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Utilization of 20-meter Shuttle Run Test to Find the Optimum Running Paces
Taketeru MAEGAWA ™" %, Shinya OKI " and Hiroshi SASAKI"'
"I Faculty of Sports and Health Sciences, Department of Sports and Health Sciences

In this report, we introduce an example of a lesson practice where a small heart rate sensor and tablet are utilized.
In a simulated physical education class for high school students, we conducted a shuttle run test with the aim of
discerning exercise intensity and physical burden. Runners were fitted with a heartbeat sensor, with their heart rates
monitored in real time on the tablet. A projector was used to project these data on a screen, helping us to visualize heart
rate changes. In addition to showing an interest in the relationship between running speed and physiological burden,
students who participated in the class also demonstrated curiosity with regard to a variety of other facets of the research,

including the measuring instruments themselves and data analysis using PCs.
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AEWV] IO EWVWolaf A=V TIRIAONAETHD. FETHZ L, B ELRTNERLRNVWENS Z
EEMORE, BEHII LN TELIRX—ATRWVRRAEDS LRI, IBICEI Voo fIZE R LTEE, &
DENEDZ LN TELO0EBHOFRTRAOTHTZ N, BOVRREDL R L I 2 BT HEREEREIC RN
LEEBZLNTND. ZDRDIZ, EHN—AZ LV ERIELHZ LT, FELORWVERHEDS Z &IZXLTD
EEMRBEBIZERENH DO THNL, AEAR—VELTOT =0T - VaXrZ~bo7alo T ik
MENRIRND EEZX DI ENTED.

L2 LEDL HNOR—Z0ME TEIUT LV, AEER & CHFT 2 Z LIRS TIERW. £ 2 TH~A 1T,
AR kTG b LT R B OB IV T 20m > v ML 77 A K (20mSRT) &% L, < DOFIZLMH
¥ (HR) 2F=F VU 74T5ZLuaRR1-Y. ZLTINLRAD, AHIZSSDLWARA—X0mEERE (B
FE) OPROEHEICE BT D AIREMEZ R L. AT, el ol Clidsid Shveh - 72 20mSRT 12517
HAEWE L HR OBMRZHONICT A 2 L, T, BEA—AEREL MDD, 20mSRT D7 727G H
FEERD O DI ER 2G5 Z L 2 B & LTz

2. Bk
2.1 &mE (FH)
SINEILRHEFROBTHERE 154, KTAE 64, Gt 214 (16 %~17 %) Tholz. BIEITHLN D
HEOBRE EHWZHAL, BONCRHET —Z OBV FEWERELEDA v 7+ —L Rartey &7, 4
FES 2 In B RIEEAL 1572

2.2 REBOFIEE LUVHTEAE

20mSRT [TCEBRFEE N DIER SN TWDHIE ST 2 b FEMEIE (12~19 i) ICELTT- 720 Zo%E
T ELTE | ZHad S LTV D 20mSRT 13, A # — M 8.5km/h OBFENSAAE Y, 1 432 0.5km/h 370 20m X [E D
VIR AN S, EEPREHE MR CE R RO E TR L, BEIRIED L 2H AN ORETH DHEE
R RIEFAEIE (pred VOmax) #EHT 57 2 hTh 5.

20mSRT FEfiiZ e rh, EHITIE, WEZ L' Y — (Polar H10, Polar #E8Y), ZEREIZHEHFFHTRL O.OH1T =
Z— (RCXS, Polar ) ZIE%E I, ZNEIVHET=F I 7 2GS E7. RICEFEB LOHE T LT
20mSRT DAY =T —3 3 U E{TV, 0% 20mSRT #B%A L7z, 20mSRT I L~V D EEITHICES
HEIZ HR 28 S8, A ICFOMAE DI Caz SH72. F72, 20mSRT #& THEO HR & EH H 5 THER S,
T L THEICHRE S, 2B, ZOHR 2 A0 (HRmax) & L7-.

2.3 BME~NDT—E2DI74—FnRvY

20mSRT f& T#, HLNIRY avORHEY 7 baflioTTF—Z A&7V, TERE L HR) KO [EHEE
L %HRmax] ORRE/RT VT 7 25 NF I8~ L (Fig.1). F72 5 zone aerobic intensity scale % i\ CT&& N
FHOLHY = A= E2EK L, #2772 (Table 1). 722384 — 2 OB RIL, 90%HRmax, 80%HRmax
70%HRmax, 60%HRmax, 50%HRmax & L7=. % L CHEALIZ, BMHFITHE Z#% 2 TORMEZ TR S w7z,
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Fig.1 Relationship between running velocity and heart rate (Sub. A)

Table 1. Five-zone aerobic intensity scale (Sub. A)

Zone Zone 1 Zone 2 Zone 3 d
HRmax 50% |- 60% - 70% - 80% - 90% - 100%
HR 101 - 121 - 141 -1 162 -1 182 -1 202
km/ B 46 - 6.6 - 86 - 107 - 127 -
53/km 13.1 - 9.1 = 6.9 = 56 - 47 -
#/100m 78 54 41 33 28

e |BRIREOMM. HHOEE, r—3
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| EREEA DO R BEIRGEHR . £
AEERO T

%ﬁfﬂ’ﬂ@ﬁﬁﬁ%ﬁ@iﬂﬁﬁﬁ (REZF)D

Zone 3

BERLALTOLERRRIEESREN
EEIREH DR £

BN OAE—F, F-Chioz5EE
BEA DM L

3. MR

ZME 214095 6 3410%, LIt P —DEERMTLY, T—FBGICKRE L. LEeR>TED 34 %R
< IBADEAGT — & Do &7 > 7.

3.1 BRAEERFRMEMERED
pred.VO,max D F#4)1% 51.243.11mlkg/ %7, EH MWD ZED R KAEIL 12.8mlkg/ 7 T > 72. HRmax D V-3
194+7.2bpm, E&HDZEDHEKIEIL 33.0bpm Th o7z,

3.2 EHRY—VEBRDHR, EHELLIUR—R

FAEIZ 20mSRT H D L~L D EAEEITREOD HR & 2 OEEE OBME 2 EARET L, [FRE K7 (Fig.1) .
Z L THSIEIZ, £oEFAE HWTH HR V' — 8o HR &EHE, £ LT lkm 4720 OERH (43/km),
100m 47= 9 OAEFFWE (B/100m) ZFHH L7= (Table 1). EHEN EF+T 51250 THR b EA L, W& IXERR
ILEBIRAMRICH B Z LBl &S (Fig. 2). FEBEIZEHIT 5%HRmax O A (1X52%) 1, FHEAIEN
EHEIZB W TRE M- (Fig 3).
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Fig.2 Relationship between running velocity and heart Fig.3 Relationship between running velocity
rate (n=18) and %HRmax (n=18)
3.3 smEORE

NEEFRE (EEHE) &HEROBREEEICHETET, L THLRWERICR 7. (B4 1, T
DOEOWEITE S T2 XV BT LD, (bt —L D0 HE=4—DHD) #Lro7z. (KTE
)1, ATEHA— 74 THHEETE L Z 2D, HiNOERICEN . (KA ), TAR—VEFIX
DAE > TGRS Z LT b 2 k%ﬂ@(ﬂbﬁ&f)ﬁ%@%%%ﬁ SHE TS Z LM TERVA
BriZ o7 (BrAEH) ), TENZEANSL LB TR E, ZhEnlL-L (Fb—=2 7Y =) B3dH
0, FIAHFT2WMET LU Ko TH OO ZTIEE L TR S W 2T 200N KRELE L 5otz (B4
#) 1, [5RORRE & >NTIC, FREEHAR—YR ML —=0 7O Il EZF - 72, (BFARE) |

4. ER

4.1 SMBOEHBEE

ATFZEDBINE O pred.VOmax O FHIE 51243 1 1mlkg/4y To o 7=, [FAERD B 10 e KRBT
49ml/kg/ DR, 13 38mlkg/ T RRE L HEH VO, TN ZMET H & ARSI LA, EH)
BNz, Z L TRIABZREINZEB W CTHIERIEN -8 ThH T2 EN I DR ZD.

