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w, REAFOKZERME, FEOEEL—A—AOBEENTEALRITEMCIIEINS L
BEN s IR T WA I 5B bhn b,
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(1) B :  Q2ELEDZANLN y FE—A, Q4FEADRLGIER, @6FELD ARy,

BHE 2FEAZANLEN,FE—

PR-ADIHEMOEE (BE) L L1, BERBIISTTH S,

(2) 178947 : SONY o VIR (HSV) #H\ T ef¥EX IR L, BfF - KEEE (Mo-
tion and time study method) 2V 2 2\ T, HAEXEVRL, BEABTRIOCREOTHC
BEOHEA S Lic, 7, BittRa 1%L L, REIRACEBE L LEDT, 54 AR X%
7 4 — B FICEEEIFEIC Lich > TREOEETEI 2 mBicic# L, VTR THEZR L7,

(3) LIABOREH  BABR=EZREO A~ P T LA — K —F X025+ v x AL HELHE,
MACD ~—ta—&— Dar ) —HE A vE—72—ABIOT LT vE—%
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AA = g - BEHEEOEE R

B CHEERCEE L, ~— b2 — X —Ti300Ex v r TRIEINI,

2. MRBREEDAIEY

(1) RIEIEE : mAMRERE (VO Max), B2 h VO; Max, &im0f# (HR Max),
EE (RR Max), iA#t5E (VE Max), —E#RSE (Vi), BEEIE (0O, Removal),
IR EE (RQ)

() BIeAE: bvy FiAnxEAL, AEE0XICLS All-out EXIT - o, LERHY
54 E L, #EREDRINCIE U TPHAOETEE L RE Lic, MOETREILI M E L,
100 m/min #5130 m/min OFFE L Lz, F0# 1 58110 m >-o8%E L All—out 2B
AT, EETEMILT 061008 Uiz, BBRUEE 77 A, 73, Oy COz BED ST
L a2 7 VA —ETAGTEERVCBABE R DOBREE T A7 7 54 & —, DRI IER
WREEE Y, PRI — I A 2 — AR AVGCERE L,

3. HEE  FBERNTREVHMNB A 28E, 45F4E, 6FED 7 7 ABMLEMA 1
TH %,

4. W B &

FRRKFEMNE N ER 2FABTRE2S, B TRELSA, AFABLREL1EL, 6F4F
TREL 1A, &t 7T8E L, EBRENVSFIEINCEES S, BELEEZHEITEMCELE
Y

5. & &
EERIVEBERNEBETFHEFHEESLTH D,

6. AlES L UERBH
GEREIFERFABNFRGEERE RS IO 75y v F, WRIGREENE 2 ZENEHE
FHCEEHFREE TR LI,

Il. #ERELEBE

1. HAEEO S HEMY (Table 1) SFERFEIRMEEE (Table 2)

BRIAFEALTFLEOFEBTVHARAABEMBLOS D, TOMITEEREMED 2R 1L, AR
X2 AT FNEEME, 6 FAETFIEEMEY FO - Tk b, Livi f8%0322.6~23.6,
Lohrel #5%0/5115. 2~132. 20 &% R~ L, 2ENCR T, HRCHECTHRE DI kT
FENCRECEETH -1 2HHAROTFE L SN TV HRABBERE (VO; Max) i1,
2FEAFT SH. #1.18 0 /min, AEX7- » T48. 0ml/kg/min, T.T. »31.450 /min, 60.7ml
/kg/min, ZrF#1.37 0 /min, 54.8ml/kg/min, 4 F£FBT231.65 0 /min, 55.9ml/ke/min,
1 A31.48 £ /min, 58.7ml/kg/min, 6 FHEFF531.51 0 /min, 51.7ml/min, ZF72.19
0 /min, 49.0m¢/kg/min TH -7z, #HEHED VO, Max 1ZFEN LB > TEL I D,
FEY ) TEL I AEAEEZ R LT, 6 FEFTFDOH, VO, Max 2MEHEME X o {EE
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Table 1 Characteristics of subjects

T items Age Height Weight Livi Lohrel

grade subjects T (years) (cm) (kg) Index Index
S. Hongu (male) 8.3 126.5 24.6 23.0 121.5

