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The Effect of Loco Motor Skills-based Sport Game Intervention on Preschoolers' Executive
Functions
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Abstract: Objective: To explore the influence of loco motor skills-based sport game intervention on the
executive functions of 3-4-year-old children. Method: Selecting 113 children from four natural teaching
class of two kindergarten campuses in Hangzhou as the study objects. And the two campuses were ran-
domly divided into experimental and control groups for an 8-week experiment. The experimental group
received 20-30 minutes of loco motor skills-based sports game intervention twice a week. The control
group performed physical activities according to the original plan of the campus. Loco motor skills and
executive function tests were completed before and after the intervention. Results: (1)2 (experimental
treatment)x2 (time) repeated measures ANOVA showed that the interaction effect of inhibitory control
in executive function was significant(P<< 0.05), while the changes in working memory and cognitive flex-
ibility were not significant (P> 0.05). (2)The interaction effects of “loco motor skills total score", "hori-
zontal jump®, "hop", "gallop”, and "skip" were significant (P<0.05), “run" and "slide" changes were not
statistically significant. Conclusion: Loco motor skills-based sport game intervention can effectively
improve the level of inhibitory control of preschoolers. The experimental design needs to be optimized
andfollow-uptestsneedtobe addedsothatfurthertestthe effectivenessandsustainability ofthe intervention.
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Tablel Content and time arrangement of sports game intervention based on loco motor skills
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Figure2 Schematic of a happy little jumping frog
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Table2 Baseline comparison of executive function and loco motor skills between experimental and control groups
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Table3 The validity test of the effect of sports game intervention on executive function
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Table4 An effective test of the influence of sports game intervention on loco motor skills

X+SD

ES TR B peven promy F P 7,2

s i 27.7425.30 29.62+4.95 40.05" 0.00 0.27
JE 39.02+3.82 35.09+5.40

/5y HiF 7.15+0.79 7.15+0.76 2.67 0.11 0.02
JE 7.74+0.61 7.52+0.60

SEEBE 14y Rl 4.43+1.49 4.88+1.30 18.21" 0.00 0.14
Je 6.34+1.28 5.65+1.37

HSRESE | o) Rl 5.11+2.37 5.75+2.36 19.92™ 0.00 0.15
Je 8.24+1.08 7.15+1.98

A 1 oy gl 2.05+1.42 2.51+1.40 6.57" 0.01 0.06

=il 3.98+1.36 3.64+1.37




AP 2023 F F44 5 H6H

Sport Science Research

(83 4)
) X+SD
S B F P 7,2
LU X BRZH

5k 1 53 i 2.00+1.80 2.29+2.38 10.52" 0.00 0.09
J& I 4.83+2.07 3.43+2.28

WA 1 T 7.00+1.88 7.05+1.26 0.62 0.43 0.01
=il 7.89+0.40 7.70+0.87

W * RORZLHAE B3, P<0.05;** F£R38 HAE AW B3, P<0.001,

B A 20 AT 43 B S 6 Ak P[] A8 AR AN B
E(P>0.05) , XF 38 B AE RN S35 00 R 300 dE — 25 i 47
FERON A AT, 5 A s L 00 2D A R ) S AR
FF sw0.1=49.34,1,°=0.31; F gy 1,11=26.54,1,°=0.19,
P<0.01], 52 5 &b B 32 30 W AN 2 2 [F s (1.11,=0.93,
F s 2,1)=0.17 , P> 0.05]

3 W5

3.1 PR X T A &) JL SR AT 5 BE R 5

P LR MRS RA A B E 2R, Tl
J& , S AR R AR I P AR o b2 R 1
FENAI RN . TARICIZ A5y B 22 R A EA Gt
SRS, RE TR IO 2l LA B 4 A R
R, 3% 5 Pesce UYL R — B, 5o EH BE
SEA W PT B8 23 2l L AN R B, Xiong 412
B AF 7Tt % B, S 30 d, B K 30 min (1) 45 4 LA
FliF kT Hid 4~5 2 4 LI $hAT T 2 v T X IR
41, Zeng ™%t B PR 76 oh - Fi 5 i 3h VE H2 BE A S )
REVEAT LG5 5 & B, Frek— Britfa) (442 o+ 1] L
A AR = L SRR RE AN SR I

