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{Table 1-1) The number of pulse rates according to the ages of

the sitting pose on a chair, (15sec)

. Age | Male Female
6 22.9%+0 17 23.7£0. 16
7 21.4%0 14 22.6%0. 14
8 20.7%0. 14 22.6x0, 14
9 20.3%0.13 21.320. 14
10 19.7£0.12 21.1£0 14
11 19.8+0. 12 20,50, 14
12 19.4%0. 15 21.0£0. 17
13 19.0£0. 15 21.1%0.15
14 19.5%0. 18 20.5%0. 18
15 19.0%0.19 20.4%0. 19
16 18.5+0. 21 21.1%0. 36

{Table 1-2) The number of average pulse rates of the aged.

__ Age Male Female
50~59 56 64
60~69 57 65
70~79 57 65
80~ 60 68

24) 2¥H, CWHS BELET JANEBE 1982, p. 165

_8_



2. EHT R

XS & dv 2 2EES & de HiiEEY M 925 FANAE &
gk §53) EBhell olsts miAoldt {LEME(LY) FXIEE A9 A
RAbA o) RTS8 el 4tE 25 7159 R AsiAA
I 5 Al SRS He Aelrh vl 3FSFY Fh 1337
Fol Tl s FoluAut —frme 2 FiihEhel ol 3rigke] Frt: o
= AEZAE GEBHS] sRpEe) wlEst FF3kv) ko] wiE 10007} o237
B AL auEks) apole] A M(AT} Irsle] AbxAw| g §A Fohska|uE
1006 ool AAdBAE o] Foiz =] v}, Trainingell {K3ste] | hah~)gke)
#ES KMER Trainingel 4 Qo 2= WMEEESE Y] 2= 1Rkmel e 13
#71%e FoolM 2v #HREA EHHRE HADIFEE BT Aol 29 80
~1004, &FE 2% 50~70¢ HEQ ol LEKS] BRI} 5~7¢0lmF
+5A HEr)ge 19 15~20u07F F= Aojrh.

ool WlEw 120~130¢ olAs JEhdls AR g9lony o]g} o] & B
F 2 AGE F goh o o Ahdwgo] w|lE 4~507AE F7tEE
g o) T7FEE BeAEEFEIRE (Maximum Oxygen Consumption) o2t ghc},
old) HNALAHFHFE WEsts BERE oe AxIr), Aol Absgul Y,
WlE ARtER, 283 2o AHAH F £ e R Fo) it
Trainingel] &3 At #8H 22 daisold & 3755 §74 1RREGE

£ AAY MLE U 3 RS da 589 Dolst Frise] #

25)

AFE, CAKAY,” ¥HEVAL 1982, pp. 75~T77.
26) WA,

A e, " ¥dEwa, 1979, pol92

..._9_



Z1%ol Zoizte RMY 2FEEE FsA okt oA Trainingel 9
g mifael EEtS A&z gfkelr] dgel AEEAe FA5 FA M
) 2L E dog weld TFZY ks stAect 2zog 3§75
Fo1A Trainings] &R 4R WEpnye] 2 23 so)x]= Helr).
FEE % DAl = o Dbk e 8h%] 9] djFoll energy EiRS it
3 HAZA AR BEAGH RIS~ S ik 22 £E2E 528ke dl o)
e doje WA 177 JEdhe] snfel ubel FHSgch N\ HES B
Al VO, F e Miis el wEny AnE EmHEe 297 Ao su)E
& EA AN (Oxygen Debt)” gt g},

EedAfficts Rl 19224F 3pe] M ragel AV Hillgl 98 H-go
2 A=A Hillol] KollAd H-gog odedzal Abayahe /g mig b %
MR T wol 4wyl s Ssted ozl E#ih #8Red A3 Zake
At i energyE EFAIIE AL A HIE 5 o)FH o RKER
MgA7IE o LER energys FFdk ol Abgxith

