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on Physical Education and Sports for Children
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XE & &b L7z & 2 5, HR OZEENINE B O #ecHE 28
L3R 2 HBEEA A BN, & 512, HR 8 X OUNE
oM EL Y, REINEE LRIC—EDOXA LT T %
EURNL, AETD L9512 HR D ERT TR ADL
iz (5 (B)),

V. &%

ARIFFEICET D VIR EE L GPS 3 E L W E B

(R2=0.9641, P<0.001) %/~ L72, #IZ W IZRWTHi
DTEWHEREEZRL, J TEEDIZSSENH B,
EEICE VI 2R Lz, AR L7z L5 e ERREE
BiEC ORI EICIX S WA R b iz s, Jilanik
PR D EBFEIC I, REEOEBEE LY & 512 GPS HE
DL 22D 2 L AR STz, ABFFEICR T D VIR #E

BRI BT 5 (2019 4F)

O B N W oA WV o@D

(A) %% b HREH
BIUOEHEZLL, (B)HR E8)3 X UNEHE OHenHE.
— [INEE, = IXHR%ZRT.

B 5 #%BRE (d) 2BiFD

IT—F D O A2 FHWTEH L=7=, VIR #E I
BOTH, HENENVZIERENELTWDLATEE S H
Do LT3 T, JFmni % £ 5 EHE s B0, i iH S
Kok 5 GPS #E OFHIICITEE AL ETH DA, H
BROEBINF ISR D W I8 O J B o0 3 B ) 85 BE 135 e vk
DENWZ ENRENT,

AFFRIZEY GPS 7L E LN &BRE OB EE
HfErL, SEIEEEE 2232m (ZXF L 2162.4+27.2m (CV=1.3%)
THY, 1 JEEENEFEREERE 372m (ZX] L 360.4=4.5m

(CV=0.9%) T®H -7z, 1HzGPS X % & HEEfk i 521 iE
HEX 0] 3% F -7, THZ BIERE CH D=0, 1 1M
WCEDX R FHERNH 72 LTh, 1 BRI D IES)
A D2 ENTET, 1 PRTOHSE S BEHGER) & 42 2
B LIZDoT, BENVEEIZ /AR 21 L IE e 70 1 E 13 5
LW ETPREINZN, ALY, 115m/5 F TidiiER
KEEZHPITEDZLNRENT, kbR 180 &
O MEERE T DA T, MERNE W EREE TR
BB THIVXEREREE 0EIVRNVENR D, 2
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X 6. #BE (d) TBIFBEETHN. GEA2EY 1)
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bbb, REE, EfTEMELLE (K6), #EOE
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AN D GERE A LA UK B, 1982) 1%, /)
FRARFH B 22D 30m EDO TR IT 1 FENE 7 5.14
+0.344m/%), &+ 4.86+0.389m/F, 2 FEAENF+ 5.70
+0.423m/%), L+ 5.24+0.353m/F) & WG LT\ 5, HF
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IR &80 LIZAFE (B 5, 2010) @ 25m EX A L)
DB EZ BT 5 &, SHEEFR 3 A2 6.63+0.45
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100m EF O 10m Z & B U= fems x5 1 8.59m/
B, &+ 7.96m/B (NS, 2002) THH, 2Oy T
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by TRAE— REHGEIREM O R WY L—E800 v 7 —8
FXONRATry FR—=ARED 7 T TICHBL, BV
B#RAXILEZLOETFEREOEIC BV TIE,
1HzGPS TIIRARDH Y, L0 SWHIERE, 5Hz Lk
O GPS B ER O LRV, LovL, RIS
BEmWEFERBEICB N TH, AF%ED CV 5L VIR
HE L GPS HEOREEZEBE L TCHVWAZ LT, 1
HzGPSIERABHIRHTE 2, #HlxiE, 7 — 2R TOIESH)
BHECKRAR M OBEEREONEIRICT H5E, by

LAV O REIZBW TS D EE TCOBBIRRITEN &
BPREND, ZOT=8, EEEEOFEM < E B O FE
ME3+52ENTED, £/, kDb a—A%E—E
D PETEITT HRAEITBNT, BEGERE & BB,
DS EOT — 2 1%, B8 IER ICMENH 5, 7
PAEOREIETIE, LIZULIEI—VERNIZY v a L

