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Abstract

This study examined how a running improvement program and exercise play in physical
education affect children's running speed, movement, interest in exercise, lifestyle, and
habits. The results showed no significant improvement in running time, but there was
a significant improvement in one of the sprinting movements and in 10 out of the 11 items
in the in-school activity evaluation. It was suggested that the running ability improvement
program and physical education management influenced the children's exercise habits

and approaches.

Keywords: physical education management, sprinting movements, children's

exercise habits and approaches
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3-1 BT RE DR
KWFFEICEH T 5, %R
HHEAZE X175 4 TH
b, HEOME. BiEr
e NEE+ 5 i O
. 175 heB 2 bift%
SMORE %57, HIE
i, 175 e8RS
ML, $_CoMEHN
HEh b, T — X%
INFT2ZeRTE, M
WREIZ1T5 % L 7o
Too FERNTOIRE 2K 175
L ORMEEE -1 IR L
720 HEIX 46 £
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A ERZ 108.9 Al (12
#F72:23.5 Hiln) <o
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s 2 & SEILER
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Table 1-1: 2f#rREBIFE

2RISR E (n=175)

9 + SD =IME &XE
T4, n (%) 46 (26.3%)
Biis (B) 108.9 + 23.5 60.0 184.0
& (cm) 134.3 + 13.7 104.0 173.0

BE<130cm 72 (&t n=18, 25.0%)
130cm=BE 103 (&% n=28, 27.2%)

K2 (kg) 30.5 + 9.2 17.9 62.0
50m XU MIA L (sec) 10.1 £ 1.6 7.1 15.3
Eithss £ GRLIE 2.6 +1.6 0.1 9.0
Eih FvF GELE 7.7 2.1 0.4 12.9
BiihES BRRRED A (E) 28.4 £ 9.1 2.6 50.0
BiitheE BiRD SR 7.5+ 3.0 0.2 16.3
ANSAR BELE 1.0 £ 0.1 0.6 1.3
SD: Z#RE
Table 1-2: BizRlf#ir i RkEBIFIE

7% (n=46) 5% (n=129)

Mean + SD Mean £+ SD

Bt (B) 107.4 + 24.0 109.4 + 23.3
BE& (cm) 133.9 + 12.6 134.4 + 14.1
K& (kq) 29.8 + 8.1 30.8 £ 9.6
50m XU MIA L (sec) 10.4 + 1.7 10.1 + 1.6
Eithss £ GRIE 2.6 1.7 2.6 +1.6
S EvF BELE 7.7 £ 2.3 7.8 +2.1
BitheS BRRRED A (F) 29.9 £ 9.2 27.9 £ 9.0
BEHEF BRIRD BRI 7.0 £ 2.7 7.7 £ 3.1
AR BELE 1.0 £ 0.1 1.0 £ 0.1

SD: = RAE
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52 o, BLAOBENFRERIEEZ L 1-2 1R L 72,

3-250m A 7'Y v } X 4 L LEIERRATIRT & OBREN: (BB X 3 #H7)

50m R 7Y v b XA L EEWERITIAT & OBETEIC O WT BRI X Y T L 72
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A2+ 4 FHEREICEWT, MeAOHENRD bz, Rk, BELR O IREIH A
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Table 2: 50mATVU> M1 he B ERRB AR FE

L4 Ld L L Ld Ld
1 2 3 4 5 6 7 8 9
"1. B (B)
"2, 88 (cm) 0.87 **
"3, & (ko) 0.70 ** 0.85 **
T4, minws B9 SEL 001 -0.02  -0.01
"5, Bt CoF BEL -0.34 ** -0.37 ** -0.30 * -0.02
" 6. BN REET A () -0.41 ** -0.37 % 0.2 -021  0.21 **
"7, RS RN SEL  -0.41 ** -036 ** -0.31 * -0.11  -0.00  0.04 *
"8, ANk BEL 0.19 ** 0.06 ** -0.05 -0.08  0.04 * -0.49 ** -0,28
"9, 50m AUV ML (sec) -0.83 **-0.79 **-0.67 ** -0.24  -0.01 029 ** 0.13 ¥*-0.71 **

3-350m 2 7Y v b X 4 L LEMERBIFRT & OBEN (ERRE T VIC X 587
HEJFET A EZIER L, 50m 2 7Y v b & 4 AL BWERRITIR T & o BEM: I oW TRET L
7. WMot oM. R, gHkoLB 0 R, FHRo vy Fo R, Btk
DRI AR (). Bt OBk b o BRI, DAL 6 RTIHHEZ@ER L z&E[\l Rt 7T v
ZUER L. FEIT L 720 FEITIC BV ClE, RITRTSRTE 175 A2 R & L COfENTIC 2 <,
SR