FeRAEMe] 55 Wsie d B2 o FE et A2 LR  LEmro

Bol oulxl Adbae EEre] AfEe] ouixlrh W A4 E BIFIed A

>
EY
b
bl
bas
(&
&
o
o
rr
of
=
=
>
9]
2
é
)
o

ﬂ
gt

O
J[-)-
2
2
o,
i)
2
rIF
r>~

2N AAAM, ZHFE, pp.77~78

28) wAF, MEAH," AFAEA EBF, 1973 p 19

29) A5t o3 (), ELFox ‘2=z A" Zrddy 33, 1982, p.5L
3 HAAH, xAFH p52

—10—



2% %ol 543 24 AASE W LY energys FE B olom F

WA= BRAMY 270 F43 Jdehds a4 FA24 94714 WA
il

A olebs HERE RAS AP doks AL felsied HAT mikel 3

v AAL AARYQAE TS QYA AEFo] ZaF energys A L

3. EF= LHEH

u,

Zo] IS bl CMEe ##8 Conditiondllsg, Al Foz &
o) RS JehE e fRdbed o) LMES EFIERES viED
Aol lezz Az Fgto] FTHF LMEE WSS FrHch

LHSGE BH, EES, RS, RN IEE B I S Fe IS
uh=cl #afvel ol #be AEE EAC] o o232 #x¢ FHode 2
7} A sz e AAelA kgt ForxH MMM b EA vebsted F
wol A X EHRETS Mol W 2: A v 2 H=s Ao
%ol 23 e ®LE BY $F& AlRteld 3~59 A EHEKS
2 (ATP-PC - Luctic acid system)oll €& energy Aol €43, HEHERE

(O, system)ol 2]3t energy thA}ztgo] dojuiud] olw o O3S H3tH

31) AAA, AEFE, pp 82~83



MEFER F2Fo] 2o} B 07} Mo $ss Be} §e Cost 264
Subs|o]ubenh. aheba] 8K (Heart Rate : H.R)7F S7bshz 13)9H23 (Stro
ke Volume : S. V)X Z7}3to] A 2ot AlnkZek(Heart Output Perminute
Volume : M. V) o] Z7}s}4] =t (M.V=HRXS. V)¥ £Fd <teisdd Az

wrge) uRhRsl e LMkl 22 50l we) $olete YEE Fow] &
i EEE whEoh =Y IED AR WAl ¥ RiuMErt gon
2 EH) AR B LMEE Aok 5 FolA Vool HY CHEECH Hch
A% eigeh. ol & MM 4K (Bradycardia) ol2h 3 she) Ml 3o

r]r

2840 b A @ 4 o
|- Trainingg Fshed Aol BBk 13 whago] Frige 2 LAHUL

HolA =& sfA=ojx) e ol & e 232 A% (Athletes heart) o] 2}

[+
N

3 g}

o) #EEpel 9ol o —EY H8 HelAds LS S EBR
7o) Z7tel widsted 59 A} EeE ZPRE o)A FIHE Bkt
$ES H3d mELY A oo F53) LU Fasted FRAS BFE
el Wl FAHY FAE Hold FEKRERE Fotet dv AFR A7ke] 2
e},

LHHE 2AsE BEEozE kA, A A (emotion), %, WEHIE

(hormone), VN2 &%, 27447 (enteroceptors) 5°] ALdl +Fx719

320 AL 5A, ETAHY AY wwd,” A4 1980, p. 56

33) Astrand, P-O, et al, 1964, “Cardiac outpul during submaximal and maximal work,”
Journal of Applied Physiology 19, 1964, p.28.

34) AEFE A=, QAdBGAL 1979, p 107

35) A, “EHed o&." F33EshAl 1978, pp. 163~166.



o ol Z7hste] vehdrha 4

o elg A

2|

B] 5 7H

adrenaline

po
L

Zhgheh, 398 EEoER

%
+

i

1979, p. 171

2k,

A=, ¥4dE

o)

,

w3y

36)



. we ik

1. B H3R A HfE

A W7l BHEEE THERH 16AQ ENHR RERSE HB2RE NSE 40
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{Table 2-1> Physique characteristics of subjects.

Items Th Standing | Body Girth of | Sitting
M N e b Age height weight chest height

Group S.D o\ | ot (om) (kg) (om) (cm)
The M 16. 89 158. 09 53.01 81. 23 85. 33
1st S.D 39 0. 38 4. 26 4,93 4. 80 2.45
The M 16. 92 156. 79 51. 42 79. 57 84. 22
Z2nd S.D 39 0.35 4.53 5.27 4. 66 3.39

M : Mean S.D : Standard Deviation




(Table 2-2) Physical fitness characteristics of subjects.