ARWFFEEE R BN R E W AT DA = 4l LY
Pl B, HXT TAE SIS A RS PEAT 55 3%
BRI RS X -5 A T A R — B, IR Uk L
TEINAT T BB Y 52 ) T2 B SR B A B o 4 o A 12
R R B B, R AR w3 s [ ST S
WRE 7 5 TARICAZ S I i 4 47 it A0 Ak 3 A 2, g
JIA 5 DA T DU PR o R 2 A B 2 A 1 75 oK
SR SE AR T, A R T A T AR
AN =02 QIS BUN L I N T R N = i A R K
Xt 3~4 % L, BT B SRR BRI, W M R iz
SN RN B AR R AN S 5 B R i
1A BIVESUR 4 (B AR R, DAL I 1 Fxt
TAEIC A AN R 35 P 0 5% i A AN L Ak, 2
WAl RE S I H S . TAE IS AN RGP =4 1
KB BeA K . Klenberg S5F WA AT T AT D) dE

(4 TAEICAC RN SN R0 M B4y, I 2 ol o 1 2k
PR & 7, Best S IA N 7E AT D) RE A L4 R L D
il P 1 1 S D &, TARICAZ I T A A
R PATIIREAE 5 % LIE PR K R

AT T 0k T8 2 T &0y L3 o 42 o) 2 B LA AR
S U RN, X 0T RE S T A S 5 5% R
B O INH S IR A8 e S R R XE (0 5 e e BT i 22
A B BEUR 43 L FA N 8% 7 i K1) Dimond 41
SR T B R TG Bl T R BT 2 BE A Nk R O
S L A LT B ARG B T A NI S S B
TRTE S AN, S AT RE B 76 AT D) A8y T 1 %
B Alesi 5% B xf 8 % L HE AT E NS S
(14 B A ) F Bl—— BRI AR, AT DA RS T
VEIC AL 38 3 7 RV il 42 ) 45 5 T B 7 AR T80 5 i
AT, VIR — UM 5, %5 18 20 /N PR A LAY S Bl
IR IR T WO AR AL Z RN, WA B TT 5 1R
KA R FAUAN S5 GG, X T BE = BT
Xt &l JLAM i 92 o 0 5 e RIOCR B R Gt U
HIAE MR, Aditi ER% 3,4 TR sh 78
fE K 40 Zh V5 F RE X2l LA IAT Zh g 4 1 2 1 il
il g 1 BN AR B b, RIS B VE R R )R TR 3h
VEH 8, M HL TRl shVE B 18 , A58+ HUG 4l Lk
o ae A e H R A B,

3.2 PR H X T 1900 &h JLBLES 3h £ £ Rk 13 W

T PRUET L M R, S g ZH A B 2H 4 L AE 4%
MR SIER REAS 4> LA AETE g 22 5. AT e 4
WXt LAy M e & B, SO 4H A 07 B s VR B g B 4
By Bk RIS Bk BBk BBk 4 sk
A3 A8 AR 2 1 5 T HR A 45 Sh V1S 20 5 T TR
g g AR, L IS A ) 25 (A 7E 21 8] 2 A ge it
2R VST R Sh 1 BE 1A IR T T 2R
BB AR, [R5 w5 A 0 78 25 AL, A T
{14 44 B e X 90 AT LA AR 1F 4 L o /F 5 RE & e 1+
Moghaddaszadeh 25 1% Bi | 3 F 5 /5 £ BE 51 il 4K
AR L SR Al 1 32 S R FMS B T FBOCR B




B . A TEB SR e R xS LIAT A A 0 vl g

I, B4 T LR B 37K -, Vidoni %R H
LT 2R B B 5 A 45 R Ak A T TR 0 &l LA T 11
TG KB, AT S0 A sl R xR S
2 &Iy L1 Y- i A0 H R B O B AR Sh VR RE A 4K
Wl kst W SCSCRR B B R 3 IR AR F AR T
Tl DL E P Em L s e e, OFE 12 R A
FRELR

B M AL A SRR AR LR A TR 25 e AN
BT RACH RN ", 3 T B85 B AN sh AR 1 4 48 2
JEA G TEART N R s E R g, MR 2D 2 e 1R
H SR RE . 2SN 1046 4435 3~10 % L
HILARIER e KRB T R B, AN 2B
MEFE AR 23 % 0.88 1 0.81 (M JBE i B K, AL Fsh ik
FME RE /N JLEE S fE R B AT ), JL 3 R A o B
m, GRS R B, S5, 72 4 LR
AR5 Y46 $ i, EL S0 245 45 AN e K,
R TR B AN AR 25 3R B geit

