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 OE: R KA 3~6 S YL RN PAT ARG K F LR F ALK R
B R FAE B E AT T R Ao & X AP 4HILE 3~6 % 436 4 5L A AT
G O F A A5 %) 56 ANFEEEL, RO RV B4 LR MR Z R (TGMD-3) 34 )L 4
KB BATR K, R 80T )L AT 2 44T 2 78 52 19 & 5UH R (BRIEF-P) 344 45 )L
89 AT S B A4 A R AR K Fe B B @R S ARSI X £, SR
1)3~6 % 41U R4 B AL 3= AT D R AR T T e ff o L 09 38 Ko 2.2
#&(P<0.001), &0 B PAUE DRI 41155 £ F FHh T & (P<0.05);2)3~6 % 1)L
ALK IS PAT A AL ST i3 2 AR G 48 % (r<<-0.6, P<<0.05) {25 474 2 fe 37
20 &R 5 A% (=0.46~-0. 75, P<<0.001), B % & 2 & fi 48 % (=—0.46~-0.57, P<
0.001), %% 2 A& fi 40k (7=-0.37~-0.42,P<<0.001)3;3) % E& @3 5H 257 K
AR &5 3T YL B PAT ) e B 5 A R Fp 147 2 3 B A TR A (P<<0.05) , B 55
23.1%.40.2%. %#:3~6 % LM K HELE S PATH AL A AR R X &, T A8 A
Re37~6 % 4 LR K S AR Ak A1 RIRI L AT 20 A AR A7 0] 2 AR T

KERIA : 40U K B AT Ak I ) AR

Abstract: Objective: To explore the developmental characteristics of gross movement and exec-
utive function in children aged 3 to 6 and the correlation between them. Methods: Using random
cluster sampling methods, the study selected 436 children from two kindergartens in Chaoyang
and Fengtai Districts in Beijing as the research objects, who were divided into six age groups by
a half years old as a unit. Young children’s gross motor development level was tested by
TGMD-3. Young children’s executive function was assessed by pre-school children functional
behavior assessment questionnaire (BRIEF-P). Both sides and the relationship between the index-
es were explored using the methods of Pearson correlation and multiple regression analysis. Re-
sults: 1) The total gross movement, displacement, object control, executive function and sub-func-
tion scores of children aged 3 to 6 years increased significantly with age (P<<0.001). In each item,
boys were better than girls only in object control (P<<0.05). 2) The gross motor activity of chil-
dren aged 3 to 6 years was negatively correlated with executive function and its sub-functions (<<
-0.6, P<<0.05), but it was negatively correlated with inhibitory function (r=-0.46~-0.75, P<<
0.001), and it was moderately negatively correlated with boys (r=—0.46~-0.57, P<<0.001), and it
was negatively correlated with girls (r=—0.37~-0.42, P<<0.001). 3) The multi-layer linear re-
gression analysis showed that the total score of gross movement had a predictive effect on the
total score of executive function and inhibition score of children (P<<0.05), with the interpreta-
tion rate of 23.1% and 40.2%. Conclusions: There is a correlation between gross movement de-
velopment and executive function in 3 to 6 year old children. It is suggested that the executive
function and inhibitory function of 3 to 6 years old children can be improved by developing
their gross motor ability.
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JULEE LY, A H ) 1R IR 3R A5 R AR {5k A
RSHEEHA R A M SE. RIS, HAEERES
SRR GNHIR B HE T BV R (Fi %,2019;
F M %,2019; Lubans et al., 2010) . F1E & J& &2 W i
M 2 WA B O R R R I B B4R AR (Brown , 2013) ,
RBAE AT LTI 5 /> N R B8 2 5 B S R 3R i
AP A S A K0 R B (Eric et al., 2014) . AR
K BNAE K RE 2 WA HTRE S0 IR A TE R I, R 33 401 LA N e
T E A (ZE4T %5,2003) . EAWF 7 KB, B a ™ &
&2 B A 1) )L 2 B DA 0 B RS RN 2% o IR A, DR A A
HRE RS B LB AR A B 1E K F IR 92 F1 iz Bl B RS (Dia-
mond, 2010) .