\,_ Items Th 100m | Standing Softball‘Sit—L'ps 800m | Flexed
N M N eb Age Run 1 Jump Throw {tim/ Run |arm hang

Group | S.D umber (sec) | fm) {m) min) (min) | (sec)
The M 1 16. 89 | 18.49 | 180.38 & 20.5¢ | 39.56 4. 37 16. 03
st | S.D | 39 0. 38 1.07 9. 87 5.79 6. 67 0.08 9.83

The | M | 16.92 | 18.68 | 180.51 | 19.28 | 42.26 4.35 19.03
2nd | S.D 39 0.35 0.91 10.82 1 3.98 6. 19 0.08 13.17
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{Table 2-3) Quantity of training of the first group.

;Od Items i)(;;;z ;tﬁi:j | Train(irr:i;n)”fime Time(ste(l) Rest Remarks
1st (1-2Week) 120~130 o 3min X 2= 6min 120sec
| 2nd (3—4WeeAk2_ 120~130 3. 30min X 2= 7min 90sec

3rd (5-6Week) 120~130 4min X 2=8min 60sec

(F 2-PolA BHE ure}l Zo] HFiMdE 97 £55 of ¥ 120~ 1301 &
52 390 AAR £ 250 ke A sl 23] AAsEc). #E2HiN =
97 S5+ o] glo] 11 METEH-S 308 F7HA1A 39 30ME Fsed

web A KRB 2004 19 3082 308 S5AZvd 2 olfr+ Training



o] JHER) BERe S FEHEE T @) dFolch FMlE FHU &5
= o go] glo] 1l RIS 308 FAAA 4oz stelo™ webA (KERK
MIZ 14 30Kbell A 1o wh&A]Zch

17259 2970 KSR AR 9ol ik et 715 AAshg

H= Hikelrh.
A215L ERFE R wet obg F 2-49 e #EES AAIETH

{Table 2-4 Quantity of training of the second group.

~_
-~ Jtems Teaching contents Remarks
Period i
1st(1-2 Week) | Volley Ball(Pass, Toss) S0 FHET THET SF
Yol 5¥

2nd (3-4 Week) Volley Ball(Pass, Toss,

Service)

3rd (5-6 Week) Volley Ball (Game) "

3. AEEA ¥ 1#A - HE

7l WEER

A @relA A8 fIEERE o9 KR 2-5¢ .




(Table 2-5) Equipments and instruments for measuring

Instruments Size Quantity Remarks

Height ~ Martin

Body weight

Sitting height ; ”

Tape line (1/10¢m)

Stop watch SEIKO (1/100sec)
Soft ball
Mat
Vital capacity 500-6000cc (T. K. K)
Thermometer (1/100C)

Harvard Step 50. 8cm

Test

Rope skipping

_ 1 O DN e e

[\~
O

[o%)
— O

Computer

L. RIETEER

@ LAhHEE ER © Harvard Step Test, fhida, ZER LMK
@ 297 #N EBH: 50m 27

ch RAEFE
U Harvard Step Test

MEHESE HiigET SAFAE AT A4 gabze] 20inch (50. 8om) o
ool MA 1,2 349 Fo 2ol 140 30E 2z 4 A3 L2Y+:
a3 oz 55M $AEEFS 78 F #HeET JAT AAZ g A ZH
o}

o] wl B2 EH % 14 ~1% 308, 29 ~2% 308, 34 ~3% 308 R

ok
e

rir
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{(Table 3-1) Changing tendency of Harvard Step Test in

each measuring phase.

Group The 1st The 2nd

Items \ Period| Basic 1st 2nd 3rd Basic 1st 2nd 3rd

M 192.21|181. 44 | 178. 13 | 170. 87 | 187. 85 | 182. 38 | 188. 90 | 183. 59

S.D 16.06 | 14.10f 12.32| 12.93| 21.74| 20.38| 18.75} 19.03

P.E.I 78.03 | 82.67| 84.21| 87.79| 79.85| 82.24| 79.40| 81.70

M Mean S.D : Standard Dewviation
P.E.I: Physical Efficiency Index
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(Fig 2-1> Harvard Step Index’s change in each measuring phase.