T. Toki(male) 7.8 123.0 23.9 23.4 1284

2 K. Kume (female) 8.6 127.2 25.0 23.0 121.5
mean 8.2 125.6 24.5 231 123.8

s. d. 04 2.3 0.6 0.2 4.0

K. Owaki(male) 10.5 136.8 29.5 22.6 115.2

A F. Seike (female) 10.6 129.8 25.2 22.6 115.2
mean 10.6 133.3 274 22.6 115.2

s. d. 0.1 4.9 3.0 0.0 0.0

M. Onari(male) 12.2 135.8 29.2 22.7 116.6

6 M. Nagao (female) 12.6 150.1 44.7 23.6 132.2
mean 124 143.0 37.0 23.2 124.4

s. d. 0.3 10.1 11.0 0.6 11.0

Table 2 Cardio-Respiratory functions of subjects

T~ VO; Max VO, Max/W VEMax HRMax RRMax O,Remov. Vp  OpPulse All-out
grade T min) (at/kgfmin) (Gmin) (fmin) (i) G0/ ) (0D ) (i)
S. Hongu(male) | 1.18 480 3897 188.8 610 30.35 0.639 6.26 1.101 10
T. Toki(male) 145 607 4319 1978 595 33.56 0.726 7.33 0.944 10
2 |K. Kume(female) | 1.37 548 3450 2112 547 39.49 0.632 647 0901 7
mean 133 545 3892 1993 584 3447 0.666 6.69 0982 9.0
s d. 014 64 430 113 33 464 0052 057 0105 1.7

K. Owaki(male) 1.65 55.9 41.90 216.1 52.1 39.40 0.804 7.64 0.888 9
F. Seike (female) 1.48 58.7 41.82 1914 578 3542 0.724 7.74 0.960 10

! mean 1.57 57.3 41.86 203.8 55.0 37.41 0.764 7.69 0.924 9.5
s. d. 0.12 2.0 0.06 175 4.0 2.81 0.067 0.07 0.051 0.7

M. Onari(male) 1.51 51.7 42.52 202.8 66.6 35.51 0.638 7.45 1.002 10

6 M. Nagao(female) | 2.19 49.0 54.88 197.3 47.5 39.83 1.155 11.08 1.051 9
mean 1.85 50.4 48.70 200.1 57.1 37.67 0.897 9.27 1.027 9.5
s. d. 0.48 1.9 8.74 3.9 13.5 3.06 0366 .2.57 0.035 0.7

(RERINZ B L - Tuvfe) &R Lichds, Foftho 6 Bt EEEL » LS EAR LT 2, L
L, EEINCAH T, HRERIEERN TIIH LS REOEKEY H O VO, Max (LEIER D
HAAEEER Lol - T\ 7o 2 &0 BIEREREEREIEN T BETH 5 L HIET L,

2. O (HR) &L U'% HR Max OZEEN NS BI-FBEI

() 2HFECBNL Ky FR-IL
Table 3%, BFRE SH. oF/EHTE L HE R LOHMOKERMENE, Fig. 1
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Table 3 2%F£ZAMNL Ny FA—AEO REOEHTE SR OAMOBLERR &L FEARE

BT RES H DT85 BFRET. T. ZFREK. K.
51\ Q, 0,
_ SR | RERD | EHOME | % EHOHE % PO %
= T8 A" F . HR Max ) HR Max : HR Max
(ED) | (43) | (b/min) (%) (b/min) (%) (b/min} (%)
S S e
(1~2m)
) A— & 2~3 miTHzA 6
MLF oy F
. L 5 144.4 76.3 140.0 70. 8 96.0 45.5
s F =z AN LB T E ;
(20m % 3 =60m)
4 H—F, 7E )
(20m X 2 =40m)
THE-LZHENBL 2 mi
5 ?E pEAmLInt 14 3 157.2 83.3 103.8 52.5 102.5 48.5
H (2mx14=28m)
6 | 4 A1 HBHEFIHLTHRA
N AHHML
(1) 97 UTHEITS | 40 6 144.5 76.5 136.1 68.8 97.6 46.2
(2) ZAPBTHTS 7
7 1 ERE2uAR—1rZAML
FoyFHR—n
(1) FARTHE—%hi
¥ 51 17 150.6 79.8 140.1 70. 8 94.4 4.7
(2) PR —-LEZ 45
LHETETS ?