JYRECSN
TR,

3.3 WIRMAR

331 FHRARIHXBREZHRB LM

TR LA B SRS BE A 43 7 Bk | I
Sk LBk Sk 4 A SRR PAT D e 4
Tl 52 M) 114 512 6 A B < I 1) 52 B0 1 W 2 (R AR
SVESE B A R AT 1 20 TG A~ B VR 5 X AT D RE ) T
YEICAZ N1 2 35 P 52 ) 104 B (1) 32 0007 b 2, S 3 b
P ERON A XA RE S T IR RN ARG —
AR ER R T T 45 R s, RREent K7
8~16 JEl 1Y T PR It B AF iy AR S, 3Z 395 1 RN
IRy sEm, AT T 8 &L IR T liF kT
T, S 25 20 A B A AL A SE R RE S T
FEICAZ NI R WGV B8R e K (HA ) 22 R AR
G2 ST RACHR N " 0 7= JE T B 8l
ERCRRIR Bl R N A T NS 58 AT i
RS 56 A B T2 50N AN 2 A A
332 AZBERANHRATR LG A

R RATREZ LA B & R 230
DLl X B IR PRI BRI, SLA SR ek
SR TA e8Iy = I 1 SN 1 2 R 2 RS 2 e S =3 R 1
A AT I RS T 4 LB B 45 B O 4 A 2 Bl
R E K AR KRR T AR S SR R R, 4%
> BN A A FT RE SR 1 BT TS DU 8 SR AR T i
J AL

T R A AN AR ] RE X 4L A R e, [
DX el A DR A BRI B M B M 42 BB 2k 2] N4, 4

Sport Science Research

N ZH A 52 56 25 122 52~ TOU) A 4 AR el AR DR 3Rl R AT
A s sh Bos, Rz b, 4JLEE 4 KA 40 min f=
A A BRI S, 4L R4 GO IRy X ot 47
W8l AL X BRER X BRI 3 X W B X R
JRIX A, MESEH T P A L T S8 0 % S AR 2y
RO TGy, SR A R I H R AT Oy B H
WIHBOICER B BUSNE R, IR A 3 SR S A
el AS PR PN 2 X 4l L sl A RE AL ERET S RE nT 7™ 2
(R

4 g

4.1 8 AR Wk T+ W00 4 JLIRAT D RE b i 40 ) 4
GESR YIS AL o T S Sy ¢

4.2 8 JAAT Wk PUaT LI R i 4l LAY 252 3l
VEBCREKF | SE IR 20 4 L AE 873 IS Bk | B JAD 3 25
Bk, BBk, Sk 4 Al LRI T IR
A, TEARBEAR,

SE W

[1] METCALFE J, CLARK J E. The mountain of motor
development: A metaphor[M].Reston, VA: National As-
sociotion for Sport and Physical Education, 2002.

[2] GALLAHUE D L,0ZMUN J C,GOODWAY J D. Un-
derstanding motor development: Infants, children, ado-
lescents, adults[M]. 7th ed. New York: Mc Grew Hill,
2012.

[3] COOLS W, MARTELAER K D, SAMAEY C, et al.
Movement skill assessment of typically developing
preschool children: A review of seven movement skill
assessment tools[J]. Journal of Sports Science & Medi-
cine, 2009, 8(2):154-168.

[4] TEMPLE V, CRANE J, BROWN A, et al. Recreational
activities and motor skills of children in kindergarten[J].
Physical Education and Sport Pedagogy, 2014:268-280.

(5] b, ARHr B A iz 2l £ fil A e ) JL 2 B 1435 2 5 (g
FEBIR R[] R F B2, 2017,37(4):54-61,97.

[6] MALINA, ROBERT M. Motor development during in-
fancy and early childhood: Overview and suggested di-
rections for research[J]. International Journal of Sport &
Health Science, 2004, 22:50-66.

[71 ¢ ©EEE% G, 55 E S JLEEA S L R T B F
7RG [I] AR E RF4%,2019,39(2):83-97

[8] DIAMOND A. Executive functions[J]. Annual Review
of Psychology, 2013,64:135-168.