AT T B (executive function) /& ¥8 AN A £ 07 41 41 F 4%
il H AR5 AT N 9 v g s D T 2 (Banich, 2009) , 4
FEA R ] AR AZ AT R R, BRI R
FE AN B & 1478 (Diamond , 2012) « 2% W% AT 2 )L 14T
Thae i & 72 B 2 ORI 55,2011, Be % O 14 i i 4%
NN RE IR ALIERE . McClelland 25 (2013) A, AT Zhfig
e )L FUH A 2 I e kA K 2k st 38 Bl
REBROLILTE . Oberer 25 (2017) LA 134 4 4l JL B 75 42,
W PAT T e L BE S L B AR F AR S T B SN ]
J5 B ARG LI 5 2] S, R BLRAT Ty B0 IS A ST R
S TG B R . = E R )L B AT Th R 1 B AL e
i T 4 4R s L BE PR R0 B R R A AN, N L EE I L
BIEAE SRR S .

NERGERINA,ILENRERZZEXN.HI)
R XUTF FRY  JLBEAE DR 3 AR R )L B B0 2 =T 1 5 T ok
Ao, T R D R I 1 22l At B A B A S I DA 1) A [ 1)
77 A4 )L R R (Westendorp et al.,2011) . 17 4%
WE TR I, A K B A5 0 )L 28 A 43 3R 00 H DA 0 7R e
PAT ZE IR 5 R B0 1 )L H B AE R R K AR TR S
£ (Schurink et al., 2012) . HH WK I, S a7 )L =
BN AR K AT D RE 0 R R 25 5T BRI L EE N S
5 ) B 7 e, KRB R R KT 5 )L B 1 B0 il st s 15
B R VE SCKCT B IE A 2 (M £5,2018; Carlson et al.,
2013). WA, NR KRG 3~6 5 =2 )Lm L JjH K
JEE IR ) (AR, 2013) 5 B K Jié fg 1 Rk AT Thfig s
A8 L [ 1 e I ) 3%

RGEHREY, AT T Re 5 3 E K & 2 8] 7T g 47
AR AR BE &R, (HR W7 2 S e 0 L B B
AR B R BRI LE . AR R, AT LE K
H K B 5 $AT Dy 5 2 I A7 78 58 38 A0 00, (R 3L U 7
R K 3 1 A 0 5 1) 8% 20 Bk Sz = Bk 10 657 8 35 4, X 4
A F2 1) 358 43 1 B A K60 (Oberer et al., 2017) , B4 78 45

2

CERFRIAEG: A

AR —F, 4 Stockel 25 (20160 %F 40 4 5~6 & )L I AT
Dife SaERMAAT R R F, IR K IL)LITH K 3)
ES VB I Z B A E KRR Fil, 2B ROIRR
3~6 % &) )UK EE 5 AT D RE I R J 5 o5, FF itk — 25
DTS TIREZ IR R

1 HARIFEHE
L1 Bt

K FH BB Bl R v, 0 L T W B XA B X BT
4L 3~6 % Ak E 498 BONFT AT % (£ 1D HERR
PRUE R A T R G B A R GO RIS B3, D
KA T 90 & o MHKHT 5 5230 L E W4 A28 & H 1 )
A MRS R R, 41 22 RN R & B R R TR R
AR, B AR AN 436, H MFE K 90.60%. HH, 5
2174, PR N (4.3810.89) % ; LT 219 4, T HI4F RS
N (436+0.88) %,

x1 HIERMKAOFEEH

Table1 Demographic Data of Subjects
Sk Y Ex: n S (MESD)/ %
3.0~3.5 5 40 3.22+0.16
ES 36 3.28+0.17
3.5~4.0 5 43 3.83+0.15
ES 42 3.83+0.16
4.0~4.5 5 38 4.19+0.12
* 39 4.23+0.16
4.5~5.0 5 32 4.841+0.16
* 34 4.80+0.19
5.0~5.5 5 33 5.23+0.15
* 38 5.17£0.15
5.5~6.0 b 31 5.69+0.39
* 30 5.66+0.26

EAFO0S Y A —, L 3.0735H3.0 8 <FH<35%,3.57~
40435 F<FH<40% ,40~45H44.0F<HFH<45%,45~
5.0 445 % <HF#<50%,5.0~55%5.0F<F#<55%,5576.0
HS55H<HF<60%;TH,

