﬁ
ROMAT 3 (4. A FIRA ., B, BHd) x2
CRFE]: AP, JEI) x2 (fR45280., BT 55 . A%
WAT55 ) mEWME T 2204, Hagilham g,
BRI T 45 20l 2 N AR e

AL, RIS IO R AR K, T More—
0dd Shifting 1145 520 I FIIE B R BB (Switch
Cost) , JFRHAH 3 (4. AR, 12, &ihdl)
x2 (AffE]: O, SR ) B I 25T T
Hp A5 AR &, BRI N A R A
AN, FHUTSS VIR A

LR AR WA, HE— T IR RN S H AR
JEWE e, IR FH Bonferroni A% IE45 M 22 3 45 S8
B REERR, AN EME IRy FJr (partial eta
), BEMIKFER p <0.05,

2 HR

21 WAEKSHERIEERE

XA BRAY BMI, 38 8k BD R AT iR, 45
WR, =47E BMI L 2ZERREE, F (2, 60) =080, p=

45; AR FERIAEE, F (2, 64) = 1.72,

p =019, XTRAHUAHIURET A L2 S FAEARIEA TN ST
FEAR T, S8R 0R, A5 S5 EasiEuc
FEFAREE, 1 (27) =-183, p=008, EH=2HHLH
AL, HBRE s TR Vi R 4

squared, 7

F 1 SAFHRELHUESEDRENBRGITRERKER
ZHR (M+SD)

Table 1 Descriptive statistics and group comparisons for
baseline characteristics and exercise intensity (M + SD)
A5 b pla

AR e il
BMI (kg/m”) 18.19£3.22  19.56+3.82  1938+4.13 045

Zgim 44.75+2593  34.85+2094 49.22+27.75 0.19

HR (beats/
min)

14292 £9.60 150.74 +13.17 - 0.08
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2.2 Flanker {£%%

22.1 Ryt

X} Flanker {B45 I RIAFHEAT 3 (L5 A AR, 12
B, gl ) x 2 CHFfE. AEm. W) x2 ({5453
A —FUES . A—BUTS ) EREME 22001, 4
SR, @RS AR, F (2, 60) =6.04,
p<001, 7, =017, FISKSFRN], A AL NS
WA THG, ¢ (60) =3.21, p=0.03; 18 LA FI¥EHIA
MEMEZEFHARE. SRR ERNBE, F (1,
60) =135.85, p<0.01, n. =0.69, —HES5 SN &Kk

?K*ﬁ{f%o

800
& 700
¥ 600
£ w0
&j 300 w HT
200 e
= 100

0

AR 2 HILH X B ZH

Eivi]l

1 HRIxEE X E{ERE

Figure 1 Interaction effect of group x time

222 IEWE

Xf Flanker {155 1B T E 52 0 it )y 2501 455%
R, ANSESFEMNZEEMNRE, F (2, 60) =
4.60, p=0.01, 7. =0.13. FJFkRY, EA—ZULSH
o, R P ERR D BT AR, 1 (60) =-3.14,
p<0.05, HESRAEHN RE, F (1, 60) =39.31,

p<0.01, 7, =0.40, —FUEL5IEMREE R TA -
1155
1.05
|
# 095
g
o
g 0.9 ._ﬁ
5 085
0.8
0.75
AL T CEl w4
215

2 HRXEFEBZEIER

Figure 2 Interaction effect of group x task type
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2.3  More-0dd Shifting f£5%

231 At

X} More—Odd Shifting f£:45 R W B #E4T 3 (415) x2
() x2 (FE 2. Helfuft s . RS ) B
M7 2000, s iR, AN SMRETENEE, F
(2, 66) =4.69, p<0.05, n’ =0.12; I SIEFFL

HAERRE, F (1, 66) =52.76, p<0.01, n. =0.44; 41
MELSRKRLHEEAEE, F (2, 66) =12.36,
p<O.01, 17, =0.27; MK, W SES KB =L HA
IR, F (2, 66) =691, p<0.01, n; =0.17,

B, A FRAD, FARES EIR
NERT R EE TR, ¢ (20) =-3.78, p<0.01, W ARFEHAT
55 JE i SR I BEETF R, ¢ (20) =-8.07, p<0.01; 7E
ML, (USSR R B, AT 55 R
BEE TS, £ (16) =-5.65, p<0.01; FEFEHIA
W, BT 45 R I s B i R TR, ¢ (30)
=-3.93, p<0.01, MARFEHALHSATEMERARNE . Bk
1, TS ROV B R TN RES, F (1, 66)
=205.98, p<0.01, 7, =0.76; HHEHRE, F (2,
66) =19.05, p<0.01, 7, =037,