[9] PESCE C, MASCI I, MARCHETTI R, et al. Deliberate



AP 2023 F F44 B E6 M

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

play and preparation jointly benefit motor and cognitive
development: Mediated and moderated effects[J]. Fron-
tiers in Psychology, 2016,7:349.

TR B A 4 SR AR 4R 2 LB AT T REAIE ST
R [3]. 2= U E W 5%,2018(9):27-38,60.

DIAMOND A, LEE K. Interventions shown to aid exe-
cutive function development in children 4 to 12 years
old[J]. Science, 2011, 333(6045):959-964.

CHILD N. Building the brain's[J]. National Scientific
Council on the Developing Child, 2011:20.
TOMPOROWSKI P D, DAVIS C L, MILLER P H, et al.
Exercise and children's intelligence, cognition, and aca-
demic achievement[J]. Educational Psychology Review,
2008, 20(2):111-131.

WASSENBERG R, KESSELS A G H, KALFF A C, et al.
Relation between cognitive and motor performance in 5-
to 6-year-old children: Results from a large-scale cross-
sectional study[J]. Child Development, 2005, 76(5):1092-1103.
PIEK J P, DAWSON L, SMITH L M, et al. The role of
early fine and gross motor development on later motor
and cognitive ability[J]. Human Movement Science, 2008,
27(5):668-681.

LUBANS D R, MORGAN P J, CLIFF D P. Fundamen-
tal movement skills in children and adolescents: Review
of associated health benefits[J]. Sports Medicine, 2010,
40(12):1019-1035.

HOWARD S J, MELHUISH E. An early years toolbox
for assessing early executive function, language, self-
regulation, and social development validity, reliability,
and preliminary norms[J]. Journal of Psychoeducational
assessment, 2016, 35(3):255-275.

MORRA, S. Issues in working memory measure ment:
Testing for M Capacity[J]. International Journal of Be-
havioral Development, 1994, 17(1):143-159.

ULRICH D A. Test of gross motor development[EB/OL].
[2022-12-05]. https: /www . sciencedirect. com/topics/me-
dicine-and-dentistry/test-of-gross-motor-development.
XIONG S, LI X, TAO K. Effects of structured physical
activity program on chinese young children's executive
functions and perceived physical competence in a day
care center[J]. Biomed Research International, 2017:
5635070.

ZENG N, AYYUB M, SUN H, et al. Effects of physi-
cal activity on motor skills and cognitive development
in early childhood: a systematic review[J]. BioMed Re-
search International, 2017, 2017:2760716.
CHADDOCK-HEYMAN L, ERICKSON K I, VOSSM W,
et al. The effects of physical activity on functional MRI

Sport Science Research

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

activation associated with cognitive control in children:
A randomized controlled intervention[J]. Frontiers in
Human Neuroscience, 2013, 7:72.

HILLMAN C H, PONTIFEX M B, RAINE L B, et al.
The effect of acute treadmill walking on cognitive con-
trol and academic achievement in preadolescent children
[J]. Neuroscience, 2009, 159(3):1044-1054.
VLR, B SR8 J v 45 i B2 2 2R Bl o x 27 # Ti
JLE AT I e K SR 52w [3]. v B 1R B R4, 2015,51
(2):43-50.

A8 BE AR RT3 ke ™ i HE R RSy JL R AT B ik & Jé v
SEEMFSE[D]. b FEIITE K%y, 2018.

PURPURA D J, SCHMITT S A, GANLEY C M. Foun-
dations of mathematics and literacy: The role of execu-
tive functioning components[J]. Journal of Experimental
Child Psychology, 2017, 153:15-34.

KLENBERG L, KORKMAN M, LAHTI-NUUTTILA P.
Differential development of attention and executive func-
tions in 3- to 12-year-old Finnish children[J]. Develop-
mental Neuropsychology, 2001, 20(1):407-428.

BEST J R, MILLER P H, JONES L L. Executive func-
tions after age 5: Changes and correlates[J]. Develop-
mental Review, 2009, 29(3):180-200.

TOMPOROWSKI P D, MCCULLICK B, PENDLETON
D M, et al. Exercise and children's cognition: The role
of exercise characteristics and a place for metacognition
[J]- Journal of Sport and Health Science, 2015, 4(1):47-55.
DIAMOND A, LING D S. Conclusions about interventions,
programs, and approaches for improving executive func-
tions that appear Justified and those that, despite much
hype, do not[J]. Developmental Cognitive Neuroscience,
2016, 18:34-48.