12 A&k
12,1 JLE M A Sh 1R EMF

KU E K NLA 24 K F M 5 3 IR (Test of Gross
Motor Development-Third Version, TGMD-3) (Ulrich, 2016) -
%I i 3% 2 55 (¥ Dale A.Ulrich 8+ 2013 #4297 #55 =
F T 1E A, 3~10 & )L HLUR S E R SR AR A4 &4
K278 BE 3 AN AR 2 1 BE S 8 23 3 13 AN AR B A
Ko MRS, w4 2 B E Lk Bt g A R
A B RE 5IK B 5% HALUE b AEBEAT AT 20, AR 0 70, B
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479% o B BT AN AT B B R SR 2 o %56 AE % A ST
IR ) Ak S B A B i AE BRI RO (B AR,
2007) , W] EAVE S PRAN v B L 28 KAL) 3 7R & R I B T
HCOTPR 45,2010, EARRT, ZEESERNME
Cronbach’s a % %4 0.781, ) #2 I¥] Cronbach’ s a R # N
0.790 , B A BT HI N 8 — ik
122 $ATH #F M

K I 2 % )L B 30047 Ty BE AT 9 P € 1) % (Behavior
Rating Scale of Executive Function Preschool Version, BRE-
IF-P) BRIEF-P 4 £} it (Spiegel et al., 2016) , 1% & % i& T
2~5% 1A RK LR, il i SRR S JLE AT RS
A7 AE )RR VP A LB 3 2R3 b iR AT T BRI
g AR TAE LI LRI S AT d B 3R
PR N RIESRE TN R B3 MR, % H
L CANAD) ~3CRH) HAE o3, V0B, B S B 3047 2
REZ UM E, R AR K R BARGNERE(EE
40.60~0.69, X% 0.71~0.89) , AJ LAAE g o [ 2 4 i
JUBE AT D RE A PFEAG T H (BB 46, 2018)  (EAHT L,
) [ A% #1 75 £ A9 Cronbach”s a R EN 0.750, WA k1R
1% T6 4L Cronbach’s a 2 £ 0.781, JuiA %146 41 Cronbach’s
o ZH090.831, B A B 1A — Bk
1.3 “itzas

{8 FI SPSS 21.0 RO Tl 45 f) K s 2t 4T ZE 1k 22 70 W
Xt 52 W KBRS 70 DL AT hRE#EAT LR R 5 2
I3 BT o AL 6 A W AT ) R 22 S o R B 2R 3 XU AR 5 23
B 7 AN TR SR € B AS TR 0 5248 3 1 B R 78 1 4
) R R B 1 A R 5 Ao 4 o L R e R IR L AR AL
12 LB R DA K AR AT D e 2 18] B P AR SR . B,
I 8 1) A S A0 AR B, DARL K B AR 7y v B AR B, AT
T i 73 L AN 145 23 O D A8 | kAT 22 2 4 vk (el JE 2y
Mo VAT 0T 200, Bl 1 IR 20 A L RS = 5
Pk 65K #E P=0.05

&R

2.1 3~6 % 4L KL AR R4 AR

MEE KRG, 3~6 %5 4 )L R BN 1E K J& oy« &
AL 1G53 W A28 45 43 Bl AR 8 1R 38 K, 2 B0 2 35 0
k2, 253 B Gt 253 L (F 43 5 0 55.18.83.23
95.54,P¥1<0.001);3~6 L 4 LI KIMER B S5 &
AT R A5 43 AN AEAE 535 M 3 22 57 (F 43 310 4 8.97.3.20,
P>0.05) {0 55 L EAEV IR 45 73 B AZAE 3 ()
ZE 5, 5 OE B WA ) aE IR T i E (F=2422, P<
0.001) o M AS[F] =08 B i 1 3 22 7 R B 1E SR AL
i, BT L EE RS E L(P>0.05) , {H H
3.0~45 5 LWHEM MG T T #,4.5~6.0 % J5 55 3 1 kst
T 2 AE AR ARSI BE 7177 T, B 4.5~ 6.0 SE I8 BLAk, K
AR B 5 B ) R e IR T L (P<<0.05) .