2.3.2 S o B EE M AR

Xt More—Odd Shifting 1155 52 W i e A 51 T 3 (4H
) x2 () EEME 200, SRER, dA5
s HAE %, F (2, 66) =6.91, p<0.01, 7,
=0.17, A FRA RN N A BT, ¢ (66)
=—6.98, p<0.01; FEHILLE A NAAD B EMCF R, ¢
(66) =—4.80, p<0.01; MEHIZHAT/EMN2ERANEE, WHE
FEHNEE, F (1, 66) =5276, p<0.01, n. =044, J5
DG4 AR BE R AR F il s 400 8k B2, F (2,
66) =12.36, p<0.01, 7. =0.27, FE4RAIAINE HILL 1
A AR AR TR MAh, R IR R
WAl A B EMTHERA, 1 (66) =-4.32,
p<0.01,
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A Je i
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3 FRIRHE
Figure 3 Aerobic-dance group
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Figure 4 Control group
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Figure 5 Reaction time switch cost in the more-odd
shifting task

233 FEWE

%I More-0Odd Shifting 1F:45 IE# 3 1TH B W& J7
b, SR EOR, A9 51T 55 2 38 H AR B
#, F (2, 66) =325, p<0.05, 7. =0.09. FJ5H%
FW, 18 M TR AT 55 T 09 TE A R AR T AN A
%, 1 (66) ==5.03, p<0.01, HBFETEHHLAL
HRAT S P RIEFZR, 1 (66) =-3.08, p<0.05. %I
TR, F (2, 66) =4.08, p<0.05, 5. =0.11,
2 0 2 R TE A R R AR T A B ) 200 2
#. F (1, 66) =36.78, p<0.01, 7’ =0.36, JFilliEH
RETHON; E5RAERNRE, F (1, 66) =36.78,
p<0.01, 7 =0.36, ¥EHAT 55 IE 6 5K T A5
1%

2.3.4 IEHREHEA

XF More—Odd Shifting {155 TEFISREE BN A ST 3 (41
) x2 (R EEWE 200 458N, (L
EXNEE, F (2, 66) =325, p<0.05, n. =0.09, 12
B AT A /N 4L
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Figure 6 Interaction effect of group xtask type

3 g

A5 KA Flanker 145 F1 More—Odd Shifting 1155,
BT e AR A AR S8 R AR D e AN
RGP AW, 4R RY, A EEHTE Flanker (T
S5 rh U SR S S, R Th RS Bk 7
More—Odd Shifting 1145 H1, A SR 14 S I e de i A
ERAR, RUHXHAR R EEREARIEEN, Mz
T, BHARFRRBREGANNSE, SMEMNE, A
YRR IE ST )18 S D AE AT I RE R A T
WENSEREHE .

31 BRIEENHGIIIERIEI

AR, Zeit 35 min PAFSRIEA AHR TS,
HEERAE Flanker L5 H RN I BB ME, X S5EEAE
KT YRS S BB i 3 i D BERY BIF7E 45 3R — 3L
(Alesi etal., 2016; Budde etal., 2008; Chang, Hung, et
al., 2014; Changetal., 2013; Zhangetal., 2020) . #f—
BTN, AR —BUT 55 AR — 3T 55 T A Bl
F#HAOP R E LS, RINZEHEEFAIARET &
GEEAE, TR T X ) AR (R, X
B Rk BiE” —3 (Aly & Kojima, 20205 Chang
et al., 2017; Chang, Chi, et al., 2014; Chang et al.,
2015; Lichtman & Poser, 1983) . G}, 4% HHTEN
R R RI IR LR A TR, PRI BGEE A KT
REAN Eh B —V R P A i

MEZ T, 1BHALE Flanker /145 R L 8%
B 3 RX — R — D AT REJE R, 35 min (KT )
AR AR F AT AR R, 18 S R i SRR
AT [RIZ 205 | R W B Ol 55 BT . ARAE A Fe 2
AR, B IRPERIA BR AN GEIR, SRR
FETTREHI 59 5 P TIE S R (Audiffren & André ,
2015; Baumeister et al., 2006) . K, 7EAWIE M
T, RHCRRERI M 5H FIRAM IR, R
UOB SN AN IR TiE sheR B, WATRERZ 2z
BRI

www.sciscanpub.com/journals/pc

3.2 BREGEMHARREHEIFE

ENF RGP, A AR AR 40T 55 v 14 ST
A A B S o7 P 4 AR R B, 0 T, Tk e
IFR IS AEA AT 550, SLTEMAEZ SX A
FAEVER e HA —E e, AR PR BAEXT m AR
TORES IR, X451 kit —
£, BARIE SRR R B m B TR S B T
AR AR EVET (Hillman et al., 2003; McMorris & Hale,
2012) .