DT A T, Table 3-1: 50mAIVY M A AL B ERBOELRRETIV
HERORREES 2T RRERK (n=175)

MLz, T2, F B 95%{EFEX p VIF
BEIE DRI D (BHEELT HRI-BR) TIRfE FPRME

B AT 2 7 Modcil 1 (Total n=175)

s g g PHERIH=— -0.06 -0.55 0.14 0.24 1.03
D FERIERD BE (cm) -0.67 -0.09 -0.07 p<0.001 ** 1.15
XD TR s mm 5ELH 0.02 -0.08 0.11 0.75 1.06
Ex270—TIc  HiEEyFEEHR  -0.13 -0.18 -0.02 0.01 * 1.21
sELC. fitre  EHhES BYRIES MR 0.29 0.03 0.07 p<0.001 ** 1.22

BEHNES RO SEH 0.09 0.00 0.10 0.07 1.10

mz 7z, %o,

{E1IF R>=0.608

B: R CROIRFREL, VIF: DEULARE
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130 mZ IR L L
T, &K 130 amk
W=7 B
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N—TT, Zh%
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ERC L. Beat %
272
LR R % 0t
R L-ENEE
TN DFEHTHRE S &
# 3-1 1R L 7=,
R, Aoy
v FOH R,
Hin By oD e BT 4 2
(B) 23, EHEX
PR A& 7r o 72
(f&1E R?
=0.608),
PR o A€ 7
VD TR R %
#3-2, K331
N7 ZYED A
DT Cld, &K
ICHNZ T, By
DRIRY DB Rt
DSEE 7 F AT
& otz (BIER?
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Table 3-2: 50mAJV> M A ©AZERBOEEKET IV
ZHEDHFISR (n=46)

B 95%(1EFEX[E p VIF
(LD HFEHTITER) THRfiE _ERRME

Model 2 (Group: ZMD# n=46)

BER (cm) -0.60 -0.11 -0.05 p<0.001 ** 1.22
ity Z£2 BRIt 0.02 -0.18 0.22 0.85 1.13
Eithes EvF BRI -0.09 -0.22 0.08 0.36 1.16
BBy ReRIED AE 0.21 0.00 0.08 0.05 1.22
BEhEF BiiED BERLE 0.25 0.02 0.29 0.03 * 1.32

{&1F R? = 0.613

B: FELROIRFRER, VIF: DEULAMRER  *p<0.05, **p<0.01,

Table 3-3: 50mATVUY M1 AR ERBOERLIFET IV
BHEEDH#IR (n=129)

B 95%/=EXR p VIF

(BHEOHERFTIIER) TBRME _LRfE
Model 3 (Group: SB0O# n=129)
BER (cm) -0.68 -0.09 -0.06 p<0.001 ** 1.19
ity £ BRIt 0.01 -0.10 0.13 0.81 1.06
Al EvF GRIt -0.13 -0.19 0.00 0.05 1.30
REIthES RRESED AE 0.31 0.03 0.08 p<0.001 ** 1.24
BEhES fRiiRD BRI 0.05 -0.04 0.08 0.43 1.08
{EIF R? = 0.598
B: A LREIFFRE, VIF: DEHLKRGRE **p <0.01,

Table 3-4: 50mAJVUY M A ALBZERMOERBET IV
BER130cmki#i (n=66)

B 95%EFEX ] p VIF

(B&130cmkE) TIRfE _LRRE

Model 4 (Group: BE&K<130cm n=66 )

MHERIFZ— -0.05 -0.74 0.41 0.56 1.05
BER (cm) -0.48 -0.16 -0.07 p<0.001 ** 1.31
aites 22 BRI 0.19 0.01 0.36 0.04 * 1.11
&ty EvF BERLE -0.33 -0.39 -0.11 p<0.001 ** 1.17
Bitithes RRBIET AE 0.43 0.04 0.11 p<0.001 ** 1,12
BiitheS PERD BRI 0.11 -0.05 0.14 0.31 1.43
{EIF R?> = 0.515

B: FE(LREIFRER, VIF: DEHLARE
80
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I o 5 [ i £ i Table 3-5: 50mAIVUY M A ALEERBOERIFET I
(B) #EZEH gE130cmE (n=109)