8 | HEE L — & 3 147.3 77.7 120.3 61.0 112.7 53.3
SEEREI T 5 FHLIR - %YHR Max 145.2 76.9 132.3 66.9 99.2 47.0
# g ) # w7 o 7~

AR

] B %R W I ST

(%)

0~ 2 g4 - 308 KEEDDHTOHMH : R— A BB > 7o v — 21D T

2 ~11 HE T B ETOFEHE : (&< HEL] ofgred 52 5%

11~13 s —FPED BURBEZ2HD N —ThIES

13~19 4 A—HBEFIAR — A BT H — 4 F— A STEOFHAKE L, EFy - aDfTriswv s — FDigE

19~20 & - A BHR Ly FHR— D FEEH
M= E T = THRHBEREDL B L HE  E v - T HERL,

20~37 AR AL F y FR—nr =2 g A FEObP bR VEEZ L AN ORI H A REL, 7 KA A
+5

38~39 £4 - BB &Y — A D3

3941 i . ;%K:E#LFy%£~»ﬁ&¥tﬁiaéié%,fw~f&¢m
7 ABThHED

41~42 £ RE - IRBFOBBET>

3HETIRESH, TT. 47 RE KK OLHERLEH Y R LD TH D,
5 rfel o e E BRI,

Zx

5 &,

S.H. DfTE %

AT EFH4E, R—1%2~3 mujhHez sn

HTESEZHOE, R—AHBIANBTCE-TEIFHZA 30 (20mx 3 =60m), F—1L
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Fig. 1 2F4WNETZANLE w FA | BOLHKEE (757 v )

¥, 2L TE-TEIHFHEZA 2E (20mx2=40m) 17> T\ 72, Z OEEOFEH.LAFIT
144. 4901/ 4, 76.3% HR Max TH - 1o, BENIOEKRIOF - Rk, 5/xfE, FTOR-
Nk AP L 2 m OFEEOFEESIIAE (2mXx14=28m) T, *DOEOFH.0I0
Fz157.29/4, 83.3% HR Max &7 b, 13H, 7% HR Max oy b i, 74—
TYED - BB, 4 A1 HORFIF Y TREORICIL, e v LTHE b T8 & 4400,
BT THE— A B I LB TYTEHEETEIL, KT BEEPLE L AbRT, ZORKFOF
B0FA%T144. 53/ %, 76.5% HR Max &7z -7, BERG05H, BEE2 m O a il
RULIeZ AR LY » FR—- AV OTEENCA 57, IR TH — v hbo 8 & 251, St b+ —
W ZAHPETHETEHE)E 245017V, L 0RO FH.OIELL50. 640/5, 79.8% HR Max
Th - T, EERH O G315 HE T, EEFO-FH.OMENR149. 35/, 79.1% HR Max
Lis oo, SFERBOFEOMENT S H. 73145.241/4%, 76.9% HR Max, T.T. #3132. 34
/5, 66.9% HR Max, K.K. #399.2%1/47, 47.0% HR Max /=L, Hic, ¥ REILES
DB & 23 b 7e <, BT REBECIATRSD CEL SBENHE 278 LT\ o, ZARTEERIRRIC,
&<, < & nfgromdizR L, 180MoTERp Iz, &R/ Lesrs, EFics
HNETYTEFTEPRT H I Ed 7 VA1 AT AHIEE I L K% Tt

(2) 4FEL£EHSCIEBY

Table 4%, (3B FRE KO. oX/EETH L HE R LOBMOIRER &L NA, Fig.
21X KO, L+ RE FS. ODHABEES AR LD TH S, EffiER 120 Hc kT 5,
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Table 4 4 FERO\VIEBORO BEOEBSTES R OBAMOEEREN LIEEAR

B + B ® KO. o T & &% # Z FREFS
7 SERE | BERE | TELEER |6 T X
s 7 B B B ol B HR Max 7T HR Max
(| | () (b/min) (%) (b/min) (%)
| BEHEALYEIBEMOBOERTIEE S 5
(Go and Stop)
2 | 5EELOTHNRS (Rabbit Jump)
5 A, T LABLL, 2, 3T v 5
(Skip and Jump)
41 0y FRBEERRTY v Imb ) v A AEB BT - 2 12 170.3 78.6 134.8 70.3
BIFOBOERC LD 7L — 73D 2
6 2 N CTHFOENEY b AME
(2 mELEEED
; 2 N T CHFRPHEDOS I % 1 AP 6
LD
8§ | tEgke 6 12 146.0 67.5 106.3 55.1
9+ BRI HIA S\ EBE 4 (9 128.8 59.9 118.0 1.7
10 | ZH4GE (1) BEEohy £h 1
(2) M 5 2 115.5 53.0 95.5 49.5
() PR 2
SR ERRIC BT 2 05858 & B HR Max 26 141.2 65.3 113.3 59.2
# B D # i3 ] =
EEP el e
= o B B g ® 0B =
(%)
0~4 K& B KD H TOHRM « FELHAEEBT T
5 ~ HEEMER - /4\ . 7,_ S - > I/EIL;iL@Eﬁi
4~16 e pE HEGEBhO SRR - TE %E%ﬁ B XA ALY —F 4 152 RE PRA
=Ry
16~29 oSN 50N EH EOFEEROKR  FreEmpiEELs L