&2 36 FILHERIMERRAKTFHER R EHED 1T
Table 2  Analysis of Age and Sex Characteristics of Gross Movement

Development Level of 3 to 6 Years Old Children M+SD
/Y AdL TGMD-3  faAbfeh Hdsie s
Bk 3.0~35 76 40.58%+11.87 21.34+7.29 1936+6.37
3.5~4.0 85 41.98+1047 21.53+6.45 20.45+5.46
4.0~45 77 54.68t13.76 27.71£7.50 26.97+£7.96
45~50 56 59.18£9.11 30.11%£6.33 29.11%£6.29
50~55 71 6848+991 33.33+527 35.18%+6.66
55~6.0 61 71.57+9.27 34.81%£4.73 36.76+6.78

B4 3.0~35 40 38.63112.82 19.25+7.65 19.38+7.32

3.5~4.0 43 42.14%+11.33 20.93£6.55 21.211+6.02
4.0~45 38 5438%14.89 2644+7.43 27.94%8.60
45~50 32 55.05%£12.40 29.28+7.38 33.45+6.01
50~55 33 70.15+824 3327+£529 36.8816.00
55~6.0 31 73.71+9.70 37.61+£4.25 39.061+6.25

4 3.0~35 36 4228+10.83 23.15+6.53 19.35+5.50

3.5~40 42 4185+9.82 22.02+£6.38 19.83+£4.91
40~45 39 5505+t12.40 29.28+7.38 25.77+7.02
45~50 34 60.86t10.29 27.41%£7.07 26.29+4.76
5.0~55 28 66.50+11.41 33.32£535 33.18+6.00
55~6.0 30 6825+7.64 35.05+4.60 33.20%+6.09

22 3~6 % 4h)LIAT I Ak 6 S MR AR AR

PAT D RE K K Pl , PR IR (R 3D . Ak b
F3~6% 4 ) LIAT Dy BE K P S F % F Ty e I 45 8 1 3
MAKPHET, 22 57 BA Gt 2 8 L (F 53318 12.84.6.94
2.7.5.16.2.71.9.52, P<<0.05) , 7§ £ $hAT V) i VF o B AR
o A0 A [ (R b A AR A YO T, B A b B IR A 1
P3G K, AT DI RE AR 2 BRAK , R B KP IR TR 3. 3~
6 5 41 JLAE AT T BE I e % F D g b B A AELE B 35
W 2 (P>0.05) s AR 4F W B (i P 70 22 7 R, 3.0~
5.0 % LB AT Dh g X H & T DI Reth T 53 (P>0.05),
50~6.0 % 5 B BEAEWATThae W ThRE LA T Ao, =
A G R L (P<0.05),
23 3~6% RE SRR 4L K S E R RS
A7 f 0 A8 K 4T

MEAR b, 3~6 % KA BLEM KAES S &
AL RS W) 2 ) 5 AT D R 4 L ) BR R e
77 R ] A B AR R I SO DGR R (P<<0.001), 5
TAEICAZ VLRI 2 ALK R (P<0.05: % 4) . H
W R R B R B o B AR AL RS Ak b ) 3 5 4 ) S b 2
50 A K (r=-0.461~-0.753 , P<<0.001) , #l K s 1F K & &
Iy B ARALRE (P i ) 5 e A L IR A R L AR R A2 VA
UK 5 55 2 S5 9 A 08 (r<=-0.4,P<0.05) . #—
WHEREAERE BN L E M KB E R E ST T AR
& FIhfe 2 (8 R AH ORI RLOR B AE « B M 0 s L 40 4k 42 i

3
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Y9 5 B e A A ) L AR S A2 L R H A R AE & A 4R
W B 3 BRI AE O O6 R (r<<0.6) , {H 5 H i) 2 o 3 33 AH

KKAG>04).