B & 72 o 72 B 95%{=FAX 8] p VIF
(EIE R? (BE130em5E) TIRME _LRRIE
~0.598). Model 5 (Group: BEK<130cm n=109)

R HEBIY=— -0.05 -0.55 0.29 0.55 1.06
RRRERIEICE  ge (cm) -0.55 -0.09 -0.05 p<0.001 ** 1.07
T RRIEERE sy zm g8 -0.11 -0.19  0.03 0.16 1.05
Th-0ic, Ee S EvF BRI -0.03 -0.11 0.07 0.68 1.21
L7 b e BT BRBIED AR 0.26 0.01 0.06 p<0.01 ** 1.23

BiithEE BRiED SR 0.05 -0.04 0.09 0.48 1.08

3-4, 3-51TRL

72 5 & 130cm

Kty 7" — 7 DR
ek, FRICMA T, BHROZRADE R, HEHFO vy FOH R, HEtR o &E
fifmpE () 25, EEAHNHRT L k-7 (BIER?=0515), ¥/, K 130cm k2
V=T DR TIE. BRICMA T, BEtREOREEEME () 28, EEAGHRKT & 7% -
7= ({B1F R2=0.412),

{&1F R? = 0.412
B: ZE{LREOIFFRER, VIF: DEULKGRE **p<0.01,

4, ZE&

4-1 f5 7x AL BESHE > X 7 & X B BMEfEHr o B3

AWFZE D HE9ix. NEEI O EBIEISEIC 5T, AL BIEIHE > 2 7 A H O H S Ic o W»
THRET 22, ThHhotz, A=t 74V 1BZEENAT7ELTHERHL, /NEHH 175 4
DATY v FEIEER AL BIWERHNT S 2 7 L CREMNICHRNT L 72 MENTTRE 175 £ O fghT
ICHVTE, 50m A7) v b 24 LEHERE L, ATHAOHEFRA » ME, & X U
A, BREZSHAZEE L, BENEomic X 0 RETLER, B, Wil e, Tk
i o BB AE ()] (8=0.29, p<0.001), [FHiFso vy FoHEH] (8=-0.13,
p=0.01) BEELRERTFL % o7 (R2=0.608), T b OFERIL, NIEMFIEAHA 2
F=IHEBANEL TS [T2F747 F¥ALE Fursn] isds [#3 (50m
) BEFHNORAL v b LIZIEAKLTE Y., NEYoEBEREIC BT, AL BIERTE
fifis 27 ZAXHEMTTEHTZ 2 AR 2 RR T2 b D Lk o7z,

AT, REFBEERRE ICE T 2O REEOMGEEIC WX, & 130cm LA Lo 7 v
— 7B T, MEFEA A v b oo, [HbREo BRI ARE ()] (8=0.26,
p<0.01) 2Fric, HERRERFE o7z, TDZEEF, [T7T747 FxANLE Tm
77 L] BT 5 [HENEIE 25 ICo0 2BEOFRERREORHH] LIIEAKL T
5, 2O &, AlEEGFHMT > A 7 2 %2 W@t 23, FHiiR A4 ~ b 2 IHfEICOR SRR L
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720 ALBWERHIi S A 7 2 3 EMICTERC & 2 v[REE2 "B T2 D Lo 7z,

—7J. ERENIOFREICE T, BESHET 2R, NERUBETH 2 [11], 72,
EARLIX, FEDOREREOHE 2L, BEMHOHHRNEZIEIBFICE VTR
Vv FEMERRLE X2 RN 25, KIcE W T, 17)/F@W%%ﬁé&5ﬁ
K& EetERrH 2 2 &2 ME LT3, T DRITHIIES b, EBEERFE
Wk, BREAFRT L LT, EFICEERHME T S, HEBSIX. NAEE ?E
WEENRE L, FERICE T 2BHR Y BifFicowC, BifEfgbTic X W % BEt L. b
Wi/ NAHEIC B W THZEPBED LN, LFIIHF LY IFEITICRELIPizikoTnsZ
LEWELTWA[12], AIEOERICEVLTIZ, BLECE VT, GEZHEL 246
B otk TEEtE o BiR » o H £ (=025, p=0.03) PEELRRERTLRY, F
P, THBhR o BRBIEIAE (B ] (B=0.31, p<0.001) 7%, HELRENTLHR>7,
No ORI, EBEREE WS BAL L 1E, BITHE L IR TR E R o7, /NR
ICBWT, EEFHEICL D) BT, HAEOBIEILD, FFFICL LI VWDl
HETH D, &N AREREZO»rT L BEETH 528, [MHOHER{REE D LicLE
RS EECTH S, AL WIS, S, ALEBEHE S 2 7 A 1 3ERICERTE 3
A[REDS D 2 & EET B,