BEARTHe5  SRBECELEARKCECTTbE s, Biics 7 20K
BELFLCRIREE D, KFOHBAEITS

35~44 BB FR L IREKD | FTEREFEIC OV TERMY
44~47 3tilanry R

29~35 PRI D/ AL

K.O. O:E&TEI % 45 &, HMOEOEKW- X5 Go and Stop % 2 [E, 5 X ¥pket, Skip
and Jump % 9[E, Vv /b ) vINELRI -, HEMOROER L L 74 —73 D
2@/, AfHE HEFOBERF2ELS), B THFKFOE I TIOMEIORCE LE D 4 6 [0
7o EHEM LT\ To, T DREONEH.OIEENL, 170.34/47, 78.6% HR Max TH - 7o, #iHH -
HERR, 125BoRkbWVIEEKO AR 6 0IFER L, +OREOFH.OLIEL146. 3% /47, 67.5
% HR Max THh ', 0%, 55ETHMCBAZEOBALOFELEXIT->TED, O
FAEL X114/ 5, 52.8% HR Max % CREIE LT\ 7o, SBAK, 95RO PFIR k% EhE L,
Z O OREMER15298/ 75, 70.3% HR Max #/R L, FHOMEx, 128.8% /%, 59.9
% HR Max TH »7c, BHEHL, EEohy 1@, BEMSE, #ER2ETHH, K
& - RIEEOFBEAL TRIC1054/ %7, 48.6% HR Max /R L7z, €FEOFH.OMELL,
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- BT Bk 7O L Bl ER E /) i
b By O & B 5 8 M 5 K g = bt
< A ) @ 5 i A s )

I v 2 = # 2] &)
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< E - L & % Vi
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& fF it
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FE%FFH (min)

Fig. 2 4F4ERE Thb\VEBD ] RO LHHZES (KEH)

K.O. #3141.24A/%, 65.3% HR Max, F.S. #'113.3#1/4, 59.2% HR Max #5= L, &F&
= F.S. O0HBOEEN T &A@ LT, 33253 ~30%/4%, 5~10% HR Max (2 £ {EL-
KETH D, K.O. LD THEULLER AR LT\ ohs, RPURERC1574 /4, 82.0% HR
Max ofgmfE L7 h, KO, Lo d@VEBRESY /R L, - ORERIISBEADRE TG
CichbWiBEkO 2 BEE L U, HElZ125 Mo FEHFcARKEE A SEILRELTE Y, &
2 TR D EI ST RS b SE D D T s o o b B2 Bhd, L, TEENCAS
HIDEMEHRFC B LR EE AT —icbh 2, ABOBECHENR Y 52 5 & 5 FE
L TuFe,

(8) 6ELENRHYT v PR—)L

Table 5%, ZFRE MN. OF/cEBTH LHEE R LOBEMOBIERRM £ A%, Fig. 3
(X MN. £ 5+ %E M.O. DLHEEE X R LbDOTHSH, MN. OEBITE & LHPEE
B onWThLE, BILTO8DER—-—ALIANL, §DFER—ILF) 7N, BTHE— L%k
ATEREFTRZ2EFxZhLh 2 ~3EEmL, ZOREOFEHLIARIR103. 33/, 52.4
% HR Max Th v, 6 - Bk, B AD, SmPAFDz2— 54 v ExA—1
HIANEC2mES, [BIA v EL VY TATIImES, 3SALBTIABELED FY T -
ABY - F oy, PR UL 0 R TESEER O H.0AEL, 116.23/45, 58.9
% HR Max Thotc, F7, MU= — b &HB L3R 3 DAY — A0 < AERIL31E
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Table 5 6F4 A7, b A-ARKOREOESTE ST ROBMOKERM L HEANE