P BZHTE AR RIS MR bR B R s th I GE, H
FEFRATIERAZRAEHR LAR X IR, X 5o R 4%
FIFAR—3 (Mou et al., 2023; Netz, 2010; Shi et al.,
2022) o —FIATREMEREE, 12 B FERTI b SN E AR
MRS, FSEES AR ST RER R, 125
HHAERRIN 5 T T RER I R A A, AT 22
TERAAT BRI RN N R B s o esh, X B FEfE 0
AT:55 5 T o (4 SO REB R RE, ERIRIZAT: 55 TP AT BB A AE—
FELRIRN . B, XTI RGP 5 R 7 S I
R AEERARE TR M, TE AT REAR ik e DI R A0
THAT R, (R AL AR AT AR ) R ST ROV S
BE—ERIIE

AEBA TR A — R, TR TR
BITEANS SRE LR 25, RkEsEE e E
AT A EHFE IR . BUEI SR IR IO R, IS
FEIRBIRE 128 )R M T A 31k (Best, 2010, 2015;
Caterina Pesce, 2012; Tomporowski et al., 2008 ) . 7EA %A
Bl fEh, MATERGE ZRACR BB S,
IR TCIC R, 33X Beid A B i i B x4 il D REFA
IR . Bk, T s s, b
PEIZ S REIE I R KT AR, XS AT ol AE
55 7R BRI PR E ]

33 BERBRIGHENITINEEIT RS

PR A S B SRATIIREMALE], T RERI S &
— P A £ P MR T B R 2 TT SR PR AR DG A A AL AR A
ISR IR R, B3 RES IR R A EMET ST, S
oG af g AR AR, PEMARAA BRI, R R R
TR (Aly & Kojima, 20205 STORK etal., 2018; Tian
etal., 2021; Tsukamoto et al., 2016; Wu et al., 2019) ,
ERP A5t B, hapam A iz shs P300 SR
RIS, YDA i B R S B AR AR 2
3 ( Aly & Kojima, 2020; Polich, 2007 ) . WA, Bk
A RE@ L fE#E BDNF S5 28 JR A TR L 2 2] Sl
2] #31% (Hennigan et al., 2007; Loprinzi et al., 2013;
Tyler et al., 2002) ., A3, BASEATIME BDNF 48
b5 AT RE 0 Z A 0 B DG RIEA T2 —3,
S ARIT 5T B 1] TR HAR Ry —Fh T BEAILR] 17 E EE
TEHE
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34 AEEREE

AR FANAATER T )RR, B, More—0dd Shifting
B35 I AR S A AR YCR TREYLE I, A [R) 8%
RGN HARRBOTREAFAE 225, X P RERE A AR
FEME, AR AT SR [ 5 283l T A A 1 2 0
FOR, 8 A 5 Lo LA, M IR 2 AT g R 45 SR i
BOETERIN, J5SLR ST AT — AR AR . TR,
AL TR EAT, SR T RE3Z 2125 3 J5 1
B AL S50 A =2 AR ] —3, XA 7
YRR RBOHIE, BT BRI AR R IR R
W, AWEFA YRR TS Sh R HEEF &R T RE SR
BETIEHR, IRRH DI X G N RR R A e 235 75
AR, RFATLES N . MR 0K, #E— B8R AR
BEASE BT RE DM ZHL ] o
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Acute Effects of Different Types of Moderate-intensity
Aerobic Exercise on Executive Functions in Adolescents

Guan Tianming Cao Jialing Zhang Aiqing
School of Education (Teachers College), Guangzhou University, Guangzhou

Abstract: This study investigated the acute effects of different types of moderate-intensity aerobic exercise on
adolescents’ executive functions, with a specific focus on comparing coordinative exercise (aerobic dance) and
endurance exercise (jogging) in their potential benefits for inhibitory control and cognitive flexibility. Seventy-
six middle-school students completed a Flanker task and a More-Odd Shifting task to assess inhibitory control and
cognitive flexibility, respectively, before and after a single exercise session. Results showed that the aerobic-dance group
exhibited significantly faster reaction times on the Flanker task post-intervention, indicating a general facilitative effect.
In addition, the aerobic-dance group demonstrated a significantly reduced switch cost during the mixed-switching block
of the More-Odd Shifting task, supporting the selective improvement hypothesis. In contrast, the jogging group did not
show reliable cognitive benefits and, on some indices, performed worse than the control group. These findings suggest
that coordinative exercise may yield stronger short-term enhancements of executive functions than more automated
endurance exercise, potentially due to greater cognitive engagement and higher demands on executive control. This
study extends evidence on exercise-cognition relations to adolescent populations and offers theoretical and practical
implications for designing exercise-based cognitive interventions in youth.

Key words: Aerobic exercise; Coordinative movement; Executive function; Inhibitory control; Cognitive flexibility;

Adolescents
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