4-2 1EEBB BT 2 E 5 Al BifEHli > X 7 4 OEH

YREBORHBICE T, FEZEHME Lawv, »5 0k, EiEEEE. 27V v FEIE%
B LAawHE, MIEHGERE oRELZ IR ORUBL < Ex b5, LI

e bt o FREEE DEEH L RB 2 HM L L R wWNEREE ukbj5f%§b{’?@iﬁﬁﬂ,ﬁ
L, fREH LN ERBE TIE, BRAPER S 2 & 2L AT L[13],

Bk e LTz, GHllZ 4 &7 &7 — & & AR O i X 2 SEEHilios—# iy
THD, EHFFEDOOLWLIEZICOWCTHEWICEHEIZ 35 7201t HEF L L Cofl
RRABLEE D, hid, FBHEICEBTE 2HHRETIE AV, ALBIEFHM I, BIfE2E55
CFHCZ 22 2T 4 TH B, AR ICHTIE, HWERKSRIZ, BEIN/AS—F 7+
VORTHY, FEHICBEGICHETZ N TES, $72 ATEEFHi 27 2ic X v,
BRI b A5 TH 5,

72, RS, SAF A D=7 RS D SN BRI IREEE O 58 & FK i
« BGEBIE DRI 22 2L D TREME 2 BREE L TWv 3, 30 oA ATREIC BT, HKiE

HE D FIXEED b N7a b o 2B, BEMEEZESICKE TR LI xHEL TS
[14],

IO DEATIIZEL. BGiEEIcE T, ATEIEEHTiS X 7 203 sriciifcg 52 & %
LT3, HGoEEHiEEIcE T, ALIBEFG > 2 7 40k, RN RIEEOHAIC
b, IR B A O IC b, IR T X B ATRER D B,
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B SERII TSI BE TS 2,
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Is a Simple Al Motion Evaluation System Effective
in Teaching Running Motion in Childhoods?

Fumiya Yoshioka, Abe Takenori, Katayama Akihiko

Abstract
Infancy and childhood are periods of rapid development of nervous system function,

and are suitable for acquiring movement and improving the quality of movement.
Experiencing a variety of movements during the growth period is extremely important.
Running movements are the basis of all physical activities and are of particular
importance in athletic instruction. To improve motor performance, it is necessary to
evaluate the quality of each child's movement and provide individualized feedback.
Currently, however, quantitative evaluation is generally based on comparisons of data,
such as measured times and age-sex averages. Al movement evaluation is a system that
converts human movements into stick pictures and enables simple evaluation of
movements. It is unclear whether such Al motion evaluation-based instructions can
improve children's movement and performance.

This study aimed to investigate the effectiveness of exercise instruction using an Al
movement evaluation system for teaching running movements during childhood.

The running movements of the children were captured using a fixed-point video
camera, and the videos were analyzed using a highly accurate Al posture estimation
engine. The running movement points to be evaluated were extracted by referring to
previous studies and instruction points published by the Japan Sports Association. The
instructional points used in this study were limited to four items: posture, hip joint angle,
pitch and arm swing. The exercise performance value to evaluate the actual running
behavior was set to 50m running time, which was measured using the measurement
system. All measurement equipment consisted of a system as simple as possible to pursue
system deployment that would allow immediate feedback in the field in the future. Video
recordings were performed using a single smartphone on a tripod.

Data from 175 children (age in months: 108.9 +23.4, female: 26.3%) were analyzed
using multiple regression analysis with 50m running time as the objective variable and
four instructional point values, height, and gender as explanatory variables. After
adjusting for height and sex, the “hip angle” (8 =0.29, p<0.01), “pitch” (8 =-0.14,

p<0.01), and “arm swing” ( 8 =0.10, p=0.04) were the three most important
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determinants (R2=0.61).

The results of this study suggest a relationship between the 50m running time of
children and “hip angle,” “pitch,” and “arm swing,” which are key points of instruction.
These results are generally consistent with those of previous studies and teaching points
published by the Japan Sports Association. In other words, the results indicated the
possibility of using a teaching method based on Al movement evaluation as a qualitative
teaching method. We would like to continue to examine the possibility of an Al
movement evaluation system that can be constructed at exercise instruction sites so that
“specific qualitative movement instruction” can be easily practiced by all instructors,
rather than just calling out “go for it” in the exercise and movement instruction of

children.
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