BEST J R. Effects of physical activity on children’s ex-
ecutive function: Contributions of experimental research
on aerobic exercise[J]. Developmental Review, 2010, 30
(4):331-551.

ALESI M, BIANCO A, LUPPINA G, et al. Improving
children's coordinative skills and executive functions:
The effects of a foothall exercise program[J]. Perceptual
& Motor Skills, 2016, 122(1):27-46.

GANDOTRA A, KOTYUK E, KHAN I, et al. An ex-
ploratory study of the relationship between motor skills
and indicators of cognitive and socio-emotional develop-
ment in preschoolers [J]. European Journal of Develop-
mental Psychology, 2022:50-65.

ISHANEE J, LAURA A, ANDREA D, et al. Exploring
the relationship between participation in a structured
sports program and development of gross motor skills in



B . A TEB SR e R xS LIAT A A 0 vl g

[35]

[36]

children ages 3 to 6 years[J]. Journal of Occupational
Therapy, Schools, & Early Intervention, 2017, 10 (3):
203-212.

JOHNSTONE A, HUGHES A R, MARTIN A, et al. U-
tilising active play interventions to promote physical ac-
tivity and improve fundamental movement skills in chil-
dren: A systematic review and meta-analysis[J]. BMC
Public Health, 2018, 18(1):789.

MOGHADDASZADEH A, BELCASTRO A N. Guided
active play promotes physical activity and improves fun-
damental motor skills for school-aged children[J]. Jour-

Sport Science Research

[37]

[38]

[39]

nal of Sports Science & Medicine, 2021, 20(1):86-93.
VIDONI C, LORENZ D J, DE PALEVILLE D T. Incor-
porating a movement skill programme into a preschool
daily schedule [J]. Early Child Development and Care,
2014, 184(8):1211-1222.

BASCSC. IREWEAEST 4~ 5 2 Gy LA T i e 5 3 AR 3
YEH RE Y52 M [D]. B3 . BG4 B, 2020.
2, A ERR.3~ 10 2 LB EEA SR A8 & R LT
52 [3].h E AR F R, 2013,49(3):129-132.

(FTAES . X1 )

(EBFE 55 W)

[27]

[28]

[29]

Bl BB A ) EE (Y 52 R [D]. AL 5¢ . Jb 5t i K2, 2008.
BOICHE J C, SARRAZIN P G. Self-determination of
contextual motivation, inter-context dynamics and ado-
lescents’ patterns of sport participation over time [J].
Psychology of Sport and Exercise, 2007, 8(5):685-703.
AR, 2T 5 AR O T N 3R ARG R Bk
JR N 55 5 % 6 [ 48 F Ak $H1,2021(10):103-109.

o R UL E, AR LR B R BRI A B R
R T TR G K i SR []. 4K F 2 T11,2023,30(5):
86-89.

[30] HhE R Bk b2 A AEIZR RN (2022 4F i ) [EB/OL].

[31]

[32]

(2022-01-10)[2022-06-23] . https://www.thecfa.cn/ging
chaoliansai/20220110/30246.html.

RIBEIRO E, BARREIRA J, CARRACO D, et al. The
relative age effect in under-17, under-20, and adult elite
female soccer players[J]. Science and Medicine in Foot-
ball, 2023,6:1-8.

KELLY A L, WILSON M R, GOUGH L A, et al. A
longitudinal investigation into the relative age effect in

[33]

[34]

[35]

an English professional football club: Exploring the ‘un-
derdog hypothesis'[J]. Science and Medicine in Football,
2020, 4(2):111-118.

CUMMING S P, SEARLE C, HEMSLEY J K, et al.
Biological maturation, relative age and self-regulation in
male professional academy soccer players: A test of the
underdog hypothesis[J]. Psychology of Sport and Exer-
cise, 2018, 39:147-153.

GIBBS B G, JARVIS J A, DUFUR M J. The rise of
the underdog? The relative age effect reversal among
Canadian-born NHL hockey players: A reply to Nolan
and Howell [J]. International Review for the Sociology
of Sport, 2012, 47(5):644-649.

GONZALEZ BERTOMEU J F. Too late for talent to
kick in? The relative age effect in Argentinian male
football[J]. Soccer & Society, 2018, 19(4):573-592.

TR X )