{Table 3-2) Comparative verification of Harvard Step Test
in each measuring phase
Group The 1st/2nd

Items\ Period

Basic Measuring

1st Measuring

2nd Measuring

3rd Measuring

D.M 4. 36 0.94 10. 77 12. 72
T 0.99 0. 24 2.96 k% 3.41 %%
% p<0.01 D. M : Difference of Mean
T : T-Test
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Group The 1st The 2nd

Items\ Period| Basic 1st 2nd 3rd Basic 1st 2nd 3rd

M 2204. 87|2454. 36|2543. 08|2672. 82|2389. 74(2340. 26|2347. 18(2445. 13

S.D 436. 96| 324. 42| 371. 71| 358.96 457. 80| 377.67|379.84 | 357. 22

M : Mean S.D : Standard Deviation
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{Fig 2-2 Vital capacity’s change in each measuring phase,

(Table 3-4) Comparative verification of vital capacity in each

measuring phase,

Group The 1st/2nd

Items\ Period {Basic Measuring| 1st Measuring | 2nd Measuring | 3rd Measuring

D.M 148. 87 64. 62 195.9 227.69

T 1.80 1. 41 2.27 & 2.77 kk

D.M : Difference of Mean T : T-Test
* p<0.05 %% : p<0.01
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{Table 3-5) Changing tendency heart rate in stability in each

measuring phase,

Group The 1st The 2nd

[tems\ Period| Basic Ist 2nd 3rd Basic 1st 2nd 3rd

M 84.56 | 73.05 | 70.36 | 71.85 | 80.82 | 77.74 | 75.79 | 80. 10

S.D 7.51 6. 51 6.17 8. 31 8. 26 8.83 | 7.88 | 10.07
M : Mean S.D : Standard Deviation
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{Table 3-6) Comparative verification of heart rate in stability

in each measuring phase,

Group

The 1st/2nd

Items\ _Period (Basic Iirieasuring Ist Measuring | 2nd Measuring | 3rd Measuring
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Group The 1st The 2nd
[tems\ Period| Basic Ist 2nd 3rd | Basic 1st 2nd 3rd
M 891 | 9701 | 8"80 | 8"77 | 9702 | 9701 | 8"99 | 8"99
S.D 0.54 | 0.51 | 0.49 | 0.54 | 0.43 | 0.37 | 0.35 | 0.34
M : Mean

S.D : Standard Deviation
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ABSTRACT

A Study on Effect of Rope Skipping As a Method of

Improving Cardiovascular Efficiency of High School Girls

Koh Ho Suk

Physical Education Major

Graduate School of Education Cheju Nalional University
Cheju, Korea
Supervised by Professor Lee Chang-Joon

The purpose of this study is to investigate how much rope skipping is
efficient to improvement of cardiovasculsr efficiency of high school girls.

For this study, 78 students in the second year of Sin Song girls’ high
school were selected and divided into two groups with 39 students. The
first group practiced rope skipping regularly everyday from June 8 to July
19, 1990 and the second group did the same thing regularly in the two
physical education classes every week during the same period. The result

of this study was as follows.

1. Change of Cardiovascular Efficiency
(1) Harvard Step Index of the second group rose up to 1.85(compared
with the index before study) and that of the first group rose up to 9. 76,

compared with the index before study. The significant level of



measurement between two groups stood at 1% in the second and third test
respectively. So the significant level of measurement was normal.

(2) Vital capacity of the second group was improved by 56.39cc and
that of the first group was improved by 467. 95cc compared with the basic
test. The significant level of measurement stands at 5% in the second test,
and 1% in the third test, so the significant level of measurement was
normal.

(3) Heart rate in stability did not almost change, whereas that of the
first group was lowered to 12.71 times. The significant level of
measurement stood at 5% in the basic test and stood at 1% in the first

second and third test. So the significant level of measurement was normal.

2. Change of Running Faculty
In the case of running 50m the second group's record was improved by
0.03 second, whereas the first group's record was improved by 0.14 sec-
ond, compared with the the basic test. The significant level of
measurement between two groups stood at 5% in the second and third

tests respectively.
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