R3  3~6FHILHITIIREK FRIERS R FHES T

Table 3  Analysis of Age and Sex Characteristics of Executive Function Level of 3 to 6 Years Old Children M=*SD
Fde/ H Ak PAT T AL Fp il A SEBAE ) Hr Az IAEITIT 202231 %)
p¥EN 3.0~3.5 76 94.431+13.04 23.15+4.30 15.48+2.68 1441+3.18 23.15+4.29 15.05+2.14
3.5~4.0 85 93.40+10.60 23.24+4.29 15.524+2.53 14.71£2.79 23.24+4.28 14.86+2.97
4.0~4.5 77 91.34+11.78 22.18+4.24 15314391 14.314+2.51 22.18+4.24 14.59+2.84
4.5~5.0 56 87.07£11.99 21.45+3.85 13.96+2.57 13.934+3.11 21.45+3.85 13.484+2.47
5.0~5.5 71 84.74+11.13 21.69+3.33 13.93+2.76 13.02+2.10 21.69+3.85 13.61+2.28
5.5~6.0 61 81.71+£10.43 22.39+4.08 14.80+3.04 13.02+1.85 21.78+3.71 12.59+1.68
i 3.0~35 40 96.73+12.54 23.93+3.79 15.73+2.57 14714291 23.90+4.29 15.41+2.63
3.5~4.0 43 94.26+12.13 23.19£5.00 15.44+2.62 14.76+2.05 23.21£5.08 15.08+3.48
4.0~4.5 38 92.17+12.36 22.52+4.59 15.44+4.17 14.80+2.89 22.28+4.98 14.58+2.83
4.5~5.0 32 87.82+14.31 22.23+4.67 14.14+2.42 13.954+2.55 21.35+3.84 13.46+3.17
5.0~5.5 33 83.15£10.65 20.27+3.30 13.36+2.34 13.05+2.62 21.96+4.01 13.61+2.06
5.5~6.0 31 79.68+10.61 20.13+3.65 12.68+2.59 13.02+3.14 21.78+3.33 12.59+2.63
B 3.0~35 36 92.43+13.27 22.48+4.62 15.26+2.77 14.14+3.29 23.23+4.73 15.31£2.01
3.5~4.0 42 92.69+9.20 22.29+2.58 15.58+2.50 14.68+2.51 23.16£3.52 14.33+2.49
4.0~4.5 39 90.33+11.09 21.77+3.77 15.15+3.62 14.53+2.27 22.18+3.98 14.58+3.08
4.5~5.0 34 86.531+10.43 20.94+3.19 13.85+2.69 13.654+2.55 21.30+3.48 13.38+2.28
5.0~55 38 86.61£11.57 22.18%£3.36 14.61+3.08 13.08+2.62 21.69+4.34 13.61+2.96
5.5~6.0 30 84.85+9.57 22.80%3.66 14.45+2.54 13.08+2.51 21.16+4.11 12.54+1.16

7E 0k P<0.05, % &R P<0.01,***& & P<0.00; T R,

R4 36 S ILARFIRRARNELRENSHITIRERE X7

Table 4 Correlation Analysis between Gross Movement Development Ability and Executive Function of 3 to 6 Years Old Children in
Different Age Groups
S PAT A I B Ay e 3% T Bz TARITIC 20 223 %)
R A Bk -0.466" -0.461" -0.358" -0.297" -0.152" -0.173"
3.0~35 -0.540" -0.622"" -0.378" -0.234" -0.311" -0.262
3.5~4.0 -0.387" -0.602"" -0.342" -0.103 -0.131 -0.019
4.0~4.5 -0.401" -0.671" -0.376 -0.144" -0.247 -0.028
45~5.0 -0.433" -0.650" -0.286 -0.271 -0.216 -0.133
5.0~5.5 -0.537" -0.635" -0.375" -0.295" -0.415 -0.133"
5.5~6.0 -0.538" -0.518" -0.400" -0.371" -0.302 -0.241
15 Bk -0.517" -0.646™ -0.364" -0.343" -0.214" -0.114
3.0~3.5 -0.515" -0.651" -0.339" -0.318 -0.312 -0.308"
3.5~4.0 -0.338" -0.675" -0.386" -0.103 -0.204 -0.183
4.0~45 -0.564" -0.671" -0.298 -0.305" -0.104 -0.036
45~5.0 -0.579™ -0.609™ -0.409 -0.391" -0.299 -0.301
5.0~5.5 -0.567" -0.546" -0.334" -0.350" -0.154" -0.134
5.5~6.0 -0.564™ -0.572" -0.346" -0.350 -0.248 -0.245
Hiz BR -0.532" -0.638" -0.361" -0.325" -0.214" -0.211"
3.0~35 -0.459" -0.596" -0.349" -0.393" -0.393" -0.273"
3.5~4.0 -0.435 -0.753" -0.265 -0.206 -0.319 -0.118
4.0~4.5 -0.590™ -0.530" -0.408" -0.406" -0.360" -0.35
4.5~5.0 -0.337 -0.619" -0.230" -0.067 0.030 -0.314
5.0~5.5 -0.531" -0.638" -0.351" -0.125" -0.144" -0.131
5.5~6.0 -0.565" -0.640" -0.361" -0.360" -0.247 -0.147
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3~6% W EIH REE RS S IEAL R Wik H
F 45 5> 38 52 91 BE A 2% (=-0.408 ~-0.572, P<<0.001) ,
HRAT R L VB G 2 A S R
(r<=-0.4,P<0.000), 5 TAECIZ AR RI T AH KR R