- F B #E MN o T & % #f B ¥ B #EMO.
7 SR | BERY | Pmgodez % T %
i 7 08 BoF Sl HR Max = HR Max
(@) | (7)) | (b/min) (%) (b/min) %)
1 | F—ABRBTT8DEIALNLETS %
2| 8DEFY TAKRTH 9y 2 103.3 52.4 100.0 49.0
3 | BRTCE—AZITZATLEEETF* 5y w515
A 3mlUFDa— 54 v ERE—ALZANLTES L5
(21m) ’
5 | BET4 v Ex Y IATES (39m) | 3.3 5 116.2 58.9 96. 4 47.4
6 3SABTEATEARIED FY TAEBR— L% BT CEH "
DARLF v » FIEH
713/ 3DRRAS — A (= A [EH) 31 13 107.4 54.4 110.5 54.5
§ | F—a (1) A 4 6
2 126.2 64.0 107.2 52.4
(2) v a—» 1
9 EEEY () B OE M () TErraBEMmEl | & .
1 101.0 51.0 103.5 51.0
(3) RORIERE () EKoOME 2~3
SR ERRIC KT 2 B0 & ¥HR Max 108.2 54.8 105.3 51.9
% @ o # B N &
RIS
# % B M B 2 N =
(%)
1~3 HE(HERD HE(HER) D REL
3~10 K S N FAEE R - R
10~18 RARE EAFEO=2—r2FERL, 33D AEEFELY BEfReF - B
18~40 3F3DAARE — A RKEER - OEE Y S
Wi s —7 0 —a (1) 2T H
‘YA -7 B % By — A% T VL — T HE OB 4 <
- Rl - KA BAER S~ TREE S AFEEXITS
@) ¥ —aDE
RE7 L — P Bl o C 8 h, F— 28T 70— 71T~ A
LRY FADEE TR T 31 AT 5
40~44 BHET) I EE) D IRE]

T, ZOREOFHOIAEITI07.43/5, 54.4% HR Max g4 LCu e, ¥ — &1kl F— &
3AT, BRI 2 5 Ch D, FHLMFL126.24/5, 64.0% HR Max Th -7z, BEHE
BP0 FA80E101. 196/45, 51.0% HR Max @ EIfE LT\ 7, BESOZEEREREI1235
BT, OB, 24/%, 56.4% HR Max %R Uiz, £ OFH O30T M.O. »
105.348/45, 51.9% HR Max, M.N. 2:108.2#1/%r, 54.8% HR Max /RL, B REDT
P ERFEA R L TR B CEREE A R Lic, AR T, 123200 D A7 — a BRI T
B, Y2l B-T, BEEECTHEME CERAL, AR Y VAFEERICE O D
D EENR bRy, #firs s A% 25 L, L BRETERIRE, 15-23 A
ELfciced, ¥— sl E ¥ — amBrd e, RERPHELEVCORENE L bR -
T 7o,
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Motor Intensity of Physical Exercise
and Sport Activity
—Report IV— Change of heart rate
in elementary school physical education class

Masahiro SUGIYAMA
Faculty of Education, University of Ehime

Bunkyo, Matsuyama, Ehime, Japan

Abstract

Heart rate and % HR Max of children in physical education were measured at
Ehime university attached elementary school ; rolling dodgeball for 2nd graders,
estimating broad jump for 4th graders and basketball for 6th graders. Aerobic work
capacity was measured by using Dougrass-bag method and all-out running on the tread
mill. The results obtained were as follows :

1) Mean heart rate and % HR Max in rolling dodgeball were 145.2b/min, 76.9% and
132.3b/min, 66.9% on male children, and 99.2b/min, 47.0% on a female child. The
former had higher heart rate of 32 beats ~45 beats/min and 20%~30% HR Max than
the latter.

2) Mean heart rate and % HR Max in the estimating broad jump were 142.2b/min,
65.3% HR Max on a male child and 113.3b/min, 59.2% HR Max on a female child.
Male heart rate was higher 28b/min and 6% HR Max than female.

3) Mean heart rate and % HR Max in the basketball were 108.2b/min, 54.8% HR Max
on a male child and 105.3b/min, 51.9% HR Max on a female child. The difference of in-
tensity on both sexes was not clear but physiological motor intensity was very low.
4) Motor intensity of female children didn’t reach the level required for developing the
energetic physical resources.

5) It is important for a teacher to study the learning contents and the development of
lecture and impose clear subject to the learner.

6) It is considered that magnification of durable time, range and distance of movement

raise the physiological motor intensity higher than frequency of motion.
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