DWH Y ablbUr—F 0 TR LD THERAD
N5Mm, GPS #HWAZ LTI ) LEHELELLIRZ D
ZENTE, HR A L TR DL Z LTI DR
SEBXOIRENAREIC R A ITE N R, 20Xk, %t
G L DEFOHERLE & ORI ETHIE, BRE
OWREIZH LT 1HzGPSIHIEA RN DH D EEZ 5
N5, FBATHIZ CRENTODHEEITEER TO ki
ETHDLZ LRy T LUV D IREERRICT DY
ATHY, AR ED T MR AF LI LB L
NRAESEXDE, ALY HFE L MEREENMET
THZ LI nwEEZ NS, THOEm RicmT
EHRICOWTRFT 2 ) A CHRICEE L 2501, K
EHOTHIEETH Y, YREZOBBHEIL F v 7L
JVIREE X DBV, F7e, G X Uz oOn T ko
BHDOBIRE B 5 &, RKEMBKO O 2 EFEHMHE I/
B 144 28.18£5.34 45, 4 F/E 39.66+7.32 5, 6 4F
4 46.70£6.28 HTH D (RR—=VJF, 2017), RIEHEBE
N, 20 MM 100ecm B8 L, Wi TH Y KT 7290,
VI LEEIE, BEROEFEZEXDLIENTED, O
F 0, NERB T 20 BEICE 0 RSB, 1 F4E
14.07 [\, 4 454E 19.83 [1], 6 442 28.35 Al L 72 D, I BT
1 By iR LESIC DM Z2RD D &, 1 F41T
142 %, 4 FATH 1.01 B ThHhoTe, ZOUVRLIZH
2B IEMIE, 1HzGPS T @V Vg CTHIHE v RE 72 sl B &
W2 B, TDOZEMS, BRT-Z 7 EoEEhiECICH D
A5 AR 71 oo A EBEFMIC 1L, 1H2GPS & 23 7
RBThdEERALND, RENEEIZERT D L, 64F4
BB D—18D 1%, 4 FALRZEDZRa T THY
6 AN IREOY) 0 IR LK, 4 E4FH L RS T
HDHEEZOND, A THL R RSCEITHIET
REND WEOEEE R X OKEMB O 0 2 F %) E )
O, KN IREOEB)TIEL < OFFITE VT, 1HzGPS
THiRETE D, 5%, KIEHRHEORIZ GPS A L
TV ¢, EEEST AR A 0 08 B2 1] 5
MZ L, 1HzZGPS i L TV & 721,

—J7, R TIL, BB & 2 FEC X L EDHRR
BERBEANERGE LR, MAELBE I, 1 JEF
BIBEIEEO A ABICB W TTAEENB O BT, #
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WBRFIZ BT B a— 2 DMl E [E - T2 [E5k0T a A3 22 [,
b72318[F, c233[E,dA26[F, e 1[E], {2516 [ETH o>
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BiHL WA EESNE, Ak a—rolEb )
ER—T DM END -T2, KL TITHR—CE o
Too LT3 T, MR FEOENLY, a—r i KX
Al 7=EE DL WHERE a BL O 1, MoOBERE X

DOLARBICBBHERPRNERICR-TZEBZOND,
DFEY, R THLNIZMEAZEZ, GPS ORBEIZL -
THELRZLWS XY, BEBREO AWMV ITHKEIH
TEeEBZDEFRZYUTIERNEAI D, 2T LT,
1HzGPS 1A DB & ORFH AR X HZ LN TEHIFE
DOREELLTIHEHRTEDZLEEEK LTS, ZORE
W, THECIHMERHEH L o7z TZ2EREI 2 o< B
) (B 1 FPHEROE 2FFE, F3FERDE 454H) ),
MEDBh X Z @ 2 EE) (5 5 FHEKOE 6 F4F) ) (X
R #44,2008,2018) ICBIL, GPS AT LT
BGEMEMA R L RV FELZ 2R LTS, MX
T, F— L ROEHRR T > 2, R O EE T
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ABSTRACT

This study was carried out to deserve exercises, such as a sprint, a stop, and a turn while wearing a 1HzGPS
and heart rate memory as well as, the resulting movement distance, and from the moving speed and exercise
intensity, and subject to the following elementary school students about these measurement device physical
education. This study was aimed to examine methods of utilization in lessons and exercise play. Six adults with
exercise experience were used as subjects and 12 speeds and running methods (straight, zigzag) were performed
for 20 minutes, with reference to previous studies. With position information by GPS, heart rate were measured
and action was recorded by the video camera. As a result of the experiment, the 1Hz GPS sensor showed a
decrease in measurement accuracy as the movement speed increased at the short distance of 5 m and movement
accompanied by direction change. In each exercise, the CV showed a tendency to be higher with shorter total
exercise distance and to become higher with higher speed during the same exercise. In addition, when heart rate
change and absolute value of acceleration were compared, as the absolute acceleration increased, the heart rate
increased, and the heart rate also tended to decrease as the absolute value of the acceleration decreased.
Considering the running speed, endurance, and turning skill seen in children's exercise play, 1Hz GPS is
considered to be useful for improving lessons and providing guidance concerning physical education and athletic
play of children in the lower grades. Furthermore, by measuring the heart rate at the same time as the quality of
exercise, it was suggested that the amount of physical activity and the acquisition level could be appropriately
evaluated, and the contribution rate of more detailed energy supply system could be calculated for each stage of
development.
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