4.2 EEEELHR OB

EWEE GEEHREE) ORISR bHKRT 5 Z SI3BEmomy Th s, EA L DL, BHIT0EITHE
& HR DERZ R, BT TITEERENHLS 725 & HR b A L CEMRAICHEMT S Z L2 L Tnd. K
213 20mSRT Z VN CTAETREE & HR DBEMR ZHREE L7228, JeATAISE &[RRI B A ELBIRER 2R 2 & 3
Bk Zpofz. 20mSRT Oftiiz b 2 a—=F7 2 MIREIND Lo, ERELZBET L7 41—/ TR
F%ﬁﬁ?é.:h674~wF?X%K$WTW%%M5~T6E&%%5ﬁ W I IR H g1 B
BRERSRNEE L H DO, JIERIAR O LR LRI £ CORERONT FIc L v, EHE L IR ORIT
FEROBILZ RTHELH D L) TH D, AWFZEIZE W TEA L7z 20mSRT Ti, Wi (ZIXERRA H 5] R
MBI EINT-Z 0D, BoNmEzs —kEE L, BN mEobiEE 2 AT HiEEE LTo
HR ECEFHEMAHH L C, SMEACH > =B/ E iiE 28y 2 ENARETHDI EEZLND.

4.3 5 zone aerobic intensity scale ®;EM

FEDLZRX—=2RE LD EBREEDLLT, FELOREWEMAEDS Z LI L TOBRERNRERICER L6
L, ZIERAR=Y L LTOT =T DaxX o T~ oBNo T a2 KT 5121k, BHEDOED
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— AL THLNLIMREARTHZ PR TH DL EEZ HND. HR ZAMMAHEEDIEIRE L LT
WS04 b L—=27"Tl%, LIZLIE 5 zone aerobic intensity scale 2Z V53150, ARIFFLIEHBNT, 2D
TEEMWTET =2 %27 4 — Ny 7 LIRS, £ =R & ZOMRITHKZFFONERE 2157
HZE o7z _—A %% LT, 5 zone aerobic intensity scale 72 &', BEfFO/LMAY — VR EEEH WD Z &
ITFEEDREED DL ETHEATHL S Lt £72, HR O X5 FBIEZEICNZ T, EENES)
JHE  (Rating of perceived exertion, RPE) (ZfXFE SN D X 572, A B0OREN 2 RIEOHERN XV %
HI7h LALZRV.

4.4 SHROEE

BIEOHBEEIRICB O T, ICT MM OEAITBENTWD . BHE Y a AIEL T BICOX A/ 64 A,
WEHEICBIT HEFBIRORBEIL 1 ZE Y720 0.19 5 L OWENL SN TNDO, HE, EEICAR—
VIEEN 21T 9 _ETICT OFEANTREEANCHEA TV DD, HEBUE THEM STV 2 IEEI A R — Y iE#)C
B 5 ICT OFNHIEIRZ D720, AFZEIZBWTT — % OBFFHZ R L2 EREITK 4% ThH o722 b
LRELR XN D K H1Z, REICT OFBICARIENREENR S V. KEOHRR LT, HEBIS2KIZEIT 5 ICT
DR RNER NS % OMETH D L Hbivs.

5. F&H

1. 20mSRT (2B 5% L UL DRAEAEITIRFO HR & ZOBROAERE I, BRI LEIBIR 2GR ST,
2. 20mSRT (ZH31) B A & HR OBIRN S, Fi/cESME 28X M3 ERARETh DI B2 05,
3. BRSO AT, DEREZ AW FEAFEEOIR LT _E s LR,

4, HEREOBROFIRIEEN~F 535 ICT DIFHANS%OBETH 5.

# i
ARIEBO—EHIL, FH TERT - Tk 29 FEFREERE [BEOEOM L4 & %7250 PBL (Project Based
Learning) 1S8)Ey ) OIRA G2, NFREAIL U THAOTHWZEBIRE O F 2, HUBIEMEE 1 36 JOHUsE
TEE 1 2525 LT A8 R O W TR 5.
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