e W Rz i) 5 ) B 4755 2 b B2 A O¢ (=-0.373~0.418,
P<0.001), 5HAT I g4 B B BE 7 L 1 I ) 2L A 5
KK R (r<=04,P<0.001), 5H LRI LM KK R
(P>0.05)-

(P>0.05;:35). 3~6% LHERMKINEL S FIERAL

R5 3~6FHILAREMEANERINEL RS SHITIHEERBEX S
Table S Correlation Analysis between Gross Movement Development Ability and Executive Function of 3 to 6 Years Old Children in
Different Gender Groups

el RE PAT L ) ik Ty B IAEIRIC A28 3R]

B4 ALK FAE -0.383" -0.491" -0.360" -0.323" -0.171 -0.139
1545 -0.423" -0.572" -0.354" -0.323" -0.071 -0.061
Hiz -0.384™ -0.461" -0.360™ -0.217" -0.165 -0.132

B3 K 1 -0.418" -0.451" -0.371" -0.205" -0.1917 -0.174
154% -0.373" -0.368" -0.343" -0.213" -0.187" -0.175
Hiz -0.394" -0.417" -0.357" -0.224 -0.217 -0.215

T 3~6 % 41 U K ENE 5 AT D e JL H 5 H A
Ty fig Z A7 A5 E 8 8 35 AR G, i — B R AT R 3 1R X
AT Ty 8 LA S 0 T 68 (4 5 WA, AR F 90 DLARAT Th g 2 4
F Th e 15 20 IR AR B (3R 6) , 16 55 — ML b DLAE I
PE o B AR & LR S B Ao R R B KRR A
HEAT 22 JCER M 1R VA 43 B, K B0 A R R &40 0 AT T g
Sy GREEE I R*=0.19, P<<0.001) B3 FRIAE F , il

R 231%. FARRE M KB E K R &5 52 1A 5]
B, AT Th B 4> 24816 -0.59 MRiE 2 . KB E & J§
S 43 S A 3 BE G S (1 R=0.58 , P<<0.001) H. 7 Tl
TEH , FL R RE 3 T 40.2% , RIVKL R B0 1E & 70 4 38 40 1 A 5
fF, I Th B 7 £ A0 -0.957 MRk 2 . Bk Al W0,
R BNAE K53 XoF 4] 2y R 1) T 47 FH 5

F6 3~6FHILHEAFELREHITIIRN S ELERIANN

Table 6 Multiple Linear Regression Analysis of Gross Movement Development and Executive Function in Children Aged 3 to 6

Tl B - B SEB B t P R AdjR* R*%A  Durbin-Watson
PATHAE(E) i 1.718 0371 0.238 4.795 0.000 0.127  0.190  0.231 1.842
e -1211  0.864  —0.049 -1.402 0.162
HMRHAHE(E) 0646  0.038  -0.590  -16.890 0.000™
EULIEZ R Sl 0952  0.124 0.338 7.657 0.000 0.583  0.580  0.402 1.581
5 -0217 0290  -0.023 -0.751 0.451
HMRHECE)  -0280 0013  -0.957  -21.876 0.000"